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General Notices 

General Statements 

The General Notices provide the basic guidelines for the 
interpretation and application of the standards, tests, assays, 
and other specifications of the Indian Pharmacopoeia (IP), as 
well as to the statements made in the monographs and other 
texts of the Pharmacopoeia. 

A monograph is to be constructed in accordance with any 
general monograph or notice or any appendix, note or other 
explanatory material that is contained in this Pharmacopoeia 
and that is applicable to that monograph. All ,statements 
contained in the monograph, except where a specific general 
notice indicates otherwise and with Vie exceptions given 
hereafter, constitute standards for the official articles. An article 
is not of pharmacopoeia) quality unless it complies with all of 
the requirements stated. 

Exceptions to the General Notices do exist, and where they 
do, the wording in the individual monograph or an appendix 
takes precedence and specifically indicates directions 
or the intent. Thus, the specific wording of standards, tests, 
assays and other specifications is binding wherever 
deviations from the General Notices exist. Likewise, where 
there is no specific mention to the contrary, the General Notices 
apply. 

Name. The full name or title of this book, including addenda 
thereto, is Indian Pharmacopoeia 2018, abbreviated to IP 2018. 
In the texts, the term "Pharmacopoeia" or "IP" without 
qualification means the Indian Pharmacopoeia 2018 and any 
amendments and thereto. 

Official and Official Articles. The word 'official' wherever 
used in this Pharmacopoeia or with reference thereto, is 
synonymous with `pharmacopoeia)', with 'IP' and with 
`compendia)'. The designation IP in conjunction with the 
official title on the label of an article is an indication that the 
article purports to comply with IP standards. 

The following terms are used where the articles for which 
monographs are provided are to be distinguished. 

An official substance is a single drug or a drug entity or a 
pharmaceutical aid for which the monograph title includes no 
indication of the nature of a dosage form. 

An official preparation is a drug product (dosage form) and is 
the finished or partially finished preparation or product of one 
or more official substances formulated for use on the patient. 

An article is an item for which a monograph is provided, 
whether an official substance or an official preparation. 

Official Standards. The requirements 
monographs apply to articles that are intend 

f  

use but not necessarily to articles that may be sold under the 
same name for other purposes. 

An article is not of Pharmacopoeial quality unless it complies 
with all the requirements stated in the monograph. This does 
not imply that performance of all the tests in a monograph is 
necessarily a prerequisite for a manufacturer in assessing 
compliance with the Pharmacopoeia before release of a product. 

Pharmacopoeia) requirements for articles used in veterinary 
medicine are established on the same basis as those used in 
human medicine. It should be noted that no requirement in the 
pharmacopoeia can be taken in isolation. A valid interpretation 
of any particular requirement depends upon it being read in 
context of the monograph as a whole, the specified method of 
analysis, the relevant General Notices and where appropriate 
the General Monographs. 

Where a preparation that is the subject of a monograph in the 
Indian Pharmacopoeia is supplied for use in veterinary 
medicine, the standards of Indian Pharmacopoeia apply unless 
otherwise justified and authorized. 

The active pharmaceutical ingredients (drug substances), 
excipients (pharmaceutical aids), pharmaceutical preparations 
(dosage forms) and other articles described in the monographs 
are intended for human and veterinary use (unless explicitly 
restricted to one of these uses). It may be noted, however, 
that in the event of doubt of interpretation in any text of 
Veterinary monographs of IP, Indian Pharmacopoeia 
Commission (IPC) should be consulted. 

The requirements given in the monographs are not framed to 
provide against all possible impurities, contaminants or 
adulterants; they provide appropriate limitation of potential 
impurities only. 

A preparation must comply with the requirements specified, 
throughout its shelf-life assigned to it by the manufacturer. 
For opened or broached containers, the maximum period of 
validity for use will be as may be stated in the individual 
monograph. Nevertheless, the responsibility for assigning the 
period of validity shall be with the manufacturer. 

Added Substances. An official substance, as distinguished 
from an official preparation, contains no added substances 
except when specifically permitted in the individual monograph. 
Unless otherwise specified in the individual monograph, or 
elsewhere in the General Notices, suitable substances may be 
added to an official preparation to enhance its stability, 
preserve its properties, usefulness or elegance, or to facilitate 
its preparation. Such auxiliary substances shall be harmless in 
the amounts used, shall not exceed the minimum quantity 
required to provide their intended effect, shall not impair the 
lictapp icy  efficacy or the bioavailability or safety of the 

4hall not interfere with any of the tests and 
for determining compliance with the official 
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standards. Particular care should be taken to ensure that such 
substances are free from harmful organisms. The freedom to 
the manufacturers to add auxiliary substances imposes on 
them the responsibility of satisfying the licensing authorities 
on the purpose of the addition and the innocuity of such 
substances. No substance shall be added to conceal any defect 
or damage or deficiency in the substance or formulation. 
Alternative Methods. 

The tests and assays described are the 
official methods upon which the standards of the 
Pharmacopoeia are based. Alternative methods of analysis 
may be used for control purposes, provided that the methods 
used are shown to give results of equivalent accuracy and 
enable an unequivocal decision to be made as to whether 
compliance with the standards of the monographs would be 
achieved if the official methods were used. Automated 
procedures utilising the same basic chemistry as the test 
procedures given in the monograph may also be used to 
determine compliance. Such alternative or automated 
procedures must be validated and are subject to approval by 
the authority competent to authorised manufacturer of 
substance or product. 

In the event of doubt or dispute, the methods of analysis of 
the Pharmacopoeia are alone authoritative and only the result 
obtained by the procedure given in this Pharmacopoeia is 
conclusive. 

IP 2018 

Solution. 
Where the name of the solvent is not stated, 

"solution" implies a solution in water. The water used complies 
with the requirements of the monograph on Purified Water. 
Temperature. 

The symbol ° used without qualification 
indicates the use of the Celsius thermometric scale. 
Water. 

If the term is used without qualification it means Purified 
Water of the Pharmacopoeia. The term 'distilled water' 
indicates Purified Water prepared by distillation. 

Water-bath. A bath of boiling water unless water at another 
temperature is indicated. Other methods of heating may be 
used provided the required temperature is approximately 
maintained but not exceeded. 

Provisions Applicable To Monographs and Test Methods 
Expression of Contents. 

Where the content of a substance is 
defined, the expression "per cent" is used according to 
circumstances with one of two meanings: 
— 

 per cent w/w (percentage, weight in weight) expressing 
the number of grams of substance in 100 grams of final 
product, 

IP 2018 

Usually, the strength of solutions of solids in liquids is 
expressed as percentage weight in volume, of liquids in liquids 
as percentage volume in volume, of solids in semi-solid bases 
(e.g. creams) and of gases in liquids as percentage weight in 
weight. 

When the concentration of a solution is expressed as parts of 
dissolved substance in parts of solution, it means parts by 
weight (g) of a solid in parts by volume (ml) of the final solution; 
as parts by weight (g) of a gas in parts by weight (g) of the 
final solution. 

When the concentration of a solution is expressed in molarity 
designated by the symbol M preceded by a number, it denotes 
the number of moles of the stated solute contained in sufficient 
Purified Water (unless otherwise stated) to produce 1 litre„of 
solution. 

Abbreviated Statements. Incomplete sentencesie-  employed 
in parts of the monographs for directness and brevity (for 
example, Iodine Value. Not more than 	; Relative Density. 
 to .) Where the tests are abbreviated, it is to be 
understood that the test method referred to in brackets 
provides the method to be followed and that the values 
specified are the applicable limits. 

Weights and Measures. The metric system of weights and 
measures is employed in the Pharmacopoeia. All measures are 
required to be graduated at 25° and all measurements in tests 
and assays, unless otherwise -§'fated, are to be made at that 
temperature. Graduated glass apparatus used in analytical 
operations shall comply with the requirements stated in 
Chapter 2.1.6 

Monographs 

General Monographs 

General monographs on dosage forms include requirements 
of general application and apply to all preparations within the 
scope of the Introduction section of the general monograph, 
except where a preamble limits the application. The 
requirements are not necessarily comprehensive for a given 
specific preparation; additional requirements may sometimes 
be given in the individual monograph for it. 

Production. Statements given under the heading Production 
relate to particular aspects of the manufacturing process and 
are not necessarily comprehensive. However, they are 
mandatory instructions to manufacturers. They may relate, 
for example, to source materials, to the manufacturing process 
and its validation and control, to any in-process testing that 
is to be carried out by the manufacturer on the final product 
either on selected batches or on each batch 
All this cannot be verified on a sample of the 
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an independent analyst. It is for the licensing authority to 
verify that the instructions have been followed. 

The absence of a section on Production does not imply that 
attention to features such as those given above is not required. 
An article described in a monograph of the Pharmacopoeia is 
to be manufactured in accordance with the principles of good 
manufacturing practice and in accordance with the 
requirements of the Drugs and Cosmetics Rules, 1945. The 
general principles applicable to the manufacture and quality 
assurance of drugs and preparations meant for human use 
apply equally to veterinary products as well. 

Manufacture of Drug Products. The opening definitive 
statement in certain monographs for drug products is given in 
terms of the active ingredient(s) only. Any ingredient(s) other 
than those included in the statement, must comply with the 
general notice on Excipients and the product must conform to 
the Pharmacopoeia) requirements. 

Official preparations are prepared only from ingredients that 
comply with the requirements of the pharmacopoeial 
monographs for those individual ingredients for which 
monographs are provided. 

Excipients. Any substance added in preparing an official 
preparation shall be innocuous, shall have no adverse influence 
in the therapeutic efficacy of the active ingredients and shall 
not interfere with the tests and assays of the Pharmacopoeia. 
Care should be taken to ensure that such substances are free 
from harmful organisms. 

Individual Monographs 

Drug products that are the subject of an individual monograph 
are also required to comply with the tests given in the general 
monographs. 

Titles. The main title for a drug substance is the International 
Non-proprietary Name (INN) approved by the World Health 
Organization. Subsidiary names and synonyms have also been 
given in some cases; where included, they have the same 
significance as the main title. 

The main titles of drug products are the ones commonly 
recognised in practice. Synonyms drawn from the full non-
proprietary name of the active ingredient or ingredients have 
also been given. Where, however, a product contains one or 
the other of different salts of an active molecule, the main title 
is based on the full name of the active ingredient. For example, 
Chloroquine Phosphate Tablets and Chloroquine Sulphate 
Tablets. 

Chemical Formulae. When the chemical structure of an official 
substance is known or generally accepted, the graphic and 

e are normally given at the beginning of the 
formation. This information refers to the 

Meanings of Terms 

Alcohol. 
The term "alcohol" without qualification means 

ethanol (95 per cent). Other dilutions of ethanol are indicated 
by the term "ethanol" or "alcohol" followed by a statement of 
the percentage by volume of ethanol (C2H 60) required. 
Desiccator. 

A tightly-closed container of suitable size and 
design that maintains an atmosphere of low moisture content 
by means of silica gel or phosphorus pentoxide or other 
suitable desiccant. 

Drying and ignition to constant weight. 
Two consecutive 

weighings after the drying or igniting operations do not differ 
by more than 0.5 mg, the second weighing following an 
additional period of drying or of ignition respectively 
appropriate to the nature and quantity of the residue. 
Ethanol. 

The term "ethanol" without qualification means 
anhydrous ethanol or absolute alcohol. 
Filtration. 

Unless otherwise stated, filtration is the passing of 
a liquid through a suitable filter paper or equivalent device 
until the filtrate is clear. 

Freshly prepared. 
Made not more than 24 hours before it is used. 

Negligible. A quantity not exceeding 0.50 m 

Label. 
Any printed packing material, including package inserts 

that provide information on the article. 

— 

 per cent v/v (percentage, volume in volume) expressing 
the number of millilitres of substance in 100 millilitres of 
final product. 

The expression "parts per million" refers to the weight in 
weight, unless otherwise stated. 

Where the content of a substance is expressed in terms of the 
chemical formula for that substance an upper limit exceeding 
100 per cent may be stated. Such an upper limit applies to the 
result of the assay calculated in terms of the equivalent content 
of the specified chemical formula. For example, the statement 
`contains not less than 99.0 per cent and not more than 
101.0 per cent of C7H 602  implies that the result of the assay is 
not less than 99.0 per cent and not more than 101.0 per cent, 
calculated in terms of the equivalent content of C7H602. 

Where the result of an assay or test is required to be calculated 
with reference to the dried, anhydrous, ignited substance, or 
the substance free from solvent, the determination of loss on 
drying, water content, loss on ignition, content of the specified 
solvent, respectively is carried out by the method prescribed 
in the relevant test in the monograph. 

Expression of Concentrations. 
The following expressions in 

addition to the ones given under Expression of Content are 
also used: 

— 

 per cent w/v (percentage, weight in volume) expressing 
the number of grams of substance in 100 millilitres of 
product, 

— 

 per cent v/w (percentage, volume in weight) expressing 
millilitres of substance in 100 grams of 
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chemically pure substance and is not to be regarded as an 
indication of the purity of the official material. Elsewhere, in 
statement of purity and strength and in descriptions of 
processes of assay, it will be evident from the context that the 
formulae denote the chemically pure substances. 

Where the absolute stereochemical configuration is specified, 
the International Union of Pure and Applied Chemistry 
(IUPAC) R/S and E/Z systems of designation have been used. 
If the substance is an enantiomer of unknown absolute 
stereochemistry, the sign of the optical rotation, as determined 
in the solvent and under the conditions specified in the 
monograph, has been attached to the systematic name. An 
indication of sign of rotation has also been given where this is 
incorporated in a trivial name that appears on an IUPAC 
preferred list. 

Atomic and Molecular Weights. The atomic weight or 
molecular weight is shown, as and when appropriate at the 
top right hand corner of the monograph. The atomic and 
molecular weights and graphic formulae do not constitute 
analytical standards for the substances described. 

Definition. The opening statement of a monograph is one 
that constitutes an official definition of the substance, 
preparation or other article that is the subject of the 
monograph. In certain monographs for pharmaceutical 
preparations the statement is given in terms of the principal 
ingredient( 
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Dose. Doses mentioned in the Pharmacopoeia are intended 
merely for general guidance and represent, unless otherwise 
stated, the average range of quantities which are generally 
regarded as suitable for adults when administered by mouth. 
They are not to be regarded as binding upon the prescribers. 
The medical practitioner will exercise his own judgment and 
act on his own responsibility in respect of the amount of any 
therapeutic agent he may prescribe or administer or the 
frequency of its administration. If it is usual to administer a 
drug by a method other than by mouth, the single dose suitable 
for that method of administration is mentioned. In the case of 
some preparations notes have been given below the statement 
of doses to show the approximate quantities of active 
ingredients contained in the maximal doses as information for 
the prescriber. 

Usual Strength. The statement on the usual strength(s) of a 
preparation given in the individual monograph indicates the 
strength(s) usually marketed for information of the pharmacist 
and the medical practitioner. It does not imply that a strength 
other than the one(s) mentioned in the individual monograph 
meeting all the prescribed requirements cannot be 
manufactured and marketed with the approval of the 
appropriate authority. 

Description. The statements under the heading Description 
are not to be interpreted in a strict sense and are not to b 

Test Methods 

References to general methods of testing are indicated by test 
method numbers in brackets immediately after the heading of 
the test or at the end of the text. 

determined by the method described under Assay. 	 Identification. The tests given under the heading Identification 
Category. The statement of category is provided forgeneral are not necessarily sufficient to establish absolute proof of 
information only and is indicative of the medical or identity. They provide a means of verifying that the identity 

examination is in accordance with the material under pharmaceutical basis for recognition in the Pharmacopoeia. It lbl 
generally represents an application of the best known label on the container. 

pharmacological action of the article or of its active ingredient. In certain monographs alternative series of identification tests 
The statement under the heading 'Category' are also subject are given; compliance with either one or the other set of tests 
to regulations under the D&C Act 1940 and rules theirunder. is adequate to verify the identity of the article. 
In the case of pharmaceutical aids it may indicate the more When tests for infrared absorption are pplied 
common usage of the article. The statement is not intended to extracted from formulated preparations, applied 

 concordance limit in any way the choice or use of the articl:, -4,  wc  .: ..,, ,n w., that it has no other activity or use. 	
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rtheless a close resemblance between the 

s). 	 regarded as official requirements. 	
e 

In monographs on vegetable drugs, the definition indicates aSnodlub 
eiliinte

Statements n t ad et ed  ma 
as   

e 
ninformation 

 t s o n solubility    o  
  ar  approximate

given   i n Chapstoe rl 
solubility whole drug or the drug in powdered form. at a temperature between 15° and 30°, unless otherwise stated, 

Certain pharmaceutical substances and other articles are and are not to be considered as official requirements. However, 
defined by reference to a particular method of manufacture. A a test for solubility stated in a monograph constitutes part of 
statement that a substance or article is prepared or obtained the standards for the substance that is the subject of that 
by a certain method constitutes part of the official definition monograph. 
and implies that other methods are not permitted. A statement 
that a substance may be prepared or obtained by a certain 
method, however, indicates that this is one possible method 
and does not imply that other methods are not permissible. 

Statement of content. The limits of content stated are those 
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spectrum of the extracted material and the specified reference 
spectrum should be achieved. 

Tests and Assays 

The tests and assays are the official methods upon which the 
standards of the Pharmacopoeia depend. The requirements 
are not framed to take into account all possible impurities. It is 
not to be presumed, for example, that an impurity that is not 
detectable by means of the prescribed tests is tolerated. 
Material found to contain such an impurity is not of 
pharmacopoeial quality if the nature or amount of the impurity 
found is incompatible with good pharmaceutical practice. 

Pharmacopoeial methods and limits should be used merely as 
compliance requirements and not as requirements to guarantee 
total quality assurance. Tests and assays are prescribed for 
the minimum sample available on which thextdributes of the 
article should be measured. Assurance of quality must be 
ensured by the manufacturer by the use of statistically valid 
sampling and testing programmes. 

Tests. Unless otherwise stated, the assays and tests are carried 
out at a temperature bOween 20° and 30°. 

Where it is directed that an analytical operation is to be carried 
out 'in subdued light', precautions should be taken to avoid 
exposure to direct sunlight or other strong light. Where a 
procedure is directed to be performed 'protected from light' 
precautions should be taken to exclude actinic light by the 
use oflow-actinic glassware, working in a dark room or similar 
procedures. 

For preparations other than those of fixed strength, the 
quantity to be taken for a test or an assay is usually expressed 
in terms of the active ingredient. This means that the quantity 
of the active ingredient expected to be present and the quantity 
of the preparation to be taken are calculated from the strength 
stated on the label. 

Other Tests. In the monographs on dosage forms and certain 
preparations, under the sub-heading 'Other tests' it is stated 
that the article complies with the tests stated under the general 
monograph of the relevant dosage form or preparation. Details 
of such tests are provided in the general monographs. 

Limits. The limits given are based on data obtained in normal 
analytical practice. They take into account normal analytical 
errors, of acceptable variations in manufacture and of 
deterioration to an extent that is acceptable. No further 
tolerances are to be applied to the limits for determining whether 
or not the article under examination complies with the 
requirements of the monograph. 

Indicators. Where the use of an indicator solution is mentioned 
in an assay or test, approximately 0.1 ml of the solution shall 

Quantities. Unless otherwise stated, the quantities to be taken be added, unless otherwise directed.  

for assays, limit tests and other tests are o 

In tests with numerical limits and assays, the quantity stated 
to be taken for testing is approximate. The amount actually 
used, which may deviate by not more than 10 per cent from 
that stated, is accurately weighed or measured and the result 
of analysis is calculated from this exact quantity. In tests where 
the limit is not numerical but usually depends upon 
comparison with the behaviour of a reference in the same 
conditions, the stated quantity is taken for testing. Reagents 
are used in the prescribed amounts. 

Quantities are weighed or measured with an accuracy 
commensurate with the indicated degree of precision. For 
weighings, the precision is plus or minus 5 units after the last 
figure stated. For example, 0.25 g is to be interpreted as 
0.245 g to 0.255 g. For the measurement of volumes, if the 
figure after the decimal point is a zero or ends in a zero, e.g. 
10.0 ml or 0.50 ml, the volume is measured using a pipette, a 
volumetric flask or a burette, as appropriate; in other cases, a 
graduated measuring cylinder or a graduated pipette may be 
used. Volumes stated in microlitres are measured using a 
micropipette or microsyringe. 

The term 'transfer' is used generally to indicate a quantitative 
operation. 

Apparatus. Measuring and weighing devices and other 
apparatus are described in the chapter entitled 'Apparatus for 
Tests and Assays'. A specification for a definite size or type 
of container or apparatus in a test or assay is given merely as 
a recommendation. 

Unless otherwise stated, comparative tests are carried out 
using identical tubes of colourless, transparent, neutral glass 
with a flat base, commonly known as Nessler cylinders. 

Reagents and Solutions. The reagents required for the tests 
and assays of the Pharmacopoeia are defined in the various 
chapters showing their nature, degree of purity and the 
strengths of the solutions to be made from them. The 
requirements set out are not intended to imply that the materials 
are suitable for use in the test concerned; reagents not 
covered by monographs in the pharmacopoeia shall not be 
claimed to be of IP quality. 

The term 'analytical reagent grade of commerce' implies that 
the chemical is of a high degree of purity wherein the limits of 
various impurities are known. Where it is directed to use a 
`general laboratory reagent grade of commerce' it is intended 
that a chemically pure grade material, not necessarily required 
to be tested for limiting or absence of certain impurities, is to 
be used. 

under examination. 

antes. Certain monographs require the use 
erence substance or a biological reference 

"No 

.••■ •,1  

••••;,T 	
, 



sr' 

1 
4 

.44  

GENERAL  MONOGRAPHS 

   

INDIAN PHARMACOPOEIA  2018 
GENERAL NOTICES 

  

 

1P 2018 

  

preparation or a reference spectrum These are authentic 
specimens chosen and verified on the basis of their suitability 
for intended use as prescribed in the Pharmacopoeia and are 
not necessarily suitable in other circumstances. 

IP Reference Substances, abbreviated to 1PRS (and referred 
to as RS in the individual monographs) are issued by the 
Indian Pharmacopoeia Commission (IPC). They are the official 
standards to be used in cases of arbitration. Secondary 
Standards (Working Standards) may be used for routine 
analysis, provided they are standardized at regular intervals 
against the Reference Substances 

Biological Reference Substances, also abbreviated to IPRS 
and Standard Preparations of antibiotics are issued by 
agencies authorised by the IPC. They are standardized against 
the International Standards and Reference Preparations 
established by the World Health Organization (WHO). The 
potency of these preparations is expressed in International 
Units. 

Reference spectra are published by the IPC and they are 
accompanied by information concerning the conditions used 
for sample preparation and recording of the spectra. 

Test Animals. The animal experiments are carried out in 
accordance with the provisions of 'The Prevention of Cruelty 
to Animals Act, 1960' and `CPCSEA Guidelines' so as to prevent 
the infliction of unnecessary pain, suffering and prevention 
of cruelty to animals. Unless otherwise directed, animals used 
in a test or an assay shall be healthy and are drawn from a 
uni form stock, and have not previously been treated with any 
material that will interfere with the test or the assay. 

Calculation of Results. In determining compliance with a 
numerical limit in assay or test, the result should be calculated 
to one decimal place more than the significant figures stated 
and then rounded up or down as follows: if the last figure 
calculated is 5 to 9, the preceding figure is increased by I if it 
is 4 or less, the preceding figure is left unchanged. 

Storage. Statements under the side-heading Storage constitute 
non-mandatory advice. The articles of the Pharmacopoeia are 
to be stored under conditions that prevent contamination and, 
as far as possible, deterioration. Precautions that should be 
taken in relation to the effects of the atmosphere, moisture, 
heat and light are indicated, where appropriate, in the individual 
monograph. 

Specific directions are given in some monographs with respect 
to the temperatures at which Pharmacopoeial articles should 
be stored, where it is considered that usage at a lower or 
higher temperature may produce undesirable results. The 
storage conditions are defined by the following terms: 

Store in a dry, well-ventilated place at a temperature not 
exceeding 30° 

Store in a refrigerator (2° to 8"). Do not freeze 

Store in a freezer (-2° to -18°) 

	 Store in a deep freezer (Below - I 8°) 

Storage conditions not related to temperature are indicated in 

	

the following terms: 	

	

 Store protected from light 	

 Store protected from light and moisture 

Where no specific storage directions or limitations are given 
in the monograph or in the D&C rules 1945 or by the 
manufacturer, it is to be understood that the storage conditions 
include protection from moisture, direct sunlight, freezing and 
excessive heat (any temperature above 40°). 

Storage Containers. The requirements, guidance and 
information on containers for pharmaceutical use are given in 
the chapter entitled Containers (6.2) 

In general, an article should be packed in a well-closed 
container i.e. one that protects the contents from contamination 
by extraneous solids, liquids, moisture or vapours and from 
loss of the article under normal conditions of handling and 
storage and preserves the properties of the drug. Containers, 
unless otherwise specified, or of the nature such as capsule 
shell, foils of strips etc, shall allow examination of the contents 
inside. Closures used shall also of suitable properties and 
quality to protect the drug from any contamination and shall 
not be the source of contamination by themselves. Notices as 
may be needed in respect of Radiopharmaceuticals may also 
be incorporated. 

Where, additionally, loss or deterioration of the article from 
effervescence, deliquescence or evaporation under normal 
conditions of storage is likely, the container must be capable 
of being tightly closed, and re-closed after use. 

In certain cases, special requirements of pack have been 
indicated in some monographs under Storage, using 
expressions that have been defined in chapter 6.2. 

Labelling. The labelling of drugs and pharmaceuticals is 
governed by the Drugs and Cosmetics Rules, 1945. The 
statements that are given in the monographs under the side-
heading 'Labelling' are not comprehensive. Only those that 
are necessary to demonstrate compliance or otherwise with 
the monograph have been given and they are mandatory. For 
example, in the monograph on Betamethasone Sodium Tablets 
the labelling statement is "The label states the strength in 
terms of the equivalent amount of betamethasone". 
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General Requirements 

The Pharmacopoeia provides monographs of dosage forms 
for most of the pharmacopoeial drug substances. Additionally, 
the general requirements including the processes for the 
preparation of many of them and the tests of a general nature 
applicable to each type of dosage form are given in the 
following pages. In addition to defining the dosage forms, 
this section presents the general principles involved in the 
production of some of them. 

The requirement for compliance with the tests given under 
each dosage form is indicated in each monograph of a drug 
product under the heading 'Other tests'. These tests are 
mandatory and are additional to the tests iiken in the individual 
monograph. 

Capsules 

Capsules are solid dosage forms in which the drug or a mixture 
of drugs is enclosed in Hard Gelatin Capsule Shells, in soft, 
soluble shells of gelatin, or in hard or soft shells of any other 
suitable material, of various shapes and capacities. They 
usually contain a single dose of active ingredient(s) and are 
intended for oral administration. Capsules may also be used 
for other applications such as dry powder inhalers, 
suppositories etc. The consistency of soft shells may be 
adjusted by the addition of substances such as Glycerin or 
Sorbitol. Excipients such as opaque fillers, anti-microbial 
preservatives, sweetening agents, flavouring agents, 
processing aids and one or more colouring agents permitted 
under the Drugs and Cosmetic Rules, 1945 may be added. 
Capsules may bear surface markings. 

The contents of capsules may be filled with powder, granules, 
pellets, beads, tablets, paste, liquid or paste-like consistency. 
They consist of the medicament(s) with or without excipients 
such as vehicles, solvents, diluents, lubricants, fillers, wetting 
agents and disintegrating agents. The contents should not 
cause deterioration of the shell, but the capsules are attacked 
by the digestive fluids thereby releasing the contents. 

calculate the amount of active ingredient(s) in each capsule. 
The result lies within the range for the content of active 
ingredient(s) stated in the monograph. This range is based on 
the requirement that 20 capsules, or such other number as 
may be indicated in the monograph, are used in the Assay. 
Where 20 capsules cannot be obtained, a smaller number, 
which must not be less than 5, may be used, but to allow for 
sampling errors the tolerances are widened in accordance with 
Table 1. The requirements of Table 1 apply when the stated 
limits are between 90 and 110 per cent. For limits other than 90 
to 110 per cent, proportionately smaller or larger allowances 
should be made. 

Table 1 

Weight of Active 
	

Subtract from 
	

Add to the upper 
ingredients in each 
	

the lower limit 
	

limit for samples 
Capsules 
	

for samples of 
	

of 

15 	10 	5 
	

15 	10 	5 

0.12 g or less 
	

0.2 	0.7 	1.5 
	

0.3 	0.8 	1.8 

More than 0.12 g 
and less than 0.3 g 
	

0.2 	0.5 	1.2 	0.3 	0.6 	1.5 

0.3 g or more 
	

0.1 	0.2 	0.8 	0.2 	0.4 	1.0 

Uniformity of weight (2.5.3). This test is not applicable to 
capsules that are required to comply with the test for Uniformity 
of content for all active ingredients. 

Weigh an intact capsule. Open the capsule without losing 
any part of the shell and remove the contents as completely 
as possible. To remove the contents of a soft capsule the shell 
may be washed with ether or other suitable solvent and the 
shell allowed to stand until the odour of the solvent is no 
longer detectable. Weigh the shell, the weight of the contents 
is the difference between the weighings. Repeat the procedure 
with a further 19 capsules. Determine the average weight of 
capsule contents. Not more than two of the individual weights 
deviate from the average weight by more than the percentage 
deviation shown in Table 2 and none deviates by more than 
twice that percentage. 

Table 2 

GENERAL MONOGRAPHS 

Infusions 

Powders for Injection 

Concentrated Solutions for Injection 
Pessaries 
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1115 

1116 

1116 
Suppositories 1117 
Tablets 1117 
Uncoated Tablets 1118 
Coated Tablets 1119 
Film-coated Tablets 1119 
Dispersible Tablets .... 1120 

Effervescent Tablets •••• 1120 

Modified-release Tablets 1120 

Gastro-resistant Tablets 1120 

Prolonged-release Tablets 1120 
Soluble Tablets 1120 
Tablets for Use in the Mouth 1121 
Sublingual Tablets 1121 
Chewable Tablets 1121 

1121 

Production 

During manufacture, packaging, storage and distribution of 
capsules, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
chapter 2.2.9. 

Tests 

Content of active ingredients. Determine th 
ingredient(s) by the method described i 

Average weight of capsule 	Percentage deviation 
contents 

Less than 300 mg 
	 10 

300 mg or more 
	 7.5 

Uniformity of content (2.5.4). This test is applicable to capsules 
that contain less than 10 mg or less than 10 per cent w/w of 
actiy-e-ingredidtt. For capsules containing more than one 
activOmgredimt carry out the test for each active ingredient 
that corresponds to the aforementioned conditions. 

Tint of 'active 
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The test should be carried out only after the content of activ 

Determine the content of active ingredient in each of 1 
capsules taken at random using the method given in th 
monograph or by any other suitable analytical method o 
equivalent accuracy and precision. The capsules comply with 
the test if not more than one of the individual values thus 
obtained is outside the limits 85 to 115 per cent of the average 
value and none is outside the limits 75 to 125 per cent. If 
maximum of three individual values are outside the limits 85 to 
115 per cent of the average value repeat the determination 
using another 20 capsules. The capsules comply with the test 
if in the total sample of 30 capsules not more than three 
individual values are outside the limits 85 to 115 per cent and 
none is outside the limits 75 to 125 per cent of the average 
value. 

Disintegration. The disintegration test is not applicable to 
prolonged-release capsules. For Hard Gelatin Capsules, Soft 
Gelatin Capsules and Hard Cellulose Capsules for which the 
dissolution test (2.5.2) is included in the individual monograph, 
the test for Disintegration is not required. 

Hard Gelatin Capsules 

Hard gelatin capsules have shells consisting of two 
prefabricated, cylindrical sections, each of which has one 
rounded, closed end and one open end. Hard gelatin capsules 
contain the medicament(s) in the form of powders, pellets or 
granules, semisolids or liquids etc. Where two mutually 
incompatible drugs are present in the mixture, one of the drugs 
can be put as a tablet or pellet or in small capsule and then 
encapsulated with the other drug in a larger capsule. 

Production 

Hard gelatin capsules shells are made by a process that involves 
dipping shaped pins into gelatin solutions, after which the 
gelatin films are dried, trimmed, and removed from the pins, 
and the body and cap pieces are joined. 

Tests 

Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 
water as the medium. If the capsules float on the surface of 
the medium, a disc may be added. If the capsules adhere to the 
disc, attach a removable piece of stainless steel woven gauze 
with mesh aperture of 2.0 ± 0.2 mm to the upper plate of the 
basket rack assembly and carry out the test oinittiii-gthe-giscs. 
Operate the apparatus for 30 minutes u 
directed. 

IP 2018 

Soft Gelatin Capsules 

Soft gelatin capsules made from gelatin (sometimes called 
softgels) or other suitable material require large-scale 
production methods. The soft gelatin shell is somewhat thicker 
than that of hard-shell capsules and may be plasticized by the 
addition of a polyol such as sorbitol or glycerin. The ratio of 
dry plasticizer to dry gelatin determines the "hardness" of the 
shell and may be varied to accommodate environmental 
conditions as well as the name of contents. Like hard shells, 
the shell composition may include approved dyes and 
pigments, opacifying agents such as titanium dioxide, and 
preservatives. Flavours may be added and up to 5 per cent 
sucrose may be included for its sweetness and to produce a 
chewable shell. Soft gelatin shells normally contain 6 per cent 
to 13 per cent of water. 

Production 

Prolonged-release Capsules 

Prolonged-release Capsules are hard or soft capsules in which 

the:contents or the shell, or both, contain auxiliary substances 

or are prepared by a special process designed to modify the 
rate at which the active ingredients are released. 

Tests 

Dissolution (2.5.2). The test should be designed to 

demonstrate the appropriate release of the active substance(s). 

The manufacturer is expected to give specifications for drug 

release at 3 or more test-time points. The first point should be 

set after a testing period corresponding to a dissolved amount 

of typically 20 per cent to 30 per cent. The second point should 
define the dissolution pattern and should be set typically '45 

per cent to 55 per cent release. The final point should ensure 

almost complete release that is generally undeKood as more 

than 80 per cent release. 

NOTE — 
Above specification are non -mandatory. 

Carry out the test as per the manufacturer's specification for 

the indicated test-times.: 

Gastro-resistant Capsules 

Gastro-resistant Capsules are delayed-release capsules that 
are intended to resist the gastric fluid and to release their 
active substance or substances in the intestinal fluid. Usually 
they are prepared by filling capsule with granules or with 
particles covered with a gastro-resistant coating or in certain 
cases, by providing hard or soft capsules with gastro-resistant 

shell. 

Tests 

Disintegration.Comply with the disintegration test (2.5.1). Use 
the apparatus as described under disintegration test, using 
one capsule in each tube. Operate the apparatus for 2 hours 
without the discs in 0.1 M hydrochloric acid. No capsule 

should show sign of disintegration or of rupture permitting 
the escape of the contents. Replace the medium in the vessel 

with mixed phosphate buffer pH 6.8. When justified and 

authorized, a buffer solution of pH 6.8 with added pancreas 
powder (for example, 0.35 g of pancreas powder per 100 ml of 

buffer solution) may be used. Add a disc to each tube and 
operate the apparatus for a further 60 minutes 

Creams 
Creams are homogeneous, semi-solid or viscous preparations 
that possess a relatively fluid consistency and are intended 
for external application to the skin or certain mucous 
membranes for protective, therapeutic or prophylactic 
purposes especially where an occlusive effect is not necessary. 
They are semisolids usually consisting of solutions or 
dispersions of one or more medicaments in suitable bases*. 
They are formulated using hydrophilic or hydrophobic bases 
to provide preparations that are essentially miscible with the 

skin secretion. 

In recent times the term cream has been restricted to products 
consisting of oil-in-water emulsions or aqueous 
microcrystalline dispersions of long-chain fatty acids or 
alcohotg that are water-washable and more cosmetically and 

- aesthetically acceptable. Creams can be uscctfor administering 
drugs via the vaginal route. 

CREAMS 
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ingredient(s) in a pooled sample of the capsules has bee 
shown to be within accepted limits of the stated content. 

NOTE — The test is not applicable for capsules containin 
multivitamins and trace elements. 
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Soft gelatin capsules shells are usually formed, filled with 
medicament and sealed in a combined operation on machines. 
In some cases, shells for extemporaneous use may be 
prefabricated. The shells which are thicker than those of hard 
capsules are formed to produce capsules which are spherical, 
oval or cylindrical with hemispherical ends. 

Soft gelatin capsules also may be manufactured in a bubble 
process that forms seamless spherical capsules. The shells 
may sometimes contain a medicament. They may contain a 
preservative to prevent microbial contamination. 

The contents of soft capsules usually consist of liquids or 
solids dissolved or dispersed in suitable excipients to give a 
paste-like consistency. With suitable equipment, powders, 
granules and other dry solids also may be filled into soft-
shell capsule. There may be partial migration of the 
constituents from the capsule contents into the shell and vice 
versa because of the nature of the materials and the surface in 
contact. 

Tests 

Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 
water as the medium. The disc may be omitted if the capsule 
adhere to the disc or if it is likely to be attacked by the contents 
of capsules. Operate the apparatus for 60 minutes unless 
otherwise specified in the individual monographs. 

f any capsules fails to disintegrate, repeat the test on further 
6 capsules. In the repeat test with additional capsules, if any 
of the capsules have not disintegrated, repeat the test on a 
iirther•6 capsules, replacing water in the vessel with 0.1 M 
ydraehloric-acid or artificial gastric juice. The capsule pass he test if all the six have disintegrated. 

Hard Cellulose Capsules 

Hard Cellulose Capsule Shells are soluble containers for 
incorporation of drugs and food products, usfWin-the -form 
of powders, pellets or granules, semisolids or liquids etc and 
are commonly intended for oral administration: The shells are 

acted upon by digestive fluids and the filled contents are 
released. They are composed of Hydroxypropylmethyl-

cellulose or any other cellulose derivatives and water. 

Hard Cellulose Capsules have shells consisting of two 
prefabricated, cylindrical sections, each of which has one 
rounded, closed end and one open end. Where two mutually 
incompatible drugs are present in the mixture, one of the drugs 
can be put as a tablet or pellet or in small capsule and then 
encapsulated with the other drug in a larger capsule. 

Production 

Hard Cellulose Capsules shells are made by a process that 
involves dipping shaped pins into cellulose solutions, after 
which the cellulose films are dried, trimmed, and removed from 
the pins, and the body and cap pieces are joined. 

Tests 

Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 

water as the medium. If the capsules float on the surface of 
the medium, a disc may be added. if the capsules adhere to the 
disc, attach a removable piece of stainless steel woven gauze 
with mesh aperture of 2 ± 0.2 mm to the upper plate of the 
basket rack assembly and carry out the test omitting the discs. 
Operate the apparatus for 30 minutes unless otherwise 

directed. 

Storage. Store at a temperature not exceeding 30°. 

Labelling. The label states (1) the name of any added 
antimicrobial preservative. (2) The label states the common 
name of the color used. 

10-87 
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The base should not produce irritation or sensitisation of the 
skin, nor should it retard wound healing; it should be smooth, 
inert, odourless or almost odourless, physically and chemically 
stable and compatible with the skin and with incorporated 
medicaments. 

Creams may contain suitable antimicrobial preservatives unless 
the active ingredients or the bases themselves have sufficient 
bactericidal or fungicidal activity. They may contain other 
suitable auxiliary substances such as antioxidants, stabilisers, 
thickeners and emulsifiers. 

Ifa cream is specifically intended for use on large open wounds 
or on severely injured skin it should be sterile. 

Creams should not normally be diluted; ifdilution is necessary, 
care should be taken to prevent instability and, in particular, 
microbial contamination. 

Production 

Creams should be packed in well-closed containers fitted with 
closures that minimise contamination with micro-organisms. 
When practicable, creams should be packed in collapsible 
tubes of suitable metal or plastic. 

During manufacture, packaging, storage and distribution of 
creams, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9. 

Tests 

Creams comply with the requirements of tests stated under 
the individual monographs and with the following 
requirements. 

Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6). 

Sterility. When the cream is labelled as sterile, it complies 
with the test for sterility (2.2.11). 

Storage. Store at temperatures below 25° unless otherwise 
directed. Do not freeze. 

Labelling. The label states (1) that the cream is sterile, where 
necessary; (2) the name and concentration of any added 
antimicrobial preservative; (3) the storage conditions. 

* The term bases as a synonym for base in some of the monographs 
means a  carrier,  composed of one or more excipients, for the active 
pharmaceutical  ingredient(s) in semi-solid  and solid  preparations. 

Ear Drops 
Otic Drops; Otic Solutions 

W." 
Ear Drops are aqueous or oily solutions or si4ensio -ns- Of 
one or more medicaments intended for instillation into the • 

outer ear. They may contain suitable auxiliary substances such 
as buffers, stabilising agents, dispersing agents, solubilising 
agents and agents to adjust the tonicity or viscosity of the 
preparation. However, if buffering agents are used in 
preparations intended for use in surgical procedures, care 
should be taken to ensure that the nature and concentration 
of the selected agents are suitable. Where the active 
ingredients are susceptible to oxidative degradation, a suitable 
antioxidant may be added but care should be taken to ensure 
compatibility between the antioxidant and the other ingredients 
of the preparations. Any additive in the preparation should 
not adversely affect the intended medicinal action nor, at the 
concentrations used, cause undue local irritation. Certain Ear 
Drops may be supplied in dry, sterile form to be constituted in 
an appropriate sterile liquid immediately before use. 

Aqueous preparations supplied in multiple application 
containers contain suitable antimicrobial preservatives at 
appropriate concentrations except when the product itself has 
adequate antimicrobial properties. The antimicrobial 
preservatives should be compatible with the other ingredients 
of the preparation and should be effective throughout the 
period of use of the Ear Drops. Containers for multiple 
application preparations should permit the withdrawal of 
successive doses of the preparation. Such containers should 
normally hold not more than 10 ml. 

During development ofa formulation of ear drops containing 
an antimicrobial preservative, the need for and the efficacy of 
the chosen preservative shall be demonstrated by the test for 
efficacy of antimicrobial preservation (2.2.2). 

During manufacture, packaging, storage and distribution of 
ear drops, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9. 

Ear Drops intended for use in surgical procedures or for 
application to injured ear, are sterile. Such preparations should 
not contain antimicrobial preservatives and should be packed 
in single dose containers. 

Production 

Sterile Ear Drops are prepared using methods designed to 
ensure their sterility and to avoid the introduction of 
contaminants and growth of micro-organisms. Methods of 
sterilisation that may be used in the manufacture of Ear Drops 
are described in Chapter 5.3. 

Description. Ear Drops that are solutions are practically clear 
and practically free from particles when examined under 
suitable conditions of visibility. Ear Drops that are suspensions 
may --sftowl: saliment that readily disperses when shaken. 
The suspension-remains sufficiently dispersed to enable the 
correct dose to be removed from the container. 

Tests 

Uniformity of volume. Comply with the test for contents of 
packaged  dosage forms (2.5.6). 

Particle size. This test is applicable only to Ear Drops that are 
suspensions. Introduce a suitable volume of the Ear Drops 
into a counting cell or onto a microscope slide, as appropriate. 
Scan under a microscope an area corresponding to 10 lig of 
the solid phase. Scan at least 50 representative fields. Not 
more than 20 particles have a maximum dimension greater than 
25 gm, not more than 10 particles have a maximum dimension 
greater than 50 gm-  and none has a maximum dimension greater 
than 100 gm. 

Sterility. Where the label indicates that the Ear Drops are 
sterile, it complies with the test for sterility (2.2.11) Droppers 
supplied separately also comply with th9e tests. Remove the 
dropper out of the package using aseptic precautions and 
transfer it to a tube containing suitable culture medium so that 
it is completely immersed. Incubate and carry out the tests for 
sterility on the medium. 

Storage. Ear Drops should be packed in well-closed containers. 
If the preparation is sterile, store in sterile, tightly-closed, 
tamper-evident containers. Containers should be made from 
materials that do not cause deterioration of the preparation as 
a result of diffusion into or across the material of the container 
or by yielding foreign substances to the preparation. 

The container and package ofa single application preparation 
should be such as to maintain sterility of the contents and the 
applicator up to the time of use. Containers for multiple 
application preparations should be fitted with an integral 
dropper or with a screw cap made of suitable material 
incorporating a dropper and plastic or rubber teat. 
Alternatively, such a cap assembly may be packed separately. 

Labelling. The label states ( 1 ) the names and concentrations 
in percentages, or weight or volume per ml, of the active 
ingredient(s); (2) the names and concentrations of any added 
antioxidant, stabilising agent or antimicrobial preservative; 
(3) that, for multiple application containers, the contents 
should not be used for more than 1 month after opening the 
container; (4) that, for multiple application containers, care 
should be taken to avoid contamination of the contents during 
use; (5) that the preparation is NOT FOR INJECTION; (6) that, 
where applicable, the preparation is sterile; (7) the storage 
conditions. 

conjunctival sac. They may contain suitable auxiliary 
substances such as buffers, stabilising agents, solubilising 
agents and agents to adjust the tonicity or viscosity of the 
preparation. However, if buffering agents are used in 
preparations intended for use in surgical procedures care 
should be taken to ensure that the nature and concentration 
of the selected agents are suitable. Where the active ingredient 
is susceptible to oxidative degradation, a suitable antioxidant 
may be added but care should be taken to ensure compatibility 
between the antioxidant and the other ingredients of the 
preparation. Any additive in the preparation should not 
adversely affect the intended medicinal action nor, at the 
concentrations used, cause undue local irritation. Certain Eye 
Drops may be supplied in dry, sterile form to be constituted in 
an appropriate sterile liquid immediately before use. 

Aqueous preparations supplied in multiple application 
containers contain suitable antimicrobial preservatives at 
appropriate concentrations except when the product itself has 
adequate antimicrobial properties. The antimicrobial 
preservatives should be compatible with the other ingredients 
of the preparation and should be effective throughout the 
period of use of the Eye Drops. 

If the preparation does not contain an antimicrobial 
preservative it should be packed in single application 
containers. Eye Drops intended for use in surgical procedures 
should not contain antimicrobial preservatives and should be 
packed in single application containers. 

Eye Drops are prepared using methods designed to ensure 
their sterility and to avoid the introduction of contaminants 
and growth of micro-organisms. Methods of sterilisation that 
may be used in the manufacture of Eye Drops are described in 
Chapter 5.3. 

Containers. Eye Drops should be packed in tamper-evident 
containers. Containers should be made from materials that do 
not cause deterioration of the preparation as a result of 
diffusion into or  across the material of the container or by 
yielding foreign substances to the preparation. 

The container and package ofa single dose preparation should 
be such as to maintain sterility of the contents and the 
applicator up to the time of use. Containers for multiple 
application preparations should be fitted with an integral 
dropper or with a sterile screw cap of suitable materials 
incorporating a dropper and plastic or rubber teat. 
Alternatively, such a cap assembly may be packed separately 
after it is sterilised. Containers of multiple application 
preparations should permit the withdrawal of successive doses 
of the preparation. Such containers should normally hold not 

. more than 10 ml. 

Description. -E,ye Drops that are solutions are practically clear 
and practically free from particles when examined under 

Eye Drops 
Ophthalmic Drops 

Eye Drops are sterile, aqueous or oily solutions.  cftwspelisions 
of one or more medicaments intended for  inOlation into the 
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Tests 

Dissolution (2.5.2). Where required. the requirements for this 
test arc given in the individual monograph. 
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suitable conditions of visibility. Eye Drops that are 
suspensions may show a sediment that readily disperses when 
shaken. The suspension remains sufficiently dispersed to 
enable the correct dose to be removed from the container. 

Tests 

Uniformity of volume. Comply with the test for contents of 
packaged dosage forms (2.5.6). 

Particle size.  This test is applicable only to Eye Drops that 
are suspensions. Introduce a suitable volume of the Eye Drops 
into a counting cell or onto a microscope slide, as appropriate. 
Scan under a microscope an area corresponding to 10 gg of 
the solid phase. Scan at least 50 representative fields. Not 
more than 20 particles have a maximum dimension greater than 
25 gm, not more than 10 particles have a maximum dimension 
greater than 50 gm and none has a maximum dimension greater 
than 100 gm. 

Sterility. Comply with the test for sterility (2.2.11). Droppers 
supplied separately also comply with these tests. Remove the 
dropper out of the package using aseptic precautions and 
transfer it to a tube containing suitable culture medium so that 
it is completely immersed. Incubate and carry out the test. 

Storage.  Store in sterile containers sealed so as to protect 
from micro-organisms. 

Labelling. The label states (1) the names and concentrations 
in percentages, or weight or volume per ml, of the active 
ingredients; (2) the names and concentrations of any added 
antimicrobial preservative; (3) that, for multiple application 
containers, the contents should not be used for more than 1 
month after opening the container; (4) that, for multiple 
application containers, care should be taken to avoid 
contamination of the contents during use; (5) that the 
preparation is NOT FOR INJECTION; (6) the conditions under 
which the preparation should be stored. 

Eye Ointments 
Ophthalmic Ointments 

Eye Ointments are sterile, semi-solid preparations of 
homogenous appearance intended for application to the eye. 
They may contain one or more medicaments dissolved or 
dispersed in a suitable basis. Bases, which are usually non-
aqueous, may contain suitable auxiliary substances such as 
stabilising agents, antimicrobial preservatives and 
antioxidants. The base selected must be non-irritant to the 
conjunctiva, allow the drug to diffuse throughout the 
secretions of the eye and retain the activity of theTriiedicarrients 
for a reasonable period of time under the stated (onditidns.Of . 

 storage. 

Eye Ointments are prepared using methods designed to ensure 
their sterility and to avoid the introduction of contaminants 
and growth of micro-organisms. Methods of sterilisation that 
may be used in the manufacture of Eye Ointments are described 
in Chapter 5.3. 

Containers. Eye Ointments should be packed in small, 
sterilised collapsible tubes of metal or of suitable plastic fitted 
or provided with a nozzle of suitable shape to facilitate the 
application of the product without contamination and with a 
cap. The content of such containers is not more that 5 g of the 
preparation. Eye Ointments may also be packed in single 
application containers of such a shape as to facilitate 
administration without contamination; such containers may 
be individually wrapped. Other requirements concerning 
containers are given in Chapter 6.2. 

Tests 

Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6). 

Particle size. Gently spread a small quantity of the Eye 
Ointment as a thin layer on a microscope slide. Scan under a 
microscope an area corresponding to 10 pg of the solid phase. 
Scan at least 50 representative fields. Not more that 20 particles 
have a maximum dimension greater than 25 gm, not more than 
10 particles have a maximum dimension greater than 50 gm 
and none has a maximum dimension greater than 100 gm. 

Sterility  (2.2.11). Comply with the test for sterility. 

Storage. Store at temperatures below 30° unless otherwise 
directed. Do not freeze. 

Gels 
Gels are homogeneous, semi-solid preparations usually 
consisting of solutions or dispersions of one or more 
medicaments in suitable hydrophilic or hydrophobic bases. 
They are normally prepared with the aid of suitable gelling 
agents. They are intended to be applied to the skin or certain 
mucous membranes for protective, prophylactic or therapeutic 
purposes. Gels may contain suitable added substances such 
as antioxidants, stabilisers and antimicrobial preservatives. 

During manufacture, packaging, storage and distribution of 
gels, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9. 

Gels specifically intended for use on large open wounds or on 
severely injured skin should be sterile. 

Contginers. Gels should be packed in suitable well-closed or, 
the preparation contains water or other volatile ingredients, 

suitable tightly-closed containers. The containers should be 

fitted with closures that minimise contamination with micro-
organisms. To the extent possible, collapsible tubes of suitable 
metal or plastic should be used. 

Storage. Store at temperatures below 30° unless otherwise 
directed. Do not freeze. 

Labelling. The label states (1) that the gel is sterile, where 
necessary; (2) the storage conditions. 

Tests 

Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6). 

Sterility. Gels labelled as sterile comply with the test for sterility 
(2.2.11). 

Granules 
Requirements for granules to be used for the preparation of 
oral solutions  or  suspensions are given in the general 
monograph on Oral Liquids. 

Definition 

Granules are preparations consisting of solid, dry aggregates 
of powder particles sufficiently resistant to withstand 
handling. They are intended for,,oral administration. Some are 
swallowed as such, some are chewed and some are dissolved 
or dispersed in water or another suitable liquid before being 
administered. 

Granules contain one or more active substances with or 
without excipients and, if necessary, colouring matter 
authorized by the competent authority and flavouring 
substances. 

Granules are presented as single-dose or multi-dose 
preparations. Each dose from a multidose preparation is 
administered by means of a device suitable for measuring the 
quantity prescribed. For single-dose granules, each dose is 
enclosed in an individual container, for example a sachet or a 
vial. 

Where applicable, containers for granules comply with the 
requirements of Containers for Pharmaceutical Products 
(chapter 6.2) 

Several categories of granules may be distinguished: 

effervescent granules; 

coated granules; 

modified-release granules. 

gastro-resistant granules; 

immediate-release granules. 

Production 

In the manufacture, packaging, storage and distribution of 
granules, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9. 

Tests 

Uniformity of content  (2.5.4) Unless otherwise prescribed or 
justified and authorised, single-dose granules with a content 
of active substance less than 10 mg or less than 10 per cent of 
the total mass comply with test for uniformity of content of 
single-dose preparations. For granules containing more 
than one active ingredient, carry out the test for each 
active ingredient that corresponds to the aforementioned 
conditions. 

Uniformity of container contents. Granules supplied in 
multidose containers comply with the test for contents of 
packaged dosage forms (2.5.6). 

Effervescent Granules 

Effervescent granules are uncoated granules generally 
containing acid substances and carbonates or hydrogen 
carbonates which react rapidly in the presence of water to 
release carbon dioxide. They are intended to be dissolved or 
dispersed in water before administration. 

Tests 

Disintegration (2.5.1) Place one dose of the effervescent 
granules in a beaker containing 200 ml of  water  at  15 -25'; 
numerous bubbles of gas are evolved. When the evolution of 
gas around the individual grains ceases, the granules have 
disintegrated, being either dissolved or dispersed in the water 
Repeat the operation on 5 other doses. The preparation 
complies with the test if each of the 6 doses used disintegrates 
within 5 minutes. 

Coated Granules 

Coated granules are usually multidose preparations and consist 
of granules coated with one or more layers of mixtures of 
various excipients. 

Production 

The substances used as coatings arc usually applied as a 
solution or suspension in conditions in which evaporation of 
the vehicle occurs. 
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Modified-release Granules 

Modified-release granules are coated or uncoated granules 
which contain special excipients or which are prepared by 
special procedures, or both, designed to modify the rate, the 
place or the time at which the active substance or substances 
are released. 

Modified-release granules include prolonged-release granules 
and delayed-release granules. 

Production 

A suitable test is carried out to demonstrate the appropriate 
release of the active substance(s). 

Tests 

Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monograph. 

Gastro-resistant Granules 

Gastro-resistant granules are delayed-release granules that 
are intended to resist the gastric fluid and to release the 
active substance(s) in the intestinal fluid. These properties 
are achieved by covering the granules with a gastro-resistant 
material (enteric-coated granules) or by other suitable means. 

Production 

A suitable test is carried out to demonstrate the appropriate 
release of the active substance(s). 

Tests 

Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monograph. 

Immediate-release Granules 

Definition 

Granules are preparations consisting of solid, dry aggregates 
of powder particles sufficiently resistant to withstand 
handling. They are intended for oral administration. Some are 
swallowed as such; some are dissolved or dispersed in water 
or another suitable liquid before being administered. 

Granules contains one or more active substances with or 
without excipients and, if necessary, coloring matter authorized 
by the competent authority and flavouring substances. 

Granules are presented as single-dose or multi-dose 
preparations. Each dose of a multi-dose'•KeParaticiri is 
administered by means of a device suitable fOrni,:easuringthe 
quantity prescribed. For single-dose granute -, .eat dose i 

enclosed in an individual container, for example a sachet or a 
vial. 

Where applicable, containers for granules comply with the 
requirements of Materials used for the manufacture of 
containers and Containers. 

Several categories of granules may be distinguished: 

— Effervescent granules; 

— Coated granules. 

Production 

In the manufacture, packaging, storage and distribution of 
granules, suitable measures are taken to ensure their microbial 
quality; recommendations on this aspect are provided in the 
text on microbial contamination in nonsterile products (2.2.9). 

Tests 

Uniformity of content (2.5.4). Unless otherwise prescribed or 
justified and authorized, single-dose granules with a content 
of active substance less than 10 mg or less than 10 per cent of 
the total mass comply with test for uniformity of content of 
single-dose preparations. If the preparation has more than 
one active substance, the requirement applies only to those 
substances, which correspond to the above conditions. 

Uniformity of weight (2.5.3). Single-dose granules except for 
coated granules comply with the test for uniformity of weight 
of single-dose preparations. If the test for uniformity of content 
is prescribed for all active substances, the test for uniformity 
of weight is not required. 

Uniformity of container contents. Granules supplied in 
multidose containers comply with the test for contents of 
packaged dosage forms (2.5.6). 

Storage. All types of granules should be stored in airtight 
container to prevent unusual and other changes before 
packing, unless otherwise stated in the individual monograph. 

For Immediate Release Granules, if the preparation contains 
volatile ingredients or the contents have to be protected, store 
in an airtight container. 

Inhalation Preparations 
Inhalation Preparations are liquid or solid dosage forms 
intended for administration as vapours or aerosols to the lung 
in order to obtain a local or systemic effect. They contain 
solutions or dispersions of one or more active ingredients 
which. may be dissolved or dispersed in a suitable vehicle. 

• 	. 	 - Inhalaton Preparations may depending on the type of 
proaration, contain propellants, diluents, antimicrobial 

agents, solubilising and stabilising agents etc. depending on 
the type of preparation. They are available in single-dose or 
multi-dose containers. 

Inhalation Preparations intended to be administered as 
aerosols (dispersions of solid or liquid particles of active 
ingredient(s) in a gas) are administered by pressurized 
metered-dose inhalers or by powder inhalers. 

Production 

In the case of dry powder inhalers the label on the container 
states (1) the date after which the dry powder inhaler is not 
intended to be used; (2) the conditions under which the powder 
for Inhalation should be stored. Where the powder for 
Inhalation is supplied in a capsule, the label also states; 
(3) the quantity of the active ingredient contained in each 
capsule; (4) that the capsules are intended for use in an inhaler 
and are not to be swallowed. 

Information on use of the preparation provided in the pack 
shall include (1) the direction for correct use of the aerosol; 
(2) a warning that the container may explode if punctured, 
exposed to excessive heat or direct sunlight; (3) the directions 
for the disposal of the used or partly-used container. 

Pressurised metered-dose preparations are solutions, 
suspensions or emulsions supplied in containers equipped 
with a metering valve and which are held under pressure with 
suitable propellants or mixtures of liquefied propellants. 

Pressurised Metered Dose Inhalers are dosage forms 
containing therapeutically active ingredients that are packaged 
under pressure in a sealed container and are released as a fine 
mist of spray upon activation of a suitable valve system. 

The basic components of an aerosol system are the container, 
the propellant, the concentrate containing the active 
ingredient(s), the valve and the actuator. 

Pressurised metered dose preparations are of two types, the 
two-phase system consisting of gas and liquid or the three-
phase system consisting of gas, liquid and solid or liquid. The 
two-phase preparation comprises a solution of active 
ingredient(s) in liquefied propellant and the vaporised 
propellant. The solvent is usually the propellant or a mixture 
of the propellant and co-solvents such as ethanol, propylene 
glycol and polyethylene glycols. The three-phase preparation 
consists of a suspension or emulsion of the active ingredient(s) 
and the vaporised propellants. In the suspension the 
ingredient(s) may be dispersed in the propellant system  with 
the aid of suitable pharmaceutical aids such as wetting agents, 
solubilising agents, emulsifying agents, suspending  agents 
and lubricating agents to prevent clogging of valves. 

Active ingredients. For satisfactory bioavailability  the  active 
ingredient(s) should have the majority of particles under 
10 1..tm in size in the case of inhalation aerosols  and  not more 
than 100 tm for other types of aerosols. 

Propellants. For pressurised metered dose inhalations 
propellants perform the essential function of expelling the 
material from the container by supplying the necessary 
pressure within the aerosol system. They are liquefied or 
compbrinkied•gases having vapour pressures exceeding 
atmoOherieppessure. The commonly used propellants in ,_• 
mosol systems are hydrocarbons, especially the fluorochloro- 

Inhalation preparations should be manufactured in conditions 
designed to minimise microbial and particulate contamination. 

During the development of a preparation that contains an 
antimicrobial preservative, the effectiveness of the 
preservative selected, shall be determined as described in 
chapter 2.2.2 (Efficacy of antimicrobial preservation). 

The size of aerosol particles shall be controlled so that a 
significant fraction is deposited in the lung. 

The most commonly used method of preparation involves 
filling under pressure and sometimes by filling after 
refrigeration to temperatures below 0°. In filling under pressure, 
the requisite 'olume of the concentrate of the active 
ingredient(s) is filled in the container and either the propellant 
is forced under pressure through the valve orifice after the 
valve is sealed, or the propellant is allowed to flow under the 
valve cap and the valve assembly is sealed. In either case, the 
air in the container must be evacuated by means of vacuum or 
displacement with a small amount of the propellant. 

During production, strict control should be exercised by 
process controls that include propellant and medicament fill 
weights, pressure test and leak test of the finished product. 

For preparations adversely affected by water present in 
quantities beyond certain limits, care should be taken to protect 
the products from moisture. 

Storage. Avoid storage under extremes of temperature and in 
an environment with undue fluctuations in temperature. 

Labelling. The label states (1) the name(s) of the active 
ingredient(s); (2) the total amount of the active ingredient(s) 
in the container except in the case of metered-dose preparation 
for inhalation); (3) that the container should be shaken before 
use; (4) the other instructions for use; (5) the date after which 
the preparation is not intended to be used; (6) the conditions 
under which it should be stored; (7) a warning that the 
container is under pressure and that it must not be punctured, 
broken or incinerated even when apparently empty; (8) the 
statement. "Warning. Keep away from children" 

In the case of metered-dose aerosols and pressurized metered 
dose inhalers, the label states in addition ( 1 ) tliefOtal Ttfirber 
of deliveries available from the container; (2) tlie,amoiintof 
active ingredient(s) released each time the valve is actuated. 
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derivatives of methane and ethane, the butanes and pentanes 
and compressed gases such as nitrogen and carbon dioxide. 
Mixtures of propellants are often employed to obtain the 
necessary delivery and spray characteristics of the aerosol. 

Valves. The valve regulates the flow of the active ingredient(s) 
and propellant from the container and determines the spray 
charkteristics of the aerosol. It must be manufactured from 
materials which are inert to the contents of the aerosol. The 
commonly used materials are rubber, plastic, aluminium and 
stainless steel. 

Products for oral or nasal inhalation require metered-dose 
valves which ensure delivery of a uniform quantity of spray 
and an accurate dose of the active ingredient(s), both within 
specified tolerances, with each activation of the valve. 
Metered valves may need priming before use if the aerosol 
packages have not been stored properly or have not been 
used for long periods of time. 

Actuators. The actuator or adaptor which is fitted to the aerosol 
valve stem is a device which on depression or any other 
required movement opens the valve and directs the spray to 
the desired area. The design of the actuator which incorporates 
an orifice of varying size and shape and expansion chamber is 
very important in influencing the physical characteristics of 
the spray or foam, particularly in the case of inhalation 
aerosols, where the active ingredient(s) must be delivered in 
the proper particle size range. A proportion of the active 
ingredient(s) is usually deposited on the inner surface of the 
actuator; the amount available is therefore less than the amount 
released by actuation of the valve. 

Containers. Aerosol containers are made of metal (stainless 
steel, aluminum or tin-plated steel), glass or plastic or a 
combination of these materials. The containers must be so 
designed that they provide the maximum in pressure safety 
and impact resistance. 

Tests 

Pressurised Metered-dose Preparations 

Content of active ingredient delivered per actuation 

Remove the pressurised container from the actuator and remove 
all labels and markings which may be present on the container 
with a suitable solvent. Dry the container, replace in its actuator, 
shake for about 30 seconds and holding it in an inverted 
position actuate the valve by discharging about 5 sprays to 
waste. Remove the pressurised container from its actuator, 
clean the valve stem (internally and externally) and valve 
ferrule by washing with a suitable solvent. Dry the complete 
valve assembly using an air-supply line fitted with an 
appropriate narrow jet to ensure that all solvent is removed 
from the inside of the valve stem. Wash the actuator after the 
initial discharge of 5 sprays to waste, with a suitable solvent 
and allow it to dry. 

For test solution add to the sample vessel a volume of solvent 
or solvent mixture specified in the monograph so that the final 
concentration of the active ingredient in the test solutin 
corresponds to the reference solution. Shake the pressurised 
container for about 30 seconds and place it inverted in the 
vessel. Discharge 10 deliveries below the surface of the solvent 
actuating the valve at intervals of not less than 5 seconds, 
maintaining the pressurised container in the vertical plane 
and discharging the aerosol through the hole in the centre of 
the base plate. With some preparations it may be necessary to 
shake the pressurised container between each actuation of 
the valve; in such cases shaking should be carried out without 
removing the pressurised container from its inverted position 
in the vessel. Remove the pressurised container, wash it with 
the specified solvent and dilute the combined solution and 
washings to the volume specified in the monograph. Determine 
the amount of active ingredient by the method described under 
Assay in the individual monograph This amount of active 
ingredient is referred as metered dose assay for metered dose 
inhalers. 

Uniformity of delivered dose 

The delivered dose is the dose delivered from the inhaler to 
the patient. For some preparations, the dose has been 
established as a metered dose. The metered dose is determined 
by adding the amount deposited on the inhaler device to the 
delivered dose. It may also be determined directly. 

The test is applicable to inhalation preparations containing 
the drug formulation (e.g., solution, suspension, or powder) 
either in reservoirs or in premetered dosage units, and for 
drug formulations packaged in reservoirs or in premetered 
dosage units where these containers are labeled for use with 
a named inhalation device. 

Apparatus 

-Most • .of the - containers usually operate in a valve-down 
position. For those containers that operate in a valve-up 

position, an equivalent test is applied using methods that 
ensure the complete collection of the delivered_dose. 

- 
For all the cases, prepare the inhaler as dii-eeted in to 
instructions to the patient and connect to a dose collection 

apparatus, which must be capable of quantitatively capturing 
,„- the delivered dose (see Fig.1). 

4,ne..apparattEs.  consists of a filter-support base with an open-  
filter-support, such as a stainless steel screen, a sample 

Procedure 
Internal threads 

Apparatus 

A small sample vessel suitable for shaking. The size of the 
vessel is such that when the aerosol is discharged into the 
specified volume of solvent under the conditions described 
in the Method below, the discharge takes place not less than 
25 mm below the surface of the solvent. A stainless steel base 
plate with 3 legs and a central circular indentation with a hole 
about 1.5 mm in diameter is placed in the sample -Vessel. The 
arrangement should prevent particle entrapriterOnd side-of- 
stem leakage during the delivery of the sarmild. 
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collection tube that is clamped or screwed to the filter-support 
base, and a mouthpiece adapter to ensure an airtight seal 
between the sample collection tube and the mouthpiece. Use 
a mouthpiece adapter which ensures that the front face of the 
inhaler mouthpiece fits with the front face or the 2.5 
mm indented shoulder of the sample collection tube, as 
appropriate. The vacuum connector is connected to a system 
comprising a vacuum source and a flow regulator. The source 
should be adjusted to draw air through the complete 
assembly, including the filter and the inhaler to be tested, at 
28.3 litres per minutes (± 5 per cent). Air should be drawn 
continuously through the apparatus to avoid loss of the 
active substance into the atmosphere. The filter-support base 
is designed to accommodate 25 mm diameter filter disks. 

The filter disk and other materials used in the construction of 
the apparatus must be compatible with the active substance 
and solvents that are used to extract the active substance 
from the filter. 

One end of the collection tube is designed to hold the filter 
disk tightly against the filter-support base. When assembled, 
the joints between the components of the apparatus are airtight 
so that when a vacuum is applied to the base of the filter, all of 
the air drawn through the collection tube passes through the 
inhaler. 

Procedure 

Unless otherwise prescribed in the instructions to the patient, 
shake the inhaler for 5 seconds and discharge one delivery to 
waste. Attach the inverted inhaler to the apparatus, depressing 
the valve for a sufficient time to ensure complete discharge. 
Repeat the procedure until the number of deliveries that 
constitute the minimum recommended dose have been 
sampled. Quantitatively collect the contents of the apparatus 
and determine the amount of active substance. 

Repeat the procedure for a further 2 doses. 

Discharge the device to waste, waiting not less than 5 seconds 
between actuations until (n/2) +1 deliveries remain, where n is 
the number of deliveries stated on the label. Collect 4 doses 
using the procedure described above. 

Discharge the device to waste, waiting not less than 5 seconds 
between actuations until 3 doses remain. Collect these 3 doses 
using the procedure described above. 

For preparations containing more than one active substance, 
carry out the test for uniformity of delivered dose for each 
active substance. 

Acceptance criteria 

Unless otherwise justified and authorised, hel preparation 
complies with the test if 9 out of 10 results lie between 75 per 

cent and 125 per cent of the average value and all lie between 
65 per cent and 135 per cent. If 2 or 3 values lie outside the 
limits of 75 per cent to 125 per cent, repeat the test for 2 more 
inhalers. Not more than 3 of the 30 values lie outside the limits 
of 75 per cent to 125 per cent and no value lies outside the 
limits of 65 per cent to 135 per cent. 

Particle size 

NOTE — Carry out the test in a laminar flow cabinet. Filter 
all solvents through an appropriately sized filter before use. 

Assemble a suitable membrane filtration apparatus. Use a filter 
holder fitted with an input chamber designed to prevent any 
loss of material when the actuator mouthpiece of the aerosol 
is inserted and the valve actuated. Before assembly wash all 
parts of the membrane filter holder with water and methanol 
and dry in a stream of nitrogen or allow to dry in a laminar flow 
cabinet. Use a membrane filter with a nominal pore size not 
greater than 5µm and with the filtering surface free from foreign 
particles when examined microscopically using a magnification 
of not less than x40. 

Discharge 50 deliveries from the pressurised container into 
the orifice of the input chamber, actuating the valve at intervals 
of not less than 5 seconds and washing down the particles 
deposited in the input chamber with successive 10-m1 
quantities of light petroleum (40° to Mr, ethanol (95 per 
cent) and water after 20, 40 and 50 actuations of the valve. 
Remove the pressurised container and dry the membrane filter. 
Examine its entire filtering surface microscopically using a 
magnification of not less than x40. Record the number and 
size of all individual particles (not agglomerates) more than 
10 p.m in length measured along the longest axis. The number 
of particles longer than 20 Am does not exceed 50 and no 
particle exceeds 100 pm in length. 

Number of deliveries per container. Take the pressurised 
container used in the test for Particle size and discharge the 
remaining contents to waste, actuating the valve at intervals 
of not less than 5 seconds. Record the number of deliveries 
discharged. The total number of deliveries so discharged in 
the test for Particle size is not less than the number stated on 
the label. 

Leak test. Select 12 pressurised containers at random, and 
record the date and time to the nearest half-hour. Weigh each 
container to the nearest mg, and record the weight, in mg, of 
each as W,. Allow the container to stand in an upright position 
at room temperature for not less than 3 days, and again weigh 
each container, recording the weight, in mg, of each as W2 and 
recording the date and time to the nearest half-hour. Determine 
the time; T, in-hours, during which the containers were under 
test. C*cula. tethe leakage rate, in mg per year, of each container 
fronithe expression 365 x 24/ Tx (W, - W,). 

Empty the contents of each container tested by chilling to 
reduce the internal pressure, removing the valve and pouring. 
Remove any residual contents by rinsing with suitable 
solvents, then rinse with a few portions of methanol. Retain 
as a unit the container, the valve, and all associated parts, and 
heat them at 100° for 5 minutes. Cool, weigh and record the 
weight as W3, and determine the net fill weight (Wr  Wd for 
each container tested. 

The requirements are met if the average leakage rate of the 12 
containers is not more than 3.5 per cent of the net fill weight 
per year and none of the containers leaks more than 5.0 per 
cent of the net fill weight per year. If 1 container leaks more 
than 5.0 per cent per year, and if none of the containers leaks 
more than 7.0 per cent per year, determine the leakage rate of 
an additional 24 containers as directed herein. Not more than 
2 of the 36 containers leak more than 7.0 per cent of the net fill 
weight per year. . Jo' 

Where the net fill weight is less than 15 g the requirements are 
met if the average leakage rate of the 12 containers is not more 
than 525 mg per year and none of the container leaks more 
than 750 mg per year. If 1 container leaks more than 750 mg per 
year but not more than 1.1 g per year, determine the leakage 
rate of an additional 24 containers as directed herein. Not 
more than 2 of the 36 containers leak more than 750 mg per 
year and none of the 36 containers leaks more than 1.1 g per 
year. 

Deposition of the emitted dose 

The deposition of the emitted dose is a measure of the drug 
deposition during inhalation. This test is used to determine 
the fine particle characteristics of the aerosol clouds generated 
by preparations for inhalation and may be expected to correlate 
with the drug dose or that fraction of the drug dose that 
penetrates the lung during inhalation. Individual monographs 
may also define the emitted fractions of the delivered dose in 
more than one particle size range. 

Stage Mensuration. Manufacturers of cascade impaction 
devices provide a definitive calibration for the separation 
characteristics of each impaction stage in terms of the 
relationship between the stage collection efficiency and the 
aerodynamic diameter of particles and droplets passing 
through it as an aerosol. Calibration is a property of the jet 
dimensions, the spatial arrangement of the jet and its collection 
surface, and the airflow rate passing through it. Because jets 
can corrode and wear over time, the critical dimensions of 
each stage, which define that impaction stage's calibration, 
must be measured on a regular basis. This process, known as 
stage mensuration, replaces the need for repetitive calibration 
(using standard aerosols) and ensures that only devices that 
conform to specifications are used for testing inhaler output. . 

The process involves the measurement and adjnsitnent ofthe 
critical dimensions of the instrument. 

Re-entrainment (for apparatus M. To ensure efficient particle 
capture, coat each plate with glycerol, silicone oil or similar 
high viscosity liquid, typically deposited from a volatile 
solvent. Plate coating must be part of method validation 
and may be omitted where justified and authorised. 

Mass balance. The total mass of the active substance is not 
less than 75 per cent and not more than 125 per cent of the 
average delivered dose determined during testing for 
uniformity of delivered dose. This is not a test of the inhaler 
but it serves to ensure that the results are valid. 

Unless otherwise specified, one of the following apparatus 
and test procedures is used. 

Apparatus A. Glass impinger 

The apparatus is shown in Fig. 2 and the dimensions are given 
in Table 1. 

Procedure 

Place the actuator adapter in position at the end of the throat 
so that the mouthpiece end of the actuator, when inserted to a 
depth of about 10 mm, lines up along the horizontal axis of the 
throat and the open end of the actuator, which accepts 
the pressurised container, is uppermost and in the same vertical 
plane as the rest of the apparatus. 

Introduce 7 ml and 30 ml of a suitable solvent into the upper 
and lower impingement chambers, respectively. 

Connect all the component parts. Ensure that the assembly is 
vertical and adequately supported and that the lower jet-spacer 
peg of the lower jet assembly just touches the bottom of the 
lower impingement chamber. Connect a suitable pump to the 
outlet of the apparatus. Adjust the air flow through the 
apparatus, as measured at the inlet to the throat, to 60 ± 5 litres 
per minute. 

Prime the metering valve by shaking for 5 seconds and 
discharging once to waste; after not less than 5 seconds, shake 
and discharge again to waste. Repeat for further 3 times. 

Shake for about 5 seconds, switch on the pump to the 
apparatus and locate the mouthpiece end of the actuator in 
the adapter, discharge once immediately. Remove 
the assembled inhaler from the adapter, shake for not less 
than 5 seconds, relocate the mouthpiece end of the actuator 
in the adapter and discharge again. Repeat the discharge 
sequence. The number of discharges should be minimised 
and typically would not be greater than 10. After the final 
discharge wait for not less than 5 seconds and then switch off 
the pump. Dismantle the apparatus. 

WashAhe inner surface of the inlet tube to the lower 
impingement chamber and its outer surface that projects into 
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Dimensions in millimeters (tolerances ± 1 mm, unless otherwise specified) 

Fig. 2: Apparatus A. Glass impinge!' 
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the chamber with a suitable solvent, collecting -the washings r  activesubstatte0 collected in the lower impingement chamber 
in the lower impingement chamber. Determine the-eontenr. of Per di$ehargt - and express the results as a percentage of the 
active substance in this solution. Calculate -  the amount of dose stated on the label. 
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Apparatus B. Andersen Cascade impactor 

The Andersen 1 ACFM non-viable cascade impactor consists 
of 8 stages together with a final filter. Material of construction 
may be aluminium, stainless steel or other suitable material. 
The stages are clamped together and sealed with 0-rings. 
Critical dimensions applied by the manufacturer of apparatus 
B are provided in Table 2. In use, some occlusion and wear of 
holes will occur. In-use mensuration tolerances need to be 
justified. In the configuration used for pressurised inhalers 
(Fig. 3) the entry cone of the impactor is connected to an 
induction port (see Fig. 4). A suitable mouthpiece adapter is 
used to provide an airtight seal between the inhaler and Ilfe 
induction port. The front face of the inhaler mouthpiece -must 
be flush with the front face of the induction port. 

Table 2 - Critical dimensions for Apparatus B 

Description Number Dimension (mm) 

Stage 0 nozzle diameter 96 2.55 ± 0.025 

Stage 1 nozzle diameter 96 1.89 ± 0.025 

Stage 2 nozzle diameter 400 0.914±0.0127 

Stage 3 nozzle diameter 400 0.711 ± 0.0127 

Stage 4 nozzle diameter 400 0.533 ±0.0127 

Stage 5 nozzle diameter 400 0.343 ± 0.0127 

Stage 6 nozzle diameter 400 0.254±0.0127 

Stave-7-n9zzle diameter 201 0.254±0.0127 

In the configuration for powder inhalers, a pre-separator is 
placed above the top stage to collect large masses of non- 

Code 
	

Item 
	

Description Dimensions 

50 ml 

29/32 

24/29 

24/29 
24/29 

14 

17 

100 ml 
24/29 
24/29 

14/23 

13 

8 

28/13 
28/11 
28/11 

28 

5 

See Figurel 

10 

2 
2 

250 ml 

24/29 

  

A 	Mouthpiece adaptor 
	

Moulded rubber adapter for actuator mouthpiece. 

B. Throat 
	

Modified round-bottomed flask: 
ground-glass inlet socket 
ground-glass outlet cone 

C. Neck 
	

Modified glass adapter: 
ground-glass inlet socket 
ground-glass outlet cone 
Lower outlet section of precision-bore glass tubing: 
bore diameter 
Selected bore light-wall glass tubing: 

external diameter 

D. Upper impingement chamber 	Modified round-bottomed flask 
ground-glass inlet socket 
ground-glass outlet cone 

I 	Coupling tube 	 Medium-wall glass tubing: 
ground-glass cone 
Bent section and upper vertical section: 
external diameter 
Lower vertical section: 
external diameter 

F. 	Screw thread, side-arm adaptor Plastic screw cap 
Silicone rubber ring 
PTFE washer 
Glass screw thread: 
thread size 
Side-arm outlet to vacuum pump: 
minimum bore diameter 

G 	Lower jet assembly 	 Modified polypropylene filter holder 
connected to lower vertical section of 
coupling tube by PTFE tubing 

Acetal circular disc with the centres of four jets 
arranged on a projected circle of diameter 5.3 mm 
with an integral jet spacer peg: 

peg diameter 
peg protrusion 

H. 	Lower impingement chamber 	Conical flask 

ground-glass inlet socket 
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10° ± 1 ° 

Do not break edge 

Drill, counter-bore and tap 
for an M-4 cap screw. 
Note: use minimum clearance 
for screw in the lower part to aid 
in precise alignment. 

45 degree 
chamfer 6. 

1.5 

31 .75 +0 ' 5  
-00 

L 

254 
38 

Co) 
0 

0 

H. 

0 

19.0 

97 	 31 8 
79 	-138 

"ille it'll< " 

Joint must be leak tight 

M-4 socket ,7 
 head cap screw 

Isometric view of induction port 
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respirable powder. It is connected to the induction port as 
shown in Fig. 5. To accommodate high flow rates through 
the impactor, the outlet nipple, used to connect the impactor 
to the vacuum system is enlarged to have an internal diameter 
of greater than or equal to 8 mm. 

Procedure 

Assemble the Andersen impactor with a suitable filter in place. 
Ensure that the system is airtight. In that respect, follow the 
manufacturer's instructions. Place a suitable mouthpiece 
adapter in position at the end of the induction port so that the 
mouthpiece end of the actuator, when inserted, lines up along 
the horizontal axis of the induction port and the inhaler unit is 
positioned in the same orientation as the intended use. Connect 
a suitable pump to the outlet of the apparatus and adjust 
the air flow through the apparatus, as measured at the inlet to 

IP 2018 

the induction port, to 28.3 litres per minute (± 5 per cent). 
Switch off the pump. 

Unless otherwise prescribed in the patient instructions, shake 
the inhaler for 5 seconds and discharge one delivery to waste. 
Switch on the pump to the apparatus, locate the mouthpiece 
end of the actuator in the adapter and discharge the inverted 
inhaler into the apparatus, depressing the valve for a sufficient 
time to ensure complete discharge. Wait for 5 seconds before 
removing the assembled inhaler from the adapter. Repeat the 
procedure. The number of discharges should be minimised 
and typically would not be greater than 10. The number of 
discharges is sufficient to ensure an accurate and precise 
determination of the fine particle dose. After the final 
discharge, wait for 5 seconds and then switch off the pump. 

Dismantle the apparatus. Carefully remove the filter and extract 
the active substance into an aliquot of the solvent. Remove 

Note: 

I. 	Material may be aluminium, stainless steel or other suitable material. 

2. Machine from 38 mm bar stock. 

3. Bore 19 mm hole through bar. 

4. Cut tube to exact 45° as shown. 

5. The inner bores and tapers should be smooth — surface roughness Ra approx. 0.4 p.m. 

(,. 	Mill joining cads of stock to provide a liquid tight leak-free seal. 

7. 	Set up a holding fixture for aligning the inner 19 mm bore and for drilling and tapping M4 x 0.7 threads. There must 
be virtually no mismatch of the inner bores in the miter joint. 

1)imetzfions in,irtilitmetfers unless otherwise stated 
- - 

Fig. 
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the induction port and mouthpiece adapter from the apparatus 
and extract the active substance into an aliquot of the solvent. 
Extract the active substance from the inner walls and the 
collection plate of each of the stages of the apparatus into 
aliquots of solvent. 

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent. 

Calculate the fine particle dose as described below. 

44 
38 . 3+0.2 ! 

-0 —41 
19 
15 
14.4 	j 
13 
8 

Top view 

Calculations 

From the analysis of the solutions, calculate the mass of active 
substance deposited on each stage per discharge and the 
mass of active substance per discharge deposited in the 
induction port, mouthpiece adapter and when used, the pre-
separator. 

Starting at the final collection site (filter or MOC), derive a 
table of cumulative mass versus cut-off diameter of the 
respective stage (see Table 3). Calculate by interpolation 

Cross-section 
R12.7 

R15 

- R15.871.)05 
R 14.4 
Groove for 0-ring 

R44 

the mass of the active substance less than 5 ptm. This is the 
Fine Particle Dose (FPD). 

If necessary, and where appropriate (e.g., where there is a log-
normal distribution), plot the cumulative fraction of active 
substance versus cut-off diameter (see Table 4) on log 
probability paper, and use this plot to determine values for 
the Mass Median Aerodynamic Diameter (MMAD) and 
Geometric Standard Deviation (GSD) as appropriate. 
Appropriate computational methods may also be used. 

Powders for inhalation 

Powders for inhalation are presented as single-dose powders 
or multidose powders. To facilitate their use, active substances 
may be combined with a suitable carrier. They are generally 
administered by powder inhalers. For pre-metered inhalers, 
the inhaler is loaded with powders pre-dispensed in capsules 
or other suitable pharmaceutical forms. For inhalers using a 
powder reservoir, the dose is created by a metering mechanism 
within the inhaler. 

They are intended either for inhalation for local action in the 
lungs or for systemic absorption through the alveoli or for 
topical application to the skin or various body orifices. 
Inhalation aerosols are metered dose preparations which 
provide controlled amounts of the active ingredient(s). 

Tests 

Uniformity of delivered dose 

Procedure 

that the dimensions of the tube and the filter can accommodate 
the measured flow rate. A suitable tube is defined in Table 4. 
Connect the tube to a flow system according to the 
scheme specified in Fig. 6 and Table 4. 

Unless otherwise stated, determine the test flow rate and 
duration using the dose collection tube, the associated flow 
system, a suitable differential pressure meter and a suitable 
volumetric flowmeter, calibrated for the flow leaving the 
meter, according to the following procedure. 

Prepare the inhaler for use and connect it to the inlet of the 
apparatus using a mouthpiece adapter to ensure an airtight 
seal. Use a mouthpiece adapter which ensures that the front 
face of the inhaler mouthpiece fits with the front face of 
the sample collection tube. Connect one port of a differential 
pressure meter to the pressure reading point, Pl, in Figure 6 
and let the other be open to the atmosphere. Switch on the 
pump, open the 2-way solenoid valve and adjust the 
flow control valve until the pressure drop across the inhaler is 
4.0 kPa (40.8 cm H2O) as indicated by the differential pressure 
meter. Remove the inhaler from the mouthpiece adapter and 
without touching the flow control valve, connect a flowmeter 
to the inlet of the sampling apparatus. Use a flowmeter 
calibrated for the volumetric flow leaving the meter, or calculate 
the volumetric flow leaving the meter (Q out) using the ideal 
gas law. For a meter calibrated for the entering volumetric flow 
(Q,,,), use the following expression: 

Qin x  PO  
Q„., = 

Po x AP 

R6.70±0.03 

Do not break edge 

45° ± 3 ° 

107 
106 

 	102 
NN- 100 

94 

+0.2 
_0 R8 	 R38.3  

L.- R6.70 ± 0.03 

Material: aluminium, stainless steel 
or other suitable material. 

Prepare the inhaler as directed in the instructions to the patient. 
The dose collection apparatus must be capable of 
quantitatively capturing the delivered dose. A dose collection 
apparatus similar to that described for the evaluation 
of pressurised metered-dose inhalers may be used provided 

= Atmospheric pressure. 

AP= Pressure drop over the meter. 

If the flow rate is above 100 litres per minutes adjust the flow 
control valve to obtain a flow rate of 100 litres per minute 

Table 3 — Calculations for apparatus D when used at a flow rate of 28.3 litres/minute 

Cut-offdiaineter 	Mass of active substance 
	

Cumulative mass of 
	

Cumulative fraction of 
Except where noted, all edges to be broken 	 deposited per discharge 	 active substance 	active substance 
and burrs removed. 	 (i m) 

	
deposited per discharge 
	

(per cent) 

Surface to be clean machine - tooled finish. 

Interior bore surface roughness Ra 
approx. 0.4 pm. 

0-ring: nominal dimensions: ID 29 mm, 
OD 32 mm, width 1.8 mm. 

Do not break edge 

(Diniension,y are inTiitillime1 ers 	othenllve viatech 

Fig. 5: Connection of the induction porno the preseparator of the Andersen cascade impactor 
• 
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22 
14 

_ 0 

d7  = 0.4 

d6 = 0.7 

d5  = 1.1 

d4 =2.1 

d3  = 3.3 

d2  = 4.7 

d 1 = 5.8 

do  = 9.0 

mass from stage 8, m 8 

 mass from stage 7, m7 

 mass from stage 6, m6 

 mass from stage 5, m5 
 mass from stage 4, m4 

mass from stage 3, m 3 

 mass from stage 2,ok-- 

mass from stage I, M T  
. 

mass from stage 0ino  

= 1118 

C6 = + 1112 

C5 = C6 ± 

C4 = C5 ± 1115 

C3 = C4 ± rn4 

C2 = C3 + I113 

Cr= C2+ 131) 

C1 '4'1111 

C = Co + Mo 

f7 = (c7/c) x 100 

f6  = (c6/c) x 100 

fs  = (c 5/c) x 100 

f4= (e4/c) x 100 
= (c3/c) x 100 

f2 = (c 2k) x 100 
f, = (c ,/c) x 100 

fo = (c (,/c) x 100 
100 

1 .1'02 1 .143 



Capable of quantitatively capturing the delivered dose, e.g. dose collection 
tube similar to that described in Figure A with dimensions of 34.85 mm ID 
x 12 cm length (e.g. product number XX40 047 00, Millipore Corporation, 
Bedford, MA 01732 with modified exit tube, ID > 8 mm, fitted with Gelman 
product number 61631), or equivalent. 

47 mm filter, e.g. A/E glass fibre filter (Gelman Sciences, Ann Arbor, MI 
48106), or equivalent. 

ID > 8 mm, e.g. short metal coupling, with low-diameter branch to P3 

A length of suitable tubing having an ID > 8 mm and am internal volume of 
25 ± 5 ml 

A 2-way, 2-port solenoid valve having a minimum airflow resistance orifice 
with ID > 8 mm and an opening time < 100 ms (e.g. type 256-A08, Burkert 
GmbH, D-74653 Ingelfingen), or equivalent. 

Pump must be capable of drawing the required flow rate through the 
assembled apparatus with the powder inhaler in the mouthpiece adapter 
(e.g. product type 1 023, 1423 or 2565, GAST Manufacturing Inc., Benton 
Harbor, MI 49022), or equivalent. Connect the pump to the 2-way solenoid 
valve using short and/or wide (> 10 mm ID) vacuum tubing and connectors 
to minimize pump capacity requirements. 

Timer capable of driving the 2-way solenoid valve for the required time 
period (e.g. type G814, RS Components International, Corby, N N17 9 RS, 
UK), or equivalent. 

2.2 mm ID, 3.1 mm OD, flush with internal surface of the sample collection 
tube, centred and burr-free, 59 mm from its inlet. The pressure tap P1 must 
never be open to the atmosphere. 

Differential pressure to atmosphere (P1) or absolute pressure (P2 and P3) 

Adjustable regulating valve with maximum Cv >1, (e.g. type 8FV12LNSS, 
Parker Hannifin plc., Barnstaple, EX3 1 1 NP, UK), or equivalent. 

A 	Sample collection tube 

B Filter 

C 	Connector 

D Vacuum tubing 

E 2-way solenoid valve 

Vacuum pump 

G Timer 

P1 	Pressure tap 

PI 	Pressure measurements 

P2 

P3 

H Flow control valve 
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Fig. 6: Apparatus for measuring the u n iformity of delivered dose for powders for inhalation 
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Table 4 — Specifications of the apparatus shown in Fig. 6 
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Table 5 — Component specification for set-up in Fig. 7 
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Code Item 	 Description 	 Code Item 
	

Description 

(± 5 per cent). Note the volumetric airflow rate exiting the 
meter and define this as the test flow rate, Quo in litres per 
minute. Define the test flow duration, T, in seconds so that a 
volume of 4 litres of air is drawn from the mouthpiece of the 
inhaler at the test flow rate, Qout. 

Ensure that critical flow occurs in the flow control valve by 
the following procedure; with the inhaler in place and the test 
flow rate Qout, measure the absolute pressure on both sides 
of the control valve (pressure reading points P2 and P3 in 
Figure 6). A ratio P3/P2 of less than or equal to 0.5 indicates 
critical flow. Switch to a more powerful pump and re-measure 
the test flow rate if critical flow is not indicated. 

Predispensed systems: Prepare the inhaler as directed in the 
instructions to the patient and connect it to the apparatus 
using an adapter which ensures a good seal. Draw air through 
the inhaler using the predetermined conditions. Repeat 
the procedure until the number of deliveries which constitute 
the minimum recommended dose have been sampled. 
Quantitatively collect the contents of the apparatus 
and determine the amount of active substance. 

Repeat the procedure for a further 9 doses. 

Reservoir systems: Prepare the inhaler as directed in the 
instructions to the patient and connect it to the apparatus 

using an adapter which ensures a good seal. Draw air through 
the inhaler under the predetermined conditions. Repeat the 
procedure until the number of deliveries which constitute the 
minimum recommended dose have been sampled. 
Quantitatively collect the contents of the apparatus and 
determine the amount of active substance. 

Repeat the procedure for a further 2 doses. 

Discharge the device to waste until (n/2)+1 deliveries remain, 
where n is the number of deliveries stated on the label. If 
necessary, store the inhaler to discharge electrostatic charges. 
Collect 4 doses using the procedure described above. 

Discharge the device to waste until 3 doses remain. If 
necessary, store the inhaler to discharge electrostatic charges. 
Collect 3 doses using the procedure described above. 

For preparations containing more than one active substance, 
carry out the test for uniformity of delivered dose for each 
active substance. 

Acceptance criteria 

The preparation complies with the test if 9 out of 10 results lie 
. between 75 percent and 125 per cent of the average value and 
all lie between 65 per cent and 135 per cent. If 2 or 3 values lie 
outside the limits of 75 per cent to 125 per cent, repeat the test 

A. Connector 
	

ID > 8 mm, e.g., short metal coupling with low-diameter branch to P3. 

B. Vacuum tubing 
	

A length of suitable tubing having an ID > 8 mm and an internal volume 
of25 ± 5 ml. 

C. 2-way solenoid valve 
	

A 2-way, 2-port solenoid valve having a minimum airflow resistance 
orifice with ID > 8 mm and an opening time < 100 ms. (e.g. type 256 -
A08), Burkert GmbH, D-74653 Ingelfingen), or equivalent. 

D. Vacuum pump 
	 Pump must be capable of drawing the required flow rate through the 

assembled apparatus with the powder inhaler in the mouthpiece adapter 
(e.g. product type 1023, 1423 or 2565, Gast Manufacturing Inc., Benton 
Harbor, MI 49022), or equivalent. Connect the pump to the 2-way 
solenoid valve using short and / or wide (ID > 10 mm) vacuum tubing 
and connectors to minimize pump capacity requirements. 

G 
	

Timer 
	

Timer capable to drive the 2-way solenoid valve for the required duration 
(e.g. type G814, RS components International, Corby, NN 17 9RS, UK), 
or equivalent. 

P2 
	

Pressure measurements 
	

Determine under steady-state flow condition with an absolute pressure 
transducer. 

P3 

F 
	

Flow control valve 	 Adjustable regulating valve with maximum C,> 1, (e.g. type 8FV12LNSS, 
Parker Hannifin plc., Barnstaple, EX311 NP, UK), or equivalent. 

1'104 
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for 2 more inhalers. Not more than 3 of the 30 values lie outside 
the limits of 75 per cent to 125 per cent and no value lies 
outside the limits of 65 per cent to 135 per cent. 

In justified and authorised cases, these ranges may be 
extended but no value should be greater than 150 per cent or 
less than 50 per cent of the average value. 

Deposition of emitted dose and fine particle dose 

Apparatus.Use the apparatus described under Pressurised 
metered-dose Preparations. 

Procedure 

The aerodynamic cut-off diameters of the individual stages of 
this apparatus are currently not well-established at flow rates 
other than 28.3 litres per minute. Users must justify and validate 
the use of the impactor in the chosen conditions, when flow 
rates different from 28.3 litres per minute are selected. 

Assemble the Andersen impactor with the pre-separator and 
a suitable filter in place and ensure that the system is airtight. 
Depending on the product characteristics, the pre-separator 
may be omitted, where justified and authorised. Stages 6 and 
7 may also be omitted at high flow rates, if justified. The pre-
separator may be coated in the same way as the plates or may 
contain 10 ml of a suitable solvent. Connect the apparatus to 
a flow system according to the scheme specified in Figure 7 
and Table 5. 

Unless otherwise defined, conduct the test at the flow rate, 
Qom, used in the test for uniformity of delivered dose drawing 
4 litres of air from the mouthpiece of the inhaler and through 
the apparatus. 

Connect a flowmeter to the induction port. Use a flowmeter 
calibrated for the volumetric flow leaving the meter, or calculate 
the volumetric flow leaving the meter (Q c,„,) using the ideal gas 
law. For a meter calibrated for the entering volumetric flow 
(Qin), use the following expression: 

Q in  X PO  
Q  Old  = 

PO  x  6 P 

130  = atmospheric pressure, 

AP = pressure drop over the meter. 

Adjust the flow control valve to achieve steady flow through 
the system at the required rate, Q ‘,„, (± 5 per cent). Switch off 
the pump. Ensure that critical flow occurs in the flow control 
valve by the following procedure. 

With the inhaler in place and the test flow rate established, 
measure the absolute pressure on both sides of the control 
valve (pressure reading points P2 and P3 in Figure 7). A ratio 
P3/P2 of less than or equal to 0.5 indicates critical flow. Switch 
to a more powerful pump and re-measure the test flow rate if 
critical flow is not indicated. 

Prepare the powder inhaler for use according to the patient 
instructions. With the pump running and the 2-way solenoid 
valve closed, locate the mouthpiece of the inhaler in the 
mouthpiece adapter. Discharge the powder into the apparatus 
by opening the valve for the required time, T (± 5 per cent). 
Repeat the discharge sequence. The number of discharges 
should be minimised and typically would not be greater than 
10. The number of discharges is sufficient to ensure an accurate 
and precise determination of fine particle dose. 

Dismantle the apparatus. Carefully remove the filter and extract 
the active substance into an aliquot of the solvent. Remove 
the pre-separator, induction port and mouthpiece adapter from 
the apparatus and extract the active substance into an aliquot 
of the solvent. Extract the active substance from the inner 
walls and the collection plate of each of the stages of the 
apparatus into aliquots of solvent. 

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent. 

Calculate the fine particle dose as given under Calculations 
for Pressurised Metered-dose Preparations. 

Number of deliveries per container.  Discharge doses from 
the inhaler until empty, at the predetermined flow rate. Record 
the deliveries discharged. The total number of doses delivered 
is not less than the number stated on t4trlabel. 

Microbial contamination  (2.2.9). Total viable aerobic bacterial 
count. Not more than 100 cfu per g of the powder. 

E. coli. Absent in 1 g of the powder. 

Staphylococcus aureus. Absent in lg of the powder. 

Pseudomonas aeruginosa.  Absent in I g of the powder. 

Insulin Preparations 

Introduction 

Insulin preparations are sterile preparations of human Insulin, 
bovine insulin, porcine insulin, Insulin lispro, Insulin lispro 
injection or Biphasic insulin lispro injection intended for 
subcutaneous injection into the human or animal body. They 
are either solutions or suspensions or they arc prepared by 
combining solutions and suspensions. They contain not less 
than 90.0 per cent and not more than the equivalent of 1 10.0 
per cent of the amount of insulin stated on the label. 

Production 

Insulin preparations are made by methods that are designed 
to ensure their sterility, to avoid the introduction of foreign 
contaminants, bacterial endotoxins and the growth of micro-
organisms. The methods used should confer suitable 
properties with respect to the onset and duration of therapeutic 
action. 

The use of excipients in the injections may be necessary, for 
example to make the preparation isotonic with respect to blood, 
to adjust the pH to the appropriate value, to prevent 
deterioration of the active substances or to provide adequate 
antimicrobial properties. Where appropriate ., suitable 
substances may be added and suitable procedares carried 
out to confer the appropriate physical form- on the insulin- 

containing component or components. Irrespective of the 
purpose for which additives are used, they should not to 
adversely affect the intended therapeutic action of the 
preparation or, at the concentration used, cause toxicity or 
undue local irritation. 

In the course of production the strength of the insulin-
containing component or components should be determined, 
where necessary, by adjustment so that the final preparation 
contains the required number of Units of insulin per ml. 

Initial sterilisation of the insulin-containing component or 
components is done by filtration and subsequent procedures 
are carried out aseptically using materials that have been 
sterilised by suitable methods. 

The final preparation is distributed aseptically into sterile glass 
or plastic containers or pre-filled syringes that are closed so 
as to exclude microbial contamination. 

Tests 

Insulin in the supernatant — For preparations that are 
suspens ions 

Not more than 2.5 per cent of the total insulin content, unless 
otherwise stated, determined in the following manner. 

Centrifuge 10 ml of the suspension for 10 minutes and carefully 
separate the supernatant liquid from the residue. Determine 
the insulin content of the supernatant liquid (2.3.46) and 
calculate as a percentage of the total insulin content 
determined as described under Assay in the individual 
monograph. 

Impurities with molecular masses greater than that of insulin 

Determine by size-exclusion chromatography (2.4.16). 

Test solution. Add 4 ul of 6 M hydrochloric acid per millilitre 
of the preparation under examination, whether a suspension 
or a solution, to obtain a clear acid insulin solution. When 
sampling a suspension, agitate the material prior to sampling 
in order to obtain a homogeneous sample. If a suspension 
does not turn clear within 5 minutes of the initial addition of 
hydrochloric acid, add small aliquots of acid (less than 4µl per 
millilitre) until a solution is obtained. Preparations with 
concentrations higher than 100 Units per ml need to be diluted 
with 0.01 M hydrochloric acid to avoid overloading the 
column with insulin monomer. 

Resolution solution. Use a solution of insulin (approximately 
4 mg per ml), containing more than 0.4 per cent of high molecular 
mass proteins. An injectable insulin preparation, whether a 
solution or a suspension, that has been clarified with a 
sufficient amount of 6 M hydrochloric acid,  containing the 
indie.1ed pereetitage of high molecular mass proteins, or a 
solution pre-pared from insulin, dissolved in 0.01 M 
hydrochloric acid, may be used. Insulin containing the 
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INSULIN PREPARATIONS 

indicated percentage of high molecular mass proteins may be 
prepared by allowing insulin powder to stand at room 
temperature for about ten days. 

Maintain the solutions at 2° to 10° and use within 30 hours 
(soluble insulin injection) or 7 days (other insulin preparations). 
If an automatic injector is used, maintain the temperature at 2° 
to 10°. 

Chromatographic system 
– a stainless steel column 30 cm x 7.5 mm packed with 

hydrophilic silica gel (5 i.tm to 10 gm), of a grade suitable 
for the separation of insulin monomer from dimers and 
polymers, 

– mobile phase: a filtered and degassed mixture of 15 
volumes of glacial acetic acid, 20 volumes of 
acetonitrile and 65 volumes of a 1.0 g/1 solution of 
arginine, 

– flow rate: 0.5 ml per minute, 
spectrophotometer set at 276 nm, 

– injection volume: 100 gl. 

Before using a new column for chromatographic analysis, 
equilibrate by repeated injections of an insulin solution 
containing high molecular mass proteins. This can be done 
by at least three injections of the resolution solution. The 
column is equilibrated when repeatable results are obtained 
from two subsequent injections. If protamine-containing 
samples are to be analysed, the equilibration of the column is 
performed using a solution containing protamine. 

Inject the resolution solution. When the chromatograms are 
recorded under the prescribed conditions, the retention times 
are: polymeric insulin complexes or covalent insulin-protamine 
complex, about 13 to 17 minutes, covalent insulin dimmer, about 
17.5 minutes, insulin monomer, about 20 minutes, salts, about 
22 min. If the sample solution contains preservatives, for 
example methyl paraben, in-cresol or phenol, these compounds 
elute later. The test is not valid unless the resolution, defined 
by the ratio of the height of the dimer peak to the height above 
the baseline of the valley separating the monomer and dimer 
peaks, is at least 2.0. 

Inject the test solution. Record the chromatogram for 
approximately 35 min. In the chromatogram obtained, the sum 
of the areas of any peak with a retention time less than that of 
the insulin peak is not greater than 3.0 per cent (protamine-
containing preparations) or 2.0 per cent (non-protamine 
containing preparations) of the total area of the peaks. Ignore 
any peak with a retention time greater than that of the insulin 
peak. 

Related proteins 

Determine by liquid chromatography (2.4.14)- as described 
under Assay of Insulins (2.3.46), following ,the. elution 
conditions as described in the Table: 
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Table 

Time 

(min) 

Mobile 	Mobile 
phase (a) 	phase  (b) 

(per  cent  v/v) (per cent v/v) 

Comment 

0-30 

30-44 

44-50 

42 

42 -->I1 

11 

58 

58 —> 89 

89 

isocratic 

linear gradient 

isocratic 

Maintain the solutions at 2° to 10° and use within 24 hours. 
Perform a system suitability check (resolution, linearity) as 
described under Assay of Insulins (2.3.46). If necessary, the 
relative proportions of the mobile phases may be adjusted to 
ensure complete elution of A21 desamido porcine insulin 
before commencement of the gradient. The profile of the 
gradient may also be adjusted to ensure complete elution of 
all insulin related impurities. 

Inject 20 gl of the test solution and 20 gl of either reference 
solution (a), for insulin preparations containing 100 I U/ml, or 
reference solution (b), for insulin preparations containing 
40 IU/ml. If necessary, adjust the injection volume to a volume 
between 10 gl and 20 gl in accordance with the results obtained 
in the test for linearity as described under Assay. Record the 
chromatograms for approximately 50 min. If necessary, make 
further adjustments to the mobile phase in order to ensure 
that the antimicrobial preservatives present in the test solution 
are well separated from the insulin and show a shorter retention 
time. A small reduction in the concentration of acetonitrile 
increases the retention time of the insulin peaks relatively 
more than those of the preservatives. In the chromatogram 
obtained with either reference solution (a), or reference solution 
(b), as appropriate, A21 desamido insulin appears as a small 
peak after the principal peak and has a retention time of about 
1.3 relative to the principal peak, due to insulin. In the 
chromatogram obtained with the test solution the area of the 
peak due to A21 desamido insulin is not greater than 5.0 per 
cent of the total area of the peaks; the sum of the areas of any 
other peaks, apart from those due to insulin and A21 desamido 
insulin is not greater than 6.0 per cent of the total area of the 
peaks. Disregard the peaks due to the preservatives and 
protamine (early eluting peaks). 

Total zinc. Not more than the amount stated in the individual 
monograph, determined by either of the following methods. 

A. To an accurately measured volume of the gently shaken 
injection containing 200 Units add 10 ml of alkaline borate 
btrfier pH 9.0, 0.3 ml ofzincon solution  and sufficient water  to 
produce 50 ml. Allow to stand for 1 hour and measure the 
absorbance of the resulting solution at about 620 nm, using 
as-Or-  blank a 'solution prepared by treating 5 ml of  water 
instead ofthe substance under examination in a similar manner. 
calculate the content of zinc from the absorbance obtained 

IP 2018 

by repeating the procedure using a suitable aliquot of a mixture 
of 4 volumes ofzinc  sulphate solution and 6 volumes of water. 

B. Determine by atomic absorption spectrometry  (2.4.2). 

Test solution. Shake the preparation gently and dilute a volume 
containing 200 Units of insulin to 25.0 ml with 0.01 M 
hydrochloric acid. Dilute  if necessary to a suitable 
concentration of zinc (for example 0.4 gg to 1.6 gg of Zn per 
millilitre) with 0.01 M hydrochloric acid. 

Reference solutions.  Use solutions containing 0.40 gg, 
0.80 gg, 1.00 µg,1.20 gg and 1.60 lig of Zn per millilitre, freshly 
prepared by diluting zinc solution AAS mg/m1 Zn) with 
0.01 M hydrochloric acid. 

Measure the absorbance at 213.9 nm using a zinc hollow-
cathode lamp as source of radiation and an air-acetylene flame. 
of suitable composition (for example 11 litres of air and 2 litres 
of acetylene per minute). 

Bacterial endotoxins  (2.2.3). Less than 80 Endotoxin Units 
per 100 Units of insulin. 

Sterility.  Comply with the test for sterility (2.2.11). 

Using following modifications in Biphasic Isophane Insulin 
Injection and Isophane Insulin Injection. 

Add freshly prepared 1 per cent w/v solution of ascorbic acid 
in  Fluid A  given in sterility (2.2.11) to get clear solution of 
suspension. 

Assay.  Determine as described' under Assay of Insulins 
((2.3.46). 

Storage. Unless otherwise prescribed, store in sterile, airtight, 
tamper-proof containers, protected from light, at a temperature 
of 2° to 8°. Insulin preparations should not to be frozen. 

Labelling. The label states (a) the potency in Units per 
millilitre; (2) the concentration in terms of the number of 
milligrams of insulin per ml (for preparations containing both 
bovine insulin and porcine insulin the concentration is stated 
as the combined amount of both insulins); (3) where applicable, 
that the substance is produced by enzymatic modification of 
porcine insulin; (4) where applicable, that the substance is 
produced by recombinant DNA technology; (5) where 
applicable, the animal species of origin; (6) the preparation 
must not be frozen; (7) where applicable, that the preparation 
must be re-suspended before use. 

Liposomal Preparations 

Liposomal Injectable  Preparations 

Introduction 

Liposomal Preparations are sterile dispersions for injections _ 

or infusions made up of phospholipids with or without 

LIPOSOMAL PREPARATIONS 

cholesterol dispersed in aqueous vehicle. It may contain 
antioxidants, stabilizers and buffers. They are translucent to 
opalescent in appearance and may contain the active 
compound encapsulated in the vesicle or intercalated between 
the lipid bilayer. Their method of preparation may involve 
formation of the lipid film for hydration, hydration with 
agitation, and sizing of vesicles using different techniques 
like sonication, homogenization or extrusion. 

Liposomal Preparations should not show any evidence of 
separation and show uniform appearance after shaking. 

Tests 

Particulate matter. Complies with the test stated under 
Parenteral Preparations (Injections). 

Uniformity of content. Complies with the test stated under 
Parenteral Preparations (Injections). 

Extractable volume. Complies with the test stated under 
Parenteral Preparations (Injections). 

Sterility. Complies with the  test  stated under Parenteral 
Preparations (Injections). 

Pyrogens. Complies with the test stated under Parenteral 
Preparations (Injections). 

Vesicle size. Complies with the requirement of the test stated 
under individual monograph. Determine by Dynamic light 
scattering or Photon correlation spectroscopy or Laser 
diffraction. 

Lamellarity. Lamellarity of the Liposomal Preparations should 
be defined. Lamellarity is determined by Freeze fracture 
microscopy or Transmission electron microscopy. 

Powders for Liposomal Injection 

Definition 

Powders for Liposomal Injection are solid, sterile substances 
distributed in their final containers and which, when shaken 
with the prescribed volume of a prescribed sterile liquid rapidly 
form translucent to opalescent dispersion and practically 
particle-free uniform dispersions. 

Freeze-dried Liposomal Products for parenteral use are 
considered as Powders for Liposomal Injection or infusion. 

NOTE- -After reconstitution of Powders for Liposomal 
injection, the reconstituted dispersion should comply livith 
the monograph for Liposomal Preparations. 

The  label states the instructions for the preparation 
ofLiposotnal  Injections and Infusions. 
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Nasal Preparations 

Nasal Preparations are liquid, semi-solid or solid preparations 
containing one or more medicaments and are intended for 
administration to the nostrils for local or systemic effects. 
They should as far as possible be non-irritating and should 
not affect the functions of the nasal mucosa and its cilia. They 
are supplied in single dose or multiple dose containers of 
glass VD or plastic with, if necessary, a suitable device for 
administration. They may also be supplied in pressurised 
containers with a suitable adaptor and with or without a 
metering dose valve. 

Aqueous nasal preparations are usually isotonic and, when 
supplied in multiple dose containers, contain a suitable 
antimicrobial preservative except when the product itself has 
adequate antimicrobial properties. 

During manufacture, packaging, storage and distribution of 
nasal preparations, suitable means shall be taken to ensure 
their microbial quality; acceptance criteria for microbial quality 
are given in Chapter 2.2.9. 

Tests 

Uniformity of content. Comply with the test described under 
Parenteral Preparations. 

Uniformity of weight. Nasal Preparations supplied in single 
dose containers comply with the test for contents of packaged 
dosage forms (2.5.6). 

Nasal Drops, Solutions and Sprays 

These are solutions, emulsions or suspensions intended for 
instillation or spraying into the nostrils. Emulsions should 
have a uniform appearance after shaking and should not show 
evidence of phase separation. Suspensions should be readily 
redispersible on shaking to give a smooth and stable 
suspension. In suspensions, the size of the dispersed particles 
should be such as to localise their deposition in the nostril. 

Nasal Powders 

These are powders intended for insufflation into the nostrils 
by means of a suitable device. The size of the particles should 
be such as to localise their deposition in the nostril. 

Storage. Store protected from light and moisture. 

Tests 

Uniformity of content.  Comply with the test described under 
Parenteral Preparations. 

Uniformity of weight. Nasal Preparations supplied in single 
application containers comply with the test foi: contents of 
packaged dosage forms (2.5.6). 

Ointments 

Ointments are homogeneous, semi-solid preparations intended 
for external application to the skin or certain mucous 
membranes for emollient, protective, therapeutic or 
prophylactic purposes where a degree of occlusion is desired. 
They usually consist of solutions or dispersions of one or 
more medicaments in suitable bases. They are formulated using 
hydrophobic, hydrophillic or water-emulsifying bases to 
provide preparations that are immiscible, miscible or 
emulsifiable with the skin secretion, respectively. The base 
should not produce irritation or sensitisation of the skin, nor 
should it retard wound healing; it should be smooth, inert, 
odourless or almost odourless, physically and chemically 
stable and compatible with the skin and with incorporated 
medicaments. The proportions of the base ingredients should 
be such that the ointment is not too soft or too hard for 
convenient use. The consistency should be such that the 
ointment spreads and softens when stress is applied. 

Ointments may contain suitable auxiliary substances such as 
antioxidants, stabilisers, thickeners and emulsifiers and, when 
the base might support the growth of microbial contaminants, 
suitable antimicrobial preservatives. 

During manufacture, packaging, storage and distribution of 
ointments, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9. 

If an ointment is specifically intended for use on large wounds 
or on severely injured skin it should be sterile. 

Ointments should not normally be diluted; if dilution is 
necessary care should be taken to choose the right diluent to 
avoid risk of instability or incompatibility. 

Tests 

Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6). 

Sterility. When the ointment is labelled as sterile, it complies 
with the test for sterility (2.2.1 1). 

Storage. Store at a temperature not exceeding 30" unless 
otherwise directed. Do not freeze. 

Labelling. The label states (1)  that the ointment is sterile, 
where necessary; (2) the name and concentration of any added 
antimicrobial preservative; (3) the storage conditions. 

Oral Liquids 
Oral Liquids arc homogeneous liquid preparations, usually 
consisting oia,solution, an emulsion or a suspension of one 
or more medicaments in a suitable vehicle*. They are intended 

for oral administration either undiluted or after dilution. They 
may contain auxiliary substances such as suitable dispersing, 
emulsifying, suspending, wetting, solubilising, thickening, 
stabilising agents and antimicrobial preservatives. They may 
also contain suitable sweetening, flavouring and permitted 
colouring agents. if saccharin, including its sodium and 
potassium salts, is used as a sweetening agent, its 
concentration in preparations meant for paediatric use should 
be restricted so as to limit its intake to 5 mg per kg of body 
weight. 

Oral Liquids other than Oral Emulsions may be supplied as 
liquids or prepared just before use by dissolving or dispersing 
granules or powder in the liquid stated on the label. The 
granules or powder comply with the requirements stated under 
Oral Powders. 

During manufacture, packaging, storm and distribution of 
oral liquids, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9. 

Oral Liquids should not be diluted and stored; where, however, 
the individual monograph directs dilution, the diluted Oral 
Liquid should be freshly prepared irrespective of the nature 
of the diluent. Diluted Oral Liquids may be less stable 
physically and chemically than the corresponding undiluted 
preparation and should be used within the period stated on 
the label. 

Oral Liquids are variously known as Elixirs, Linctuses Mixtures, 
Oral Drops, Oral Emulsions, Oral Solutions, Oral Suspensions 
and Syrups. These terms are defined below. 

Elixirs. Elixirs are clear, flavoured Oral Liquids containing one 
or more active ingredients dissolved in a vehicle that usually 
contains a high proportion of Sucrose or a suitable polyhydric 
alcohol or alcohols and may also contain Ethanol (95 per cent) 
or a dilute Ethanol. 

Linctuses. Linctuses arc viscous Oral Liquids containing one 
or more active ingredients dissolved in a vehicle that usually 
contains a high proportion of sucrose, other sugars or a 
suitable polyhydric alcohol or alcohols. Linctuses are intended 
for use in the treatment or relief of cough, and are sipped and 
swallowed slowly without the addition of water. 

Mixtures. Mixtures are Oral Liquids containing one or more 
active ingredients dissolved, suspended or dispersed in a 
suitable vehicle. Suspended solids may separate slowly on 
keeping but are easily redispersed on shaking. 

Oral Drops. Oral Drops are Oral Liquids that are intended to 
be administered in small volumes with the aid of a suitable 
measuring device such as a dropper. 

Oral Emulsions. Oral Emulsions are Oral Liquids—containing 
one or more active ingredients and are stabilisedOil-in-water 
dispersions, either or both phases of which may contain 

dissolved solids. Solids may also be suspended in Oral 
Emulsions. Emulsions may exhibit phase separation but are 
easily reformed on shaking. The preparation remains 
sufficiently stable to permit a homogeneous dose to be 
withdrawn. 

Oral Solutions. Oral Solutions are Oral Liquids containing 
one or more active ingredients dissolved in a suitable vehicle. 

Oral Suspensions. Oral Suspensions are Oral Liquids 
containing one or more active ingredients suspended in a 
suitable vehicle. Suspended solids may slowly separate on 
keeping but are easily redispersed. 

In the manufacture of oral suspensions containing dispersed 
particles, measures shall be taken to ensure a suitable and 
controlled particle size with regard to the intended use of the 
product. 

Syrups. Syrups are viscous Oral Liquids that may contain 
one or more active ingredients in solution. The vehicle usually 
contains large amounts of Sucrose or other sugars to which 
certain polyhydric alcohols may be added to inhibit 
crystallisation or to modify solubilisation, taste and other 
vehicle properties. Sugarless syrups may contain sweetening 
agents and thickening agents. Syrups may contain Ethanol 
(95 per cent) as a preservative or as a solvent to incorporate 
flavouring agents. Antimicrobial agents may also be added to 
Syrups. 

Containers. Oral Liquids may be supplied in multiple dose or 
single dose containers. Oral Emulsions and Oral Suspensions 
should be packed in bottles sufficiently wide-mouthed to 
facilitate the flow of the contents. They are administered either 
in volumes such as 5 ml, or multiples of 5 ml, or in small volumes 
(drops). Each dose of a multiple dose Oral Liquid is 
administered by means of a suitable measuring device which 
is usually provided with the container. 

Tests 

Uniformity of content. Unless otherwise specified, single dose 
liquids in suspension form or powders or granules presented 
in single dose containers and that contain less than 10 mg or 
less than 10 per cent of active ingredient comply with the 
following test. For Oral Liquids containing more than one 
active ingredient, carry out the test for each active ingredient 
that corresponds to the above conditions. Empty each 
container as completely as possible and carry out the test on 
the individual contents of active ingredients. 

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the preparation has been shown to be within the accepted 

. limits of the stated content. 

Determine tke-.content  of active ingredient(s) of each of  10 
containers taken at random using the method given in the 
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monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The preparation complies 
with the test if the individual values thus obtained are all 
between 85 to 115 per cent of the average value. The 
preparation fails to comply with the test if more than one 
individual value is outside the limits 85 to 115 per cent of the 
average value or if any one individual value is outside the 
limits 75 to 125 per cent of the average value. If one individual 
value is outside the limits 85 to 115 per cent but within the 
limits 75 to 125 per cent of the average value, repeat the 
determination using another 20 containers taken at random. 
The preparation complies with the test if in the total sample of 
30 containers not more than 3 individual values are outside 
the limits 85 to 115 per cent and not more than one is outside 
the limits 75 to 125 per cent of the average value. 

Uniformity of weight/volume. Unless otherwise specified, Oral 
Liquids comply with the test for contents of packaged dosage 
forms (2.5.6). 

Storage. Store Oral Liquids or powders and granules for the 
preparation of Oral Liquids in well-closed containers at 
temperatures not exceeding 30'. 

Labelling. For Oral Liquids that arc supplied as drops, the 
label states the number of drops per g of preparation if the 
dose is stated in drops or the number of drops per ml of 
preparation if the dose is stated in volume. For oral liquids 
supplied as granules or powder to be constituted before use, 
the label states (1) that the contents are meant for preparation 
of an Oral Liquid; (2) the directions for preparing the Oral 
liquid including the nature and quantity of the liquid to be 
used; (3) the conditions under which the constituted solution 
should be stored; (4) the period during which the constituted 
Oral Liquid may be expected to remain satisfactory for use 
when prepared and stored in accordance with the 
manufacturer's recommendations; (5) the strength in terms of 
the active ingredient(s) in a suitable dose-volume of the 
constituted preparation. 

* The term vehicle means a carrier, composed of one or more excipients, 

for the active pharmaceutical ingredient(s) in a liquid preparation. 

Oral Powders 
Oral Powders are finely divided powders that contain one or 
more medicaments with or without auxilliary substances 
including, where specified, flavouring and colouring agents. 
However, addition of saccharin or its salts is not permitted in 
the preparations meant for paediatric use. They are intended 
to be taken internally with or without the aid of water or any 
other suitable liquid. 

Oral Powders may be single dose or multiple dose preparations. 
For single dose powders, each dose is enclosed in a separate 

container, e.g., a sachet, a paper packet or a vial. With multiple 

dose powders it may be necessary to provide a measuring 
device capable of delivering the quantity prescribed. 

Effervescent Oral Powders are intended to be dissolved or 
dispersed in water before administration. 

In the manufacture of oral powders, means are taken to ensure 
a suitable particle size with regard to the intended use of the 
product. During manufacture, packaging, storage and 
distribution of oral powders, suitable means shall be taken to 
ensure their microbial quality; acceptance criteria for microbial 
quality are given in Chapter 2.2.9. 

Storage. Store Oral Powders in containers protected from 
moisture. 

Tests 

Uniformity of content. Unless otherwise specified, Oral 
Powders presented in single dose containers that contain less 
than 10 mg of active ingredient per dose or that contain less 
than 10 per cent w/w of active ingredient comply with the 
following test. For Oral Powders containing more than one 
active ingredient carry out the test for each active ingredient 
that corresponds to the above conditions. Empty each 
container as completely as possible and carry out the test on 
the individual contents of active ingredients. 

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the preparation has been shown to be within the accepted 
limits of the stated content. 

Determine the content of active ingredient(s) of each of 10 
containers taken at random using the method given in the 
monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The preparation complies 
with the test if the individual values thus obtained are all 
between 85 to 115 per cent of the average value. The 
preparation fails to comply with the test if more than one 
individual value is outside the limits 85 to 115 per cent of the 
average value or if any one individual value is outside the 
limits 75 to 125 per cent of the average value. If one individual 
value is outside the limits 85 to 115 per cent but within the 
limits 75 to 125 per cent of the average value, repeat the 
determination using another 20 containers taken at random. 
The preparation complies with the test if in the total sample of 
30 containers not more than 3 individual values are outside 
the limits 85 to 115 per cent and not more than one is outside 
the limits 75 to 125 per cent of the average value. 

NOTE -- The test for Uniformity of content is not applicable 
to preparations containing multivitamins and trace elements. 

'Unijkiimity-of weight. Unless otherwise specified, Oral 
Powcters prekented in single dose containers comply with the 
test for Uniformity of Weight of Single-Dose Preparations 

(2.5.3) and Oral Powders presented in other than single dose 
containers comply with the test for contents of packaged 
dosage forms (2.5.6). 

Parenteral Preparations 
Injectable Preparations 

NOTE — The provisions of this monograph do not necessarily 
apply to Blood Products or Immunological Products because 
of their special nature and licensing requirements. 

Introduction 

Parenteral Preparations  are sterile  products  intended for 
administration by injection, infusion or implantation into the 
body. They may be preparations intender direct parenteral 
administration or they may be parenteral products for 
constituting or diluting prior to administration. There are five 
main types  of  Parenteral Preparations, namely, Injections, 
Infusions, Powders for Injection, Concentrated Solutions for 
Injection  and Implants. 

Production 

Parenteral Preparations should be prepared by methods 
designed to ensure their sterility and  to  avoid the introduction 
of foreign contaminants, the presence of pyrogens or of 
bacterial endotoxins and the growth of micro-organisms. 

Parenteral Preparations which are solutions or suspensions 
require vehicles in which the medicaments are incorporated. 
The most commonly used vehicle is Water for Injections that 
complies with the requirements for water for injections in bulk 
stated in the monograph on Water for injections. Any other 
suitable vehicles may be used provided they are safe in the 
volume of injections administered and also do not interfere 
with the therapeutic efficacy of the preparation or with its 
response to the prescribed tests and assays of the 
Pharmacopoeia. It may be necessary to include auxiliary 
substances to increase the stability or usefulness of the 
preparation, unless otherwise specified in the individual 
monograph. Such substances at the concentration at which 
they are used should not adversely affect the intended 
medicinal action of the preparation nor cause toxicity or local 
irritation and should not interfere with the responses to the 
specified tests and assays. No colouring agent may be added 
solely for the purpose of colouring the finished preparation. 

Aqueous Parenteral Preparations for administration by the 
subcutaneous, intradermal, intramuscular, or in the case  of 
large volumes, intravenous route, should if possible be made 
isotonic with blood by the addition of Soditinfthloride or 
other suitable substances. Buffering agents skould not be 
used in preparations intended for intraocular or intracardiac 

injection, or  in products that may gain access  to  the 
cerebrospinal fluid. 

Parenteral Preparations  that are packaged in multiple dose 
containers, regardless of the method  of sterilisation employed, 
may contain suitable antimicrobial  preservatives in appropriate 
concentration, unless otherwise directed in the individual 
monograph, or unless the active ingredients  themselves are 
bacteriostatic. The effectiveness of the chosen  preservative 
shall have been demonstrated during the  development of a 
parenteral  preparation. 

Precautions to be taken  for administration and for storage 
between successive withdrawls  from such multiple dose 
preparations should be indicated.  Preservatives should not 
be added when the volume to  be injected as a single dose 
exceeds 15 ml, unless otherwise justified, or when  the 
preparation is intended for administration  by the intraocular, 
intracardiac or intracisternal routes (or other route  giving 
access to the cerebrospinal fluid). 

Where the active ingredient  is  susceptible  to oxidative 
degradation  a  suitable  antioxidant may be added and/or the 
air in the container may be evacuated  or displaced by oxygen-
free nitrogen or other suitable  inert gas. 

Sterilisation. Methods  of sterilisation that may be used in the 
manufacture of Parenteral  Preparations are described in 
Chapter 5.3. 

Containers. Containers for Parenteral  Preparations are made 
as far as possible from materials that  (1)  are  sufficiently 
transparent to permit visual inspection  of the  contents,  except 
for implants; (2) do not adversely  affect  the  quality of the 
preparation under the ordinary  conditions of handling, 
shipment, storage, sale  and use; (3) do not permit diffusion 
into or across the walls of the container or  yield foreign 
substances into the preparation.  Parenteral Preparations may 
be  supplied in glass ampoules, vials or  bottles or in other 
containers such as plastic bottles  or bags or in pre filled 
syringes the integrity of which is  ensured by suitable means. 
Requirements concerning containers  arc given in Chapter 6.2. 

Single dose containers are  used for administration of the 
contents on one occasion  only and are to be preferred for all 
parenteral preparations.  They may be used for intrathecal, 
intracardiac, intracisternal  or intravenous injectable 
preparations.  They contain sufficient of the Parenteral 
Preparation to permit  the withdrawal and administration of the 
nominal  dose using normal technique. They must be used for 
all parenteral preparations administered  at one  time in  volumes 
of  10 ml or more. 

Multiple  dose  containers permit  the withdrawal  of successive 
portiotiS of.  he•contents without removal or destruction of 

- the closure and  without changing the strength, quality or 
purity of the  remaining portion. They may be used for 
• 
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intramuscular, subcutaneous or intracutaneous administration, 
but no multiple dose container may contain a total volume of 
injection sufficient to permit the withdrawal of more than ten 
doses, unless otherwise stated in the individual monograph. 
The period of time between the withdrawal of the first and 
final dose should not be unduly prolonged. 

itintultiple dose container for a sterile solid permits the addition 
of a suitable vehicle and withdrawal of portions of the resulting 
preparation in such a manner that the sterility of the product 
is maintained. 

Closures. Vials or bottles are fitted with suitable closures that 
ensure a good seal, prevent the access of micro-organisms 
and other contaminants and usually permit the withdrawal of 
a part or the whole of the contents of the container without 
removal of the closure. The plastic or rubber materials of which 
the closure is composed must be compatible with the 
preparation and be sufficiently firm and elastic to allow the 
passage of a needle with minimal shedding of particles and to 
ensure that the puncture is resealed when the needle is 
withdrawn. Requirements concerning closures are given in 
Chapter 6.3. 

Before use, closures should be washed with a suitable 
detergent and rinsed with and boiled in several changes of 
Purified Water. Closures made from rubber and synthetic 
materials are liable to absorb the ingredients of the parenteral 
preparation with which they are used, e.g., the preservative. 
When an antimicrobial preservative is used the closure, when 
necessary, should be placed in a solution of that preservative 
in Purified Water containing at least twice the concentration 
to be used in the preparation; the quantity of solution used 
should be sufficient to cover the closures and should be at 
least 2 ml for each g of the material. The vessel should then be 
closed and heated at an appropriate combination of time and 
temperature. After heating, the closures should be kept in the 
sealed container until required for use. 

When the parenteral preparation with which the closures are 
to be used contains other added substances that arc liable to 
be absorbed by the closure, these should be added to the 
solution in which the closures are to be heated in amounts 
equal to at least twice the concentration to be used in the 
parenteral preparation. Closures intended for containers of 
oily preparations should be made of oil-resistant materials. 

Inspection.  Good Manufacturing Practices require that each 
final container of a Parenteral Preparation be subjected 
individually to a physical inspection whenever the nature of 
the container permits and that every container the contents of 
which show evidence of contamination with visible foreign 
material be rejected. 

Labelling.  Containers of Parenteral Preparatiotis .  should be 
labelled in a manner that sufficient area of the container remains 
uncovered for its full length or circumference to permit 

inspection of the contents. The label of a Parenteral Preparation 
states (1) the name of the Parenteral Preparation; (2) the strength 
in terms of the amount of active ingredient in percentage or in 
a suitable dose-volume; (3) the name and proportion of or 
antimicrobial preservative added; (4) the conditions under 
which the preparation should be stored. 

In the case of Parenteral Preparations like Powders for Injection 
and Concentrated Solutions for Injection wherein a diluent is 
intended to be added before use, the label also states (1) the 
composition of the recommended diluent; (2) the conditions 
under which the constituted preparation should be stored; 
(3) the period within which the constituted solution should be 
used if it has been stored under the recommended conditions 
of storage after constitution. In the case of Powders for 
Injection, the label also states the amount of diluent to be 
used to attain a specific concentration of the active ingredient 
in the solution or suspension so obtained whereas in the case 
of Concentrated Solutions for Injection, the amount of diluent 
to be used to attain a specific concentration and the final 
volume of the solution or suspension so obtained. 

Injections 

Injections are sterile solutions, emulsions or suspensions. 
They are prepared by dissolving, emulsifying or suspending 
the active ingredient(s) and any added substances in Water 
for Injection or in a suitable non-aqueous vehicle, or in a 
mixture of the two if they are miscible. 

Injections that are emulsions should not show any evidence 
of separation and show a uniform appearance after shaking. 
The diameter of the globules of the dispersed phase of 
emulsions intended for intravenous injection must be decided 
with regard to the use of the preparation. Injections that are 
suspensions may show a sediment which is readily dispersible 
on shaking. The suspension remains sufficiently stable to 
enable a homogenous dose to be withdrawn from the container. 

Tests 

Particulate matter.  Injections that are solutions, when 
examined under suitable conditions of visibility, are clear and 
practically free from particles that can be observed on visual 
inspection by the unaided eye. Injections that are supplied in 
containers with a nominal content of 100 ml or more comply 
with the test for particulate contamination (2.5.9). 

Uniformity of content.  Unless otherwise stated in the individual 
monograph, suspensions for injection that are presented in 
single dose containers and that contain less than 10 mg or 
less than 10 per cent of active ingredient comply with the 
following-test: For suspensions for injection containing more 
than One active  ingredient carry out the test for each active 
ingredient that corresponds to the above conditions. 

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the preparation has been shown to be within accepted limits 
of the stated content. 

Determine the content of active ingredient(s) of each of 10 
containers taken at random, using the method given in the 
monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The preparation under 
examination complies with the test if the individual values 
thus obtained are all between 85 and 115 per cent of the average 
value. The preparation under examination fails to comply with 
the test if more than one individual value is outside the limits 
85 to 115 per cent of the average value or if any one individual 
value is outside the limits 75 to 125 per cent of the average 
value. If one individual value is outside the limits 85 to  1 15 per 
cent but within the limits 75 to 125 per pt of the average 
value, repeat the determination using another 20 containers 
taken at random. The preparation under examination complies 
with the test if in the total sample of 30 containers not more 
than one individual value is outside the limits 85 to 115 per 
cent and none is outside the limits 75 to 125 per cent of the 
average value. ,' 

NOTE  —  The test for Uniformity of content is not applicable 
to suspensions for injection containing multivitamins and 
trace elements. 

Extractable volume 

Suspensions and emulsions are shaken before withdrawal of 
the contents and before the determination of the density. Oily 
and viscous preparations may be warmed according to the 
instructions on the label, if necessary, and thoroughly shaken 
immediately before removing the contents. The contents are 
then cooled to 20-25° before measuring the volume. 

Single-dose containers.  Select 1 container if the nominal 
volume is 10 ml or more, 3 containers if the nominal volume is 
more than 3 ml and less than 10 ml, or 5 containers if the 
nominal volume is 3 ml or less. Take up individually the total 
contents of each container selected into a dry syringe of a 
capacity not exceeding 3 times the volume to be measured, 
and fitted with a 21-gauge needle not less than 2.5 cm in 
length. Expel any air bubbles from the syringe and needle, 
then discharge the contents of the syringe without emptying 
the needle into a standardised dry cylinder (graduated to 
contain rather than to deliver the designated volumes) of 
such size that the volume to be measured occupies at least 40 
per cent of its graduated volume. Alternatively, the volume of 
the contents in millilitres may be calculated as the mass in 
grams divided by the density. For containers with a nominal 
volume of 2 ml or less, the contents of a sufficient *number of 
containers may be pooled to obtain the voltime - rcquired for 
the measurement provided that a separate, dry syringe 

assembly is used for each container. The contents of 
containers holding 10 ml or more may be determined by 
opening them and emptying the contents directly into the 
graduated cylinder or tared beaker. 

The volume is not less than the nominal volume in case of 
containers examined individually, or, in case of containers with 
a nominal volume of 2 ml or less, is not less than the sum of 
the nominal volumes of the containers taken collectively. 

Multidose containers.  Labelled to yield a specific number of 
doses of a stated volume, select one container and proceed 
as directed for single-dose containers using the same number 
of separate syringe assemblies as the number of doses 
specified. The volume is such that each syringe delivers not 
less than the stated dose. 

Cartridges and prefilled syringes 

Select one container if the nominal volume is 10 ml or more, 
three containers if the nominal volume is more than 3 ml and 
less than 10 ml or 5 containers if the nominal volume is 3 ml or 
less. If necessary, fit the containers with the accessories 
required fot their use (needle, piston and syringe ) and transfer 
the entire content of each container without emptying the 
needle in a dry tared beaker by slowly and constantly 
depressing the piston. Determine the volume in millilitres 
calculated as the mass in grams divided by density. 

The volume measured for each of the container is not less 
than the nominal volume. 

Parenteral infusions (Large volume) 

Select one container. Transfer the contents into a dry standard 
measuring cylinder of such a capacity that the volume to be 
measured occupies at least 40 per cent of the nominal volume 
of the cylinder. 

Measure the volume transferred. 

The volume is not less than the nominal volume. 

Sterility  (2.2.11). Injections comply with the test for sterility. 

Pyrogens.  Unless otherwise stated in the individual 
monograph, when the volume to be injected in a single dose is 
10 ml or more, Injections comply with the test for pyrogens 
(2.2.8), unless the test for bacterial endotoxins (2.2.3), is 
prescribed. 

Infusions 

Infusions are sterile aqueous solutions or emulsions with water 
as the continuous phase. They are free from pyrogens or 
bacterial endotoxins, are usually made isotonic with blood 
acid doo-mot Contain any added antimicrobial preservatives. 
Intravenous Infusions that are emulsions do not show any 
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evidence of phase separation. The diameter of the globules of 
the dispersed phase of emulsions must be decided with regard 
to the use of the preparation. 

Tests 

Intravenous Infusions comply with the requirements of tests 
stated under individual monographs and with the following 
requirements. 

Particulate contamination. Intravenous Infusions that are 
solutions, when examined under suitable conditions of visibility, 
are clear and practically free from particles that can be observed 
on visual inspection by the unaided eye. Intravenous 
Infusions that are solutions and are supplied in containers 
with a nominal content of 100 ml or more comply with the test 
for particulate contamination (2.5.9). 

Sterility (2.2.11). Intravenous Infusions comply with the test 
for sterility. 

Pyrogens. Where no test for bacterial endotoxins (2.2.3) 
is prescribed, Intravenous Infusions comply with the test for 
pyrogens (2.2.8). Unless otherwise stated in the individual 
monograph inject 10 ml per kg of body weight into each 
animal. 

Powders for injection 

Powders for injection are sterile, solid substances (including 
freeze-dried materials) which are distributed in their 
final containers and which, when shaken with the 
prescribed volume of the appropriate sterile liquid, rapidly 
form clear and practically particle-free solutions or uniform 
suspensions. 

Tests 

Powders for injection comply with the requirements of tests 
stated under individual monographs and with the following 
requirements. 

Uniformity of content. Unless otherwise stated in the individual 
monograph, Powders for injection that contain 10 mg or less 
than 10 mg or less than 10 per cent of active ingredient or that 
have a unit weight equal to or less than 50 mg comply with the 
test for Uniformity of content described under Injections. For 
Powders for injection containing more than one active 
ingredient carry out the test for each active ingredient that 
corresponds to the above conditions. The test is not applicable 
to Powders for injection containing multivitamins and trace 
elements. 

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a 0010 sample of 
the preparation  has  been shown  to  be  withiqac4ted limits 
of  the  stated  content. 

IP 2018 

Uniformity of weight. For Powders for injection that are 
required to comply with the test for Uniformity of content of 
all active ingredients, the test for Uniformity of weight is not 
required. 

Remove any adherent labels from a container and wash and 
dry the outside. Open the container and immediately weigh 
the container and its contents. Empty the container as 
completely as possible by gentle tapping, rinse  if  necessary 
with water and then with ethanol (95 per cent) and dry at 
100° to 105° for 1 hour or, if the nature of the container precludes 
such treatment, dry at a lower temperature to constant weight. 
Allow to cool in a desiccator and weigh. The difference 
between the weights represents the weight of the contents. 
Repeat the procedure with a further 19 containers and 
determine the average weight. Not more than two of the 
individual weights deviate from the average weight by 
more than 10 per cent and none deviates by more than 
20 per  cent. 

Clarity of solution. Constitute the injection as directed on the 
label. (Not applicable to suspensions). 

a) The solid dissolves completely, leaving no visible residue 
as undissolved matter. 

b) The constituted injection is not significantly less clear 
than an equal volume of the diluent or of  water  for 
injections  contained in a similar container and examined 
in the same manner. 

Particulate matter. Constitute the injection as directed on the 
label; the solution is essentially free from particles of foreign 
matter that can be seen on visual inspection. 

Sterility (2.2.11).  Powders  for injection comply with the test 
for sterility. 

Concentrated Solutions for injection 

Concentrated Solutions for injection are sterile solutions that 
are intended to be administered by injection or by intravenous 
infusion only after dilution with a suitable liquid. 

Tests 

After dilution Concentrated Solutions for injection comply 
with the requirements of tests for Injections or Infusions as 
appropriate. 

Implants 

Implants are sterile solid preparations of size and shape suitable 
for implantation into body tissues so as to release the active 
ingredient over an extended period of time. They are normally 
presented individually in sterile containers. 

TeSts  • 

Sterility (2.2.11). Implants comply with the test for sterility. 
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Pessaries 

Pessaries are solid preparations containing one or more  active 
ingredients and are suitable for vaginal insertion. They are 
normally intended for use as a single dose. 

The active ingredients  are dissolved or dispersed  in a suitable 
base  containing one or more auxiliary substances that may be 
dispersible, soluble or insoluble in water. The auxiliary 
substances may be similar to the ones used for Suppositories 
or Tablets; such substances must be innocuous and 
therapeutically inert in the quantities present. 

During manufacture, packaging, storage and distribution of 
pessaries, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality arc 
given in Chapter 2.2.9. 

Compressed Pessaries.  Compressed Fr‘aries,  also  known 
as  Vaginal  Tablets.  have  the general characteristics  of  Uncoated 
Tablets but  are usually large and of greater weight. 

Storage.  Store in well-closed containers, protected from 
moisture and from,being crushed. 

Moulded Pessaries. Moulded Pessaries are manufactured by 
pouring the liquefied mass containing the medicament(s) and 
auxiliary substances into moulds of suitable volume and 
cooling in order to solidify the mass. Auxiliary substances 
normally used are mixtures of mono-, di- and triglycerides of 
saturated fatty acids, macrogols, theobroma oil and gelatinous 
mixtures consisting of Gelatin, Glycerin and Water. 

Moulded Pessaries are smooth and are usually ovoid in shape 
but may also be of various other shapes and of various 
volumes. When examined microscopically, their surfaces and 
longitudinal sections are normally of uniform texture except 
where the pessary consists of many layers. 

Storage. Store in ventilated containers. 

Shell Pessaries. Shell Pessaries, also known as Vaginal 
Capsules, are similar to Soft Capsules, differing only in their 
shape and size. They are commonly ovoid in shape, smooth 
and have a uniform appearance. 

Storage. Store in well-closed containers. 

Tests 

Uniformity of container contents.  Comply  with the  test for 
contents of packaged dosage forms (2.5.6). 

Uniformity of content. The test is applicable to Pessaries that 
contain less than 10 mg or less than 10 per cent of active 
ingredient. For Pessaries containing more that one adive 
ingredient carry out the test for each active ingredient that 
corresponds to the above conditions. 

PESSARIES 

The test for Uniformity of content should  be  carried  out only 
after the  content  of active ingredient(s) in  a pooled sample of 
the pessaries has been shown to be within accepted  limits of 
the stated content. 

Carry out the test for Uniformity of content described under 
Capsules. 

Uniformity of weight.  This  test  is not applicable to Pessaries 
that are required to comply with the test for Uniformity of 
content for all active ingredients. 

Weigh individually 20 pessaries, taken at random, and 
determine the average weight. Not more than two of the 
individual weights deviate from the average weight by more 
than 5 per cent and none deviates by more than 10 per cent. 

Disintegration. This  test is  not  necessarily applicable to 
Pessaries  intended for modified release or for prolonged 
local action. 

Carry out the disintegration test (2.5.1). Disintegration occurs 
in not more than 30 minutes for Compressed Pessaries and 
Shell Pessaries and in not more than 60 minutes for Moulded 
Pessaries. 

Suppositories 

Suppositories are solid preparations  each containing one or 
more  active ingredients  and  are suitable for rectal 
administration. They arc normally intended for use as a single 
dose for local action or systemic absorption of the active 
ingredients. 

The active ingredients are ground and passed through a sieve, 
if necessary, and dissolved or dispersed in a suitable basis 
that may be soluble or dispersible in water or that may melt at 
body temperature. 

Suppositories may contain suitable auxiliary substances such 
as adsorbents, diluents, lubricants, antimicrobial preservatives 
and colouring agents permitted under the Drugs and Cosmetics 
Rules, 1945. 

Moulded Suppositories. Moulded Suppositories are 
manufactured by liquefying by heating the mass containing 
the medicament(s) and auxiliary substances and then pouring 
the mass into moulds of suitable volume and cooling in order 
to solidify the mass. In some cases, the solid medicated mass 
may be cold-moulded by compression in a suitable matrix. 

Moulded Suppositories have the characteristics of Moulded 
Pessaries. 

Shell Suppositories.  Shell Suppositories, also known as Rectal 
Capsules,_ arc?„generally similar to Soft Capsules except that 
.they may hive lubricating coatings. 

Sell Suppositorieshave the characteristics of Shell Pessaries. 
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During manufacture, packaging, storage and distribution of 
suppositories, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9. 

Tests 

Moulded Suppositories and Shell Suppositories comply with 
the tests stated under Moulded Pessaries and Shell Pessaries 
respectively. 

Storage. Store in well-closed containers. 

Tablets 
NOTE — The provisions of this monograph do not necessarily 
apply to tablets intended for use other than by oral 
administration such as Vaginal preparations or Oromucosal 
preparations and to lozenges, oral pastes and oral gums. 

Definition 

Tablets are solid dosage forms each containing a unit dose of 
one or more medicaments. They are intended for oral 
administration. Some tablets are swallowed whole or after being 
chewed, some are dissolved or dispersed in water before 
administration and some are retained in the mouth where the 
active ingredient is liberated. 

Tablets are usually solid, right circular cylindrical, the end 
surfaces of which are flat or convex and the edges of which 
may be bevelled. They may exist in other shapes like triangular, 
rectangular, etc also. They may have lines or break-marks and 
may bear a symbol or other markings. They are sufficiently 
hard to withstand handling without crumbling or breaking. 
Tablets may bear a break-mark or break-marks. 

Because of their composition, method of manufacture or 
intended use, tablets present a variety of characteristics and 
consequently there are several categories of tablets. 

Tablets may be coated. Where coating is essential, the 
monograph states 'The tablets are coated'. In all other cases, 
coating is optional. Unless otherwise directed, tablets may be 
coated in one of different ways. 

Production 

Tablets are obtained by compression of uniform volumes of 
powders or granules or beads or pellets by applying high 
pressure and using punches and dies. The particles to be 
compressed consist of one or more medicaments, with or 
without auxiliary substances such as di likont§ ., binders, 
disintegrating agents, lubricants, glidants, permltted co -lours 
and substances capable of modifying the behaviour of the 

medicaments in the digestive tract. Such substances must be 
innocuous and therapeutically safe in the quantities present. 

In the production of tablets, measures are taken to ensure that 
they have sufficient strength to avoid crumbling or breaking 
on handling or subsequent handling. Chewing tablets are 
manufactured to ensure that they are easily crushed by 
chewing. 

Subdivision of tablets. Tablets may bear a break-mark and may 
be subdivided in parts either to ease the intake of the medicinal 
product or to comply with the posology. In order to ensure 
that the patient will receive the intended dose, the efficacy of 
the break-mark(s) must be assessed during the development 
of the product, in respect of uniformity of mass of the 
subdivided parts. Each authorized dose must be tested using 
the following test. 

Take 30 tablets at random, break them by hand and from all the 
parts obtained from 1 tablet, take 1 part for the test and reject 
the other part(s). Weigh each of the 30 parts individually and 
calculate the average mass. The tablets comply with the test if 
not more than 1 individual mass is outside the limits of 85 per 
cent to 115 per cent of the average mass. The tablets fail to 
comply with the test if more than 1 individual mass is outside 
these limits or if 1 individual mass is outside the limits of 75 
per cent to 125 per cent of the average mass. 

During manufacture, packaging, storage and distribution of 
tablets, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9. 

Tests 

NOTE —Unless otherwise stated below or in the individual 
monograph, the following tests apply to all categories of 
tablets. 

Uniformity of container contents. Tablets comply with the 
test for contents of packaged dosage forms (2.5.6). 

Content of active ingredients. Determine the amount of active 
ingredient(s) by the method described in the Assay and 
calculate the amount of active ingredient(s) per tablet. The 
result lies within the range for the content of active 
ingredient(s) stated in the monograph. This range is based on 
the requirement that 20 tablets, or such other number as may 
be indicated in the monograph, are used in the Assay. Where 
20 tablets cannot be obtained, a smaller number, which must 
not be less than 5, may be used, but to allow for sampling 
errors the tolerances are widened in accordance with Table 1. 
The requirements of Table 1 apply when the stated limits are 
between 90 andl 10 per cent. For limits other than 90 to 110 per 
cent, prpportionately smaller or larger allowances should be 
made. 

Table 1 

Weight of active 
	

Subtract from Add to the upper 
ingredients in each 
	

lower limit 
	

limit for 
tablet 
	

for samples of 
	

samples of 

15 10 5 15 10 5 

0.12 g or less 0.2 0.7 1.6 0.3 0.8 1.8 

More than 0.12 g 
but less than 0.3 g 

0.2 0.5 1.2 0.3 0.6 1.5 

0.3 g or more 0.1 0.2 0.8 0.2 0.4 1.0 

Uniformity of content (2.5.4). This test is applicable to tablets 
that contain 10 mg or less than 10 mg or less than 10 per cent 
w/w of active ingredient. For tablets containing more than 
one active ingredient carry out the ,  for each active 
ingredient that corresponds to the aforementioned 
conditions. 

Irrespective of their strengths the test is applicable to coated 
tablets other than film coated tablets. 

The test for Uniffirmity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the tablets has been shown to be within accepted limits of the 
stated content. 

The test for Uniformity of content is not applicable to tablets 
containing multivitaMins and trace elements." 

Applicability of test for Uniformity of content for tablets 

Table 2 

Type of 
	

For tablets 
	

For tablets 
Tablets 	 containing 10 mg 	containing more 

or less than 	than 10 mg or 
10 per cent w/w 	more than 10 per 

of active ingredient 	cent w/w of 
active ingredient 

Uncoated tablets 
	

Applicable 
	

Not Applicable 

Film coated tablets 
	

Applicable 
	

Not Applicable 

Other coated tablets 
	

Applicable 
	

Applicable* 

*Unless otherwise justified and authorized. 

Uncoated Tablets 

Uncoated tablets may be single-layer tablets resulting from a 
single compression of particles or multi-layer tablets consisting 
of parallel layers obtained by successive compression of 
particles of different compositions. No treatment is applied to 
such tablets after compression. Any added substances are 
not specifically intended to modify the release of their active 
ingredient(s) in the digestive fluids. 

The addition of flavouring agents to uncoated tablets other 
than multi-layer tablets is not official unless permitted in the 
individual monograph. Uncoated Tablets have the general 
characteristics of tablets. When a broken section of an 
uncoated tablet is examined under a lens, either a relatively 
uniform texture (single-layer tablets) or a stratified structure 
(multi-layer tablets) is seen; there are no signs of coating. 

Tests 

Disintegration (2.5.1). Use water as the liquid. Add a disc to 
each tube. Operate the apparatus for 15 minutes, unless 
otherwise stated in the individual monograph. Examine the 
state of the tablets. If the tablets fail to comply because of 
adherence to the discs, repeat the test on a further 6 tablets 
omitting the discs. The tablets comply with the test if all 6 
tablets have disintegrated. 

The test does not apply to chewable tablets. 

Coated Tablets 

Coated tablets are tablets covered with one or more layers of 
mixtures of various substances such as resins, gums, gelatin, 
inactive and insoluble fillers, sugars, plasticisers, polyhydric 
alcohols, waxes, colouring matter authorized by the competent 
authority and sometime flavouring substances and active 
substances, etc. The coating may also contain medicaments. 
In compression-coated tablets, the coating is applied by 
compressing around the tablets granules prepared from tablet 
excipients such as lactose, calcium phosphate, etc. Substances 
used as coatings are usually applied as a solution or 
suspension in conditions in which evaporation of the vehicle 
occurs. When the coating is thin, the tablets arc described as 
film-coated. 

Coated tablets may contain flavouring agents. 

Coated tablets have a smooth, usually polished and often 
coloured, surface; a broken section examined under a lens 
shows a core surrounded by one or more continuous layers 
of a different texture. 

Tests. ..  

Disintegration (2.5.1). For coated tablets other than film-
coated tablets. 

Uniformity of weight (2.5.3).This test is not applicable to coated 
tablets other than film-coated tablets and to tablets that are 
required to comply with the test for uniformity of content for 
all active ingredients. 

Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monographt .: .  Where 
dissolution test is prescribed, the disintegration -test may.ndt.*::7 
be necessary. 
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Use water as the liquid. Add a disc to each tube. Operate the 
apparatus for 60 minutes, unless otherwise stated in the 
individual monograph. Examine the state of the tablets. If any 
of the tablets has not disintegrated, repeat the test on a further 
6 tablets, replacing water with 0.1 M hydrochloric acid. The 
tablets comply with the test if all 6 tablets have disintegrated. 

Film-coated Tablets 

Carry out the test described above but operate the apparatus 
for 30 minutes, unless otherwise stated in the individual 
monograph. 

If coated tablets fail to comply because of adherence to the 
discs, repeat the test on a further 6 tablets omitting the discs. 
The tablets comply with the test if all 6 tablets have 
disintegrated in the acid medium. 

The test does not apply to chewable tablets. 

Dispersible Tablets 

Dispersible tablets are uncoated or film-coated tablets that 
produce a uniform dispersion in water and may contain 
permitted flavouring and sweetening agents. However, if 
saccharin, including its sodium and potassium salts, is used 
as a sweetening agent, its concentration in dispersible tablets 
meant for paediatric use should be restricted so as to limit its 
intake to 5 mg/kg of body weight. 

Tests 

Disintegration (2.5.1).Use water as the liquid. Determine at 
24° to 26° and operate the apparatus for 3 minutes. 

Uniformity of dispersion. Place 2 tablets in 100 ml of water 
and stir gently until completely dispersed. A smooth 
dispersion is obtained which passes through a sieve screen 
with a nominal mesh aperture of 710 pm (sieve number 22). 

Effervescent Tablets 

Effervescent tablets are uncoated tablets generally containing 
acidic substances and either carbonates or bicarbonates which 
react rapidly in the presence of water to release carbon dioxide 
and they may contain permitted flavouring agents. They are 
intended to be dissolved or dispersed in water before 
administration. 

Tests 

agglomerates of particles remain. Repeat the operation on a 
further 5 tablets. The tablets comply with the test if each of 
the 6 tablets disintegrates in the manner prescribed within 5 
minutes, unless otherwise stated in the individual monograph. 

Nlodified-release Tablets 

Modified-release tablets are coated or uncoated tablets 
containing auxiliary substances or prepared by procedures 
that, separately or together, are designed to modify the rate or 
the place at which the active ingredient is released. 

Modified-release tablets include gastro-resistant tablets and 
prolonged-release tablets. 

Gastro-resistant Tablets 

Gastro-resistant tablets are delayed-release tablets that are 
intended to resist the gastric fluid but to release their active 
ingredient(s) in the intestinal fluid. For this purpose 
substances such as cellulose acetate phthalate and anionic 
copolymers of methacrylic acid and its ethers are used for 
providing tablets with a gastric-resistant coating (enteric 
coating) or for covering either granules or particles with gastric-
resistant coating. 

These tablets may be labeled as gastro-resistant tablets or 
enteric coated tablets as the case may be. 

Tablets covered with gastro resistant coating conform to the 
definition of Coated Tablets. 

Tests 

Disintegration (2.5.1). If the tablet has a soluble external 
coating, immerse the basket in water at room temperature for 
5 minutes. Suspend the assembly in the beaker containing 
0.1 M hydrochloric acid and operate without the discs for 
120 minutes, unless otherwise stated in the individual 
monograph. Remove the assembly from the liquid. No tablet 
shows signs of cracks that would allow the escape of the 
contents of disintegration, apart from fragments of coating. 
Replace the liquid in the beaker with mixed phosphate buffer 

pH 6.8, add a disc to each tube and operate the apparatus for 
a further 60 minutes. Remove the assembly from the liquid. 
The tablets pass the test if all six have disintegrated. 

Dissolution (2.5.2). For tablets prepared from granules or 
particles already covered with an enteric coating, the 
dissolution test is carried out to demonstrate the appropriate 
release of the active substance(s). 

are tablets formulated in such a manner as to make the 
contained active ingredient available over an extended period 
of time after ingestion based on therapeutic justification. 

Tests 

Dissolution (2.5.2). The test should be designed to 
demonstrate the appropriate release of the active substance(s). 
The manufacturer is expected to give specifications for drug 
release at 3 or more test-time points. The first point should be 
set after a testing period corresponding to a dissolved amount 
of typically 20 per cent to 30 per cent. The second point should 
define the dissolution pattern and should be set typically 45 
per cent to 55 per cent release. The final point should ensure 
almost complete release that is generally understood as more 
than 80 per cent release. 

NOTE — Above specifications are notpfhandatory. 

Carry out the test as per the manufacturer's specification for 
the indicated test-times. 

Soluble Tablets 

Soluble tablets are uncoated tablets or film-coated tablets that 
are to be dissolved in water before use. The solution produced 
may be slightly opalescent due to added substances used in 
the manufacture of the tablets. 

Tests 

Disintegration (2.5.1). Soluble tablets disintegrate within 3 
minutes. The test is carried out using water as liquid medium 
at 15°to 25°. 

Tablets for Use in the Mouth 

Tablets for use in the mouth are usually uncoated tablets 
formulated to disintegrate orally or be chewed or to effect a 
slow release and local action of the active ingredient (lozenges) 
or the release and absorption of the active ingredient under 
the tongue (sublingual tablets). Chewable tablets and lozenges 
may contain flavouring agents. These can he categorized as 

Orodispersible Tablets (Mouth Dissolving 
Tablets) 

Orodispersible tablets are uncoated tablets intended to be 
placed in the mouth where they disperse rapidly before being 
swallowed. 

Tests 

Disintegration (2.5.1). Orodispersible tablets disintegrate 
within 3 minutes, using water as liquid medium. 

Sublingual Tablets 

Sublingual tablets are intended to be placed below the tongue 
for administration. 

Tests 

Disintegration (2.5.1). Sublingual tablets disintegrate within 
3 minutes, at 15°to 25°. 

Chewable Tablets 

Chewable tablets are intended to be chewed before being 
swallowed. 

Chewable tablets are prepared to ensure that they are easily 
crushed by chewing. 

For chewable tablets disintegration test does not apply unless 
otherwise stated in the monograph. 

Oral lyophilisates. Oral lyophilisates are solid preparations 
intended either to be placed in the mouth or to be dispersed 
(or dissolved) in water before administration. 

Oral lyophilisates are obtained by freeze-drying 
(lyophilisation), involving division into single doses, freezing, 
sublimation and drying of usually aqueous, liquid or semisolid 
preparations. 

Tests 

Disintegration (2.5.1). Place 1 oral lyophilisates in a beaker 
containing 200m1 of water at 15°to 25°. It disintegrates within 
3 minutes. Repeat the test on 5 other oral lyophilisates. They 
comply with the test if all 6 have disintegrated. 

Water (2.3.43). Oral lyophilisates comply with the test, the 
limits are approved by the competent authority. 

Labelling. The label states whether or not the tablets are 
coated. 

Where applicable the label states that the tablets should be 
chewed before swallowing. 

The label states the common name of the colour used. 
Disintegration (2.5.1). Place one tablet in a 250-m1 beaker 
containing 200 ml of waterat 20° to 30°; numerous gas bubbles Prolonged-release Tablets 
are evolved. When the evolution of gas around-the-tablet or 	- 	- 	- 
its fragments has ceased the tablet shall have CtisintegrateA .  ' ProlOfiged-release tablets, also known as sustained-release 
being either dissolved or dispersed in the wgier Se that no tablets,-controlled-release tablets or extended-release tablets 
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Abacavir Sulphate 

Abacavir Oral Solution 

Abacavir Tablets 

Abacavir and Lamivudine Tablets 

Abacavir, Lamivudine Zidovudine Tablets 

Abiraterone Acetate 

Abiraterone Acetate Tablets 

Acamprosate Calcium 

Acarbose 

Acarbose Tablets 

Acebutolol Hydrochloride 

Acebutolol Tablets 

Aceclofenac 

Aceclofenac Tablets 

Acepromazine M'aleate 

Acesulphame Potassium 

Acetazolamide 

Acetazolamide Tablets 

Glacial Acetic Acid 

Acetic Acid Ear Drops 

Aciclovir 

Aciclovir Cream 

Aciclovir Dispersible Tablets 

Aciclovir Eye Ointment 

Aciclovir Intravenous Infusion 

Aciclovir Oral Suspension 

Aciclovir Tablets 

Acitretin 

Acitretin Capsules 

Adefovir Dipivoxil 
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Adelovir Tablets 

Adenosine 

Adenosine Injection 

Adipic Acid 

Adrenaline 

Adrenaline Tartrate 

Adrenaline Injection 

Agomelatine 

Albendazole 

Albendazole Oral Suspension 

Albendazole Tablets 

Alfacalcidol 

Alfuzosin Hydrochloride 

Alfuzosin Prolonged-release Tablets 

Alfuzosin Tablets 

AluinicAcid 

Allantoin 

Allopurinol 

Allopurinol Tablets 

Aloes 

Alprazolam 

Alprazolam Prolonged-release Tablets 

Alprazolam Tablets 

A 1prostadil 

Alprostadil Injection 

Aluminium Acetate Ear Drops 

Dried Aluminium Hydroxide 

Aluminium Hydroxide Gel 

Aluminium Magnesium Silicate 

Aluminium, Magnesium and Simethicone Oral Suspension 

Aluminium, Magnesium and Simethicone Chewable Tablets 

Amantadine Hydrochloride 

Amantadine Capsules 

Ambrisentan 

Ambrisentan Tablets 

Ambroxol Hydrochloride 

Amikacin 

Amikacin Sulphate 

Amikacin Injection 

Amiloride Hydrochloride 

Amiloride Tablets 

Amiloride and Hydrochlorothiazide Tablets 

Aminocaproic Acid 

Aminocaproic Acid Injection 

Aminocaproic Acid Tablets 

Aminophylline 

Aminophylline Injection 

Aminophylline Prokinged-release Tablets 

Aminophylline Tablets 

Amiodarone Hydrochloride 

Amiodarone Intravenous infusion 

Amiodarone Tablets 

Amisulpride 

Amisulpride Tablets 

Amitriptyline Hydrochloride 

Amitriptyline Tablets 

Amlodipine Besylate 

Am lodipine Tablets 

Amlodipine and Benazepril Hydrochloride Capsules 

S-Amlodipine Besylate 

S-Amlodipine Tablets 

Ammonium Chloride 

Amodiaquine Hydrochloride 

Amodiaquine Tablets 

Amoral line Hydrochloride 

Amoxycillin Sodium 
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Amoxycillin Injection 1229 

Amoxycillin Trihydrate •••• 1230 

Amoxycillin Capsules 1231 

Amoxycillin Dispersible Tablets 1232 

Amoxycillin Oral Suspension 1232 

Amoxycillin and Potassium Clavulanate Injection 1233 

Amoxycillin and Potassium Clavulanate Oral Suspension 1234 

Amoxycillin and Potassium Clavulanate Tablets 1235 

Amphotericin B 1236 

Amphotericin B Injection 1237 

Ampicillin 1237 

Ampicillin Capsules 1239 

Ampicillin Oral Suspension 1240 

Ampicillin Dispersible Tablet 1240 

Ampicillin Sodium 1241 

Ampicillin Injection 1243 

Ampicillin Trihydrate 1245 

Alpha Amylase 1246 

Analgin 1247 

Anastrozole 1248 

Anastrozole Tablets 1249 

Anticoagulant Citrate Dextrose Solution 1250 

Anticoagulant Citrate Phosphate Dextrose Solution 1251 

Anticoagulant Citrate Phosphate Dextrose Adenine Solution 1252 

Aprepitant 1253 

Aprepitant Capsules 1255 

Aprotinin 1256 

Arbidol Hydrochloride 1259 
Arginine 1260 

Aripiprazole 1261 

Aripiprazole Tablets 1262 

Armodafinil 1263 

Arteether 1264 
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Artemether 1265 

Arterolane Maleate 1266. 

Artesunate 1267 

Artesunate Injection 1268 

Ascorbic Acid 1270 

Ascorbic Acid Injection 1271 

Ascorbic Acid Tablets 1271 

Ascorbyl Palmitate •••• 1272 

Asenapine Maleate •••• 1272 

Aspartame 1273 

Aspirin 1274 

Aspirin Gastro-resistant Tablets 1276 

Aspirin Tablets 1277 

Soluble Aspirin Tablets 1277 

Aspirin and Caffeine Tablets 1278 

Atazanavir Sulphate 1279 

Atazanavir Capsules 
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1280 

Atenolol 1281 

Atenolol Tablets 1282 

Atenolol and Chlorthalidone Tablets 1283 

Atomoxetine Hydrochloride 1284 

Atomoxetine Capsules 1285 

Atorvastatin Calcium 1286 

Atorvastatin Tablets 1287 

Atorvastatin and Fenofibrate Tablets 1289 

Atosiban Aceteate 1290 

Atracurium Besylate 1291 

Atracurium Besylate Injection 1294 

Atropine Methonitrate 1296 

Atropine Sulphate 1297 

Atropine Injection 1298 

Atropine Eye Ointment 1299 

Atropine Tablets 1299 



ABACAVIR SULPHATE 

in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than 3 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.5 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.3 per cent. 

Water (2.3.43). Not more than 1.5 per cent, determined on 0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of abacavir 
sulphate RS in the mobile phase. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
rnicroparticles (5 gm), 

— mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutylammonium hydrogen 
sulphate in 1000 ml of water and adjusting the pH to 6.0 
with triethylamine, 10 volumes of methanol and 15 
volumes of acetonitrile, 
flow rate: 1.2 ml per minute, 

— spectrophotometer set at 214 nm, 
— injection volume: 20 pl. 

Inject the reference solution.The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of (CI4H18N60)2,H2SO4. 

Storage. Store at a temperature not exceeding 30°. 

Abacavir Oral Solution 

IP 2018 

(C14H1sN60)2,142SO4 
	 Mol. Wt. 670.8 

Abacavir Sulphate is {(1S,4R)-4-[2-amino-6-(cyclopropyll-
amino)9H-purin-9-yl]cyclopent-2-enyl }methano1ulphate. 

Abacavir Sulphate contains not less than 98.0 per cent and 
not more than 102.0 per cent of (C141 -118N60)2, H2SO4, calculated 
on the anhydrous basis. 

Category. Antiretroviral. 

Dose. 300 mg twice daily. ,  

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with abacavir 
sulphate RS or with the reference spectrum of abacavir 
sulphate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives reaction (A) of sulphates (2.3.1). 

Tests 

Specific optical rotation (2.4.22). —32.0° to —38.0°, determined 
in a 0.5 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay using the following 
solutions. 

Abacavir Sulphate 

HN 

N 	N  
I 	I 	\> 

H2N 

L  HO 

, H2SO4 

2 
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Azacitidine 1300 

Azathioprine 1301 

Azathioprine Tablets 1302 

Azelastine Hydrochloride 1303 

Azelastine Eye Drops 1304 

Azelnidipine 1304 

Azelnidipine Tablets 1305 

Azithromycin 1307 

Azithromycin Capsules 1309 

Azithromycin Oral Suspension 1311 

Azithromycin Tablets 1312 

I 1 -3 I 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. Dilute 1.0 ml of‘ the test solution to 

200.0 ml with the mobile phase. 

Inject the reference solution and the test scAttion.-Iri the 
chromatogram obtained with the test solution, the area of an y 

 secondary peak is not more than the area of theiarincipal peak 

Abacavir Sulphate Oral Solution 

Abacavir Oral Solution contains a quantity of Abacavir 
Sulphate equivalent to not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of abacavir 
C I4F1 18N 60. It may contain one or more suitable buffers, 

;votio, preservatives, stabilizers, sweeteners, and 
suspending agents. 

Usual strength. 20 mg per ml. 
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ABACAVIR AND LAMIVUDINE TABLETS 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.6 to 5.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of the oral solution 
containing 50 mg of abacavir in the mobile phase and dilute to 
100.0 ml with the mobile phase. 

Reference solution (a). Dissolve a quantity of abacavir 
sulphate RS in the mobile phase to obtain a solution 
containing 0.05 per cent w/v of abacavir. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 85 volumes of a buffer 

solution prepared by dissolving 1.15 g of ammonium 
dihydrogen phosphate and 2 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, adjusting the 
pH to 6.0 with triethylamine and 15 volumes of 
acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 214 nin, 

injection volume: 20111. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (b) 
(2.0 per cent). 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE  -  Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of the oral solution 
containing 60 mg of abacavir in the mobile phNOndtliltife to 
100.0 ml of the mobile phase. Dilute 5.0 ml oft14S:solution to 
50.0 ml with the mobile phase. 

Reference solution. Dissolve a quantity of abacavir sulphate 
RS in the mobile phase to obtain a solution containing 
0.06 per cent w/v of abacavir. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate  and 2 g of tetrabutyl ammonium hydrogen 
sulphate in 1000 ml of  water,  adjusted to pH 6.0 with 
triethylamine  and 15 volumes  of  acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 214 nm, 
- injection volume: 20 RI. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than  2.0  and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the oral solution (2.4.29) and 
calculate the content of C I4H 1gN60 weight in volume. 

Storage.  Store at a temperature not  exceeding 30°. Do not 
freeze. 

Labelling. The label states the strength in terms of the 
equivalent amount of abacavir. 

Abacavir Tablets 
Abacavir Sulphate Tablets 

Abacavir Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of abacavir, 
CI4H18N60. 

Usual strength. 300 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Meditun. 900 Ail of 0.1 M hydrochloric acid, 
$pe'ed.and tune. 75 rpm and 15 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of abacavir sulphate 
RS in the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica  (5  gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutyl ammonium ,hydrogen 
sulphate in 1000 ml of water and adjusting the pH to 6.0 
with triethylamine and 15 volunos-of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 10 gl. 

Inject the reference solution and the test solution. 

D. Not less than 80 per cent of the stated amount of C I4H 18N60. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powder containing 
50 mg of abacavir in the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution (a). Dissolve a quantity of abacavir 
sulphate RS in the mobile phase to obtain a solution 
containing 0.05 per cent w/v of abacavir. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutylammonium hydrogen 
sulphate in 1000 ml of water and adjusting the pH to 6.0 
with triethylamine and 15 volumes of acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 20 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak ha the 
chromatogram obtained with the reference solution (b) 

(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of abacavir in the mobile 
phase and dilute to 100.0 ml with the mobile phase. Dilute 
5.0 ml of this solution to 50.0 ml with the mobile phase. 

Reference solution. Dissolve a quantity of abacavir sulphate 
RS in the mobile phase to obtain a solution containing 
0.05 per cent w/v of abacavir. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°, 
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutyl ammonium hydrogen 
sulphate in 1000 ml of water, adjusting the pH to 6.0 
with triethylamine and 15 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I4 H 18 N60. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of abacavir. 

Abacavir and Lamivudine Tablets 

Abacavir Sulphate and Lamivudine Tablets 

Abacavir and Lamivudine Tablets contain not less than 
90.0 pr. cent 

 - 
 And not more than 110.0 per cent of the stated 

... 
• 	, 

 ..4mOttnts olatpacavir, C 14 H  1  g N60 and lamivudine, C 1i H 11 N303 S, 

I„Jstialstrefigths. 600 mg abacavir and 300 mg Lamivudine. 



- injection volume: 10 
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Inject the reference solution. The test is nott*Ogless e 
resolution between lamivudine and zidovu 	s is not 
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ABACAVIR, LAMIVUDINE AND ZIDOVUDINE TABLETS 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

Test solution. Dilute the filtrate if necessary, with the 
dissolution medium. 

Reference solution. Dissolve 75 mg of abacavir sulphate RS 
and 30 mg of lamivudine RS in 10 ml of methanol and dilute to 
100.0 ml with the dissolution medium. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 14F1 18N60 and C 8H II N303 S. 

D. Not less than 80 per cent of the stated amounts ofC 14H 18N60 
and C8HIIN303S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 95 volumes of mobile phase A and 5 volumes 
of mobile phase B. 

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of abacavir in the solvent mixture and dilute 
to 100.0 ml with the solvent mixture. 

Reference solution (a). A 0.05 per cent w/v solution of 
lamivudine RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to silica (5 gm), 

- column temperature: 40°, 
mobile phase: A. a buffer solution prepared by 
dissolving 1.9 g of ammonium acetate in 900 ml of water, 
adjusting the pH to 3.8 with glacial acetic acid and 
dilute to 1000 ml with water 

B. methanol, 
- a gradient programme using the conditions -  

flow rate: 1 ml per minute, 
- spectrophotometer set at 277 nm, 

injection volume: 20 

Time 	Mobile phase A 
	

Mobile phase B 
(in min.) 	(per cent v/v) 

	
(per cent v/v) 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (b) 
(2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 60 mg of abacavir in 20 ml of 0. 1 M 
hydrochloric acid and dilute to 100.0 ml with methanol. Dilute 
5.0 ml of this solution to 50.0 ml with the mobile phase. 

Reference solution. Dissolve 35 mg of abacavir sulphate RS 
and 15 mg of lamivudine RS in 15 ml of 0.1 M hydrochloric 
acid and dilute to 50.0 ml with methanol. Dilute 5.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
column temperature: 40°, 

- mobile phase: a mixture of 50 volumes of a buffer solution 
prepared by dissolving 7.66 g of ammonium acetate in 
1000 ml of a 0.5 per cent w/v solution of glacial acetic 
acid and 50 volumes of methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 282 nm, 
injection volume: 10111. 

Inject the reference solution. The test is not valid unless the 
deviation for replicate injections is not more 

**Owe solution and the test solution. 

Calculate the contents of C 14 H 18 N 60 and C 8 1-1 11 N 303 S in the 
tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Abacavir, Lamivudine and Zidovudine 
Tablets 

Abacavir, Lamivudine and Zidovudine Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of abacavir, C 14H18N60 lamivudine, C 8H 11 N303S 
and zidovudine, C10H13N504. 

Usual strength. 300 mg Abacavir, 150 mg Lamivtidine and 
300 mg Zidovudine. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary with the 
dissolution medium. 

Reference solution. A solution containing 0.035 per cent w/v 
of abacavir sulphate RS, 0.015 per cent w/v lamivudine RS 
and 0.03 per cent w/v of zidovudine RS in the dissolution 
medium. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm) (Such 
as Restek's Pinnacle II C-18), 
column temperature: 50°, 

- mobile phase: a mixture of 88 volumes of a buffer solution 
prepared by dissolving 1 g of octanesulphonic acid 
and 1 ml of triethylamine in 1000 ml of water, adjusting 
the pH to 2.5 with orthophosphoric acid and 12 volumes 
of acetonitrile, 

- flow rate: 2.5 ml per minute, 
spectrophotometer set at 272 nm,  

less than 2.5, the column efficiency for lamivudine, zidovudine 
and abacavir peaks is not less than 700, 1200 and 2000 
theoretical plates respectively, the tailing factor for lamivudine, 
zidovudine and abacavir peaks is not more than 2.0 and the 
relative standard deviation of replicate injections is not more 
than 2.0 per cent for each component. 

Inject the reference solution and the test solution. 

Calculate the contents of C 14 H 18N60, C8H 11 N303 S and 
C101113N504. 

D. Not less than 70 per cent of the stated amounts of 
C I4H 181\160, C8H II N303S and CloH13N504• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. A 0.2 per cent v/v solution of 
orthophosphoric acid in a mixture of 70 volumes of water and 
30 volumes of methanol. 

Test solution. Disperse a quantity of the powdered tablets 
containing 75 mg of Lamivudine in the solvent mixture and 
dilute to 100.0 ml with the solvent mixture. 

Reference solution (a). A 0.075 per cent w/v solution of 
lamivudine RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 70 volumes of methanol, 

30 volumes of acetonitrile and 0.4 volume of 
tetrahydrofuran, 

B. a buffer solution pH 3.0 prepared by 
dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.0 
with orthophosphoric acid, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 225 nm, 

injection volume: 10 

Time 	Mobile 
	

Mobile 	Flow rate 
phase A 
	

phase B 
(per cent v/v) (per cent v/v) (ml per min.) 

2 98 1 
2 98 1 

20 80 1 

20 80 1 

30 70 1 
35 65 1.3 

35 65 1.3 

2 98 1 
2 98 1 

Tests 0 95 5 

Dissolution (2.5.2). 20 95 5 

Apparatus. No 1, 40 30 70 

Medium. 900 ml of 0.1 M hydrochloric acid, 45 95 5 

Speed and time. 75 rpm and 30 minutes. 50 95 5 

(in min.) 
0 
10 
25 
28 
50 
60 



ABACAVIR, LAMIVUDINE AND ZIDOVUDINE TABLETS 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 1.5 for each component. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (3.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(5.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
methanol. 

Test solution. Disperse a quantity of the powdered tablets 
containing 150 mg of abacavir in 100 ml of water, add 80 ml of 
methanol and dilute to 200.0 ml with methanol. Dilute 10.0 ml 
of this solution to 25.0 ml with the solvent mixture. 

Reference solution. A solution containing 0.35 per cent w/v 
of abacavir sulphate RS, 0.15 per cent w/v lamivudine RS 
and 0.30 per cent w/v ofzidovudine RS in the solvent mixture. 
Dilute 5.0 ml of this solution to 50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um ) 
(Such as Kromasil C-18), 

- column temperature: 50°, 
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1 g of octanesulphonic acid 
and 1 ml of triethylamine in 1000 ml of water, adjusted 
to pH 4.5 with orthophosphoric acid and 35 volumes of 
methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 272 nm, 

- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency for lamivudine is not less than 2000 
theoretical plates, the tailing factor is not more than 2.0 for 
each component and the relative standard deviation of replicate 
injections is not more than 2.0 per cent for each component. 

Inject the reference solution and the test solution. 

Calculate the contents of C I 4H 1 8N60, C 8 H II N 30 3 S and 
C 10 H 13N504  in the tablets. 

Storage. Store protected from moisture, at alertperattire,not .• 
exceeding 30°. 

IP 2018 

Abiraterone Acetate 

H C 

	

C26H33 NO2 	 M01. Wt. 391.6 

Abiraterone Acetate is 17-(3-pyridinyl)androsta-5,16-dien-30- 
yl acetate. 

Abiraterone Acetate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C26H33 NO2, calculated on the 
anhydrous basis. 

Category. Anticancer. 

Description. A white to off-white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with abiraterone 
acetate RS or with the reference spectrum of abiraterone 
acetate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 60 mg of the substance under 
examination in methanol and dilute to 20.0 ml with methanol. 

Reference solution. A 0.0015 per cent w/v solution of 
abiraterone acetate RS in methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl group (3.5 pm) (Such as Zorbax SB-Phenyl), 
- mobile phase: A. mixture of 700 volumes of water and 

300 volumes of acetonitrile, 
B. mixture of 900 volumes ofacetonitrile 

and 100 volumes of methanol, 
gradient programme using the conditions given below, 

- -spectrophotometer set at 210 nm, 
. 	. 

injection volume: 10 RI. 

IP 2018 

Time 
in min) 

Mobile phase A 
per cent v/v) 

Mobile phase B 	Flow 
(per cent v/v) (ml.per min.) 

0 45 55 0.5 

18 45 55 0.5 

18.1 45 55 1.0 

35 0 100 1.0 

35.1 45 55 0.5 

43 45 55 0.5 

Name 	 Relative 
retention time 

Correction 
factor 

Abiraterone acetate impurity A' 0.22 1.3 

Abiraterone acetate impurity B 2  0.41 ,1.51 

Abiraterone acetate impurity C 3  0.49 0.49 

Abiraterone acetate impurity D 4  0.5gff'  0.89 

Abiraterone 0.67 0.44 

Abiraterone acetate (Retention 
time: about 26 minute) 1.0 

Reduced impurity' 1.07 1.3 

'(3P)- 3-hydroxy-androsta-5- ene-17-one, 

2(313)- 3-acetoxy-androsta-5- enc-17-one, 

3 17-iodo-androsta - 5,16 -diene - 3 -beta -ol, 

45, 16-pregnadien-3B-avtoxy-20-one, 

5(3P)- 17-(pyridine-3-yl)androsta-16- (me-3-01. 

Inject the reference solution. The test is not valid unless the 
tailing factor for the principal peak is not more than 2.0, the 
column efficiency is not less than 4000 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent. The retention time of the principal peak 
is about 26 minutes. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to abiraterone acetate impurities A, B, C, D and 
reduced impurity is not more than the area of principal peak in 
the chromatogram obtained with the reference solution (0.5 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (0.5 per cent). The sum of the 
areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm) 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 1.0 per cent, deTermined on 
0.5g. 

ABIRATERONE ACETATE TABLETS 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 30 mg of the substance under 
examination in 100.0 ml with methanol. 

Reference solution. A 0.03 per cent w/v solution of abiraterone 
acetate RS in methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl group (3.5 p.m) (Such as Zorbax SB-Phenyl), 
- mobile phase: a mixture of 500 volumes of acetonitrile, 

400 volumes of methanol and 100 volumes of water. 
flow rate: 0.6 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 5 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is 
not less than 5000 theorotical plates and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C26H33NO2. 

Storage. Store protected from moisture. 

Abiraterone Acetate Tablets 
Abiraterone Acetate Tablets contain not less than 90.0 per 
cent and not more than 1 10.0 per cent of the stated amount of 
abiraterone acetate, C26H33NO2. 

Usual Strength. 250 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution. (2.5.2) 

Apparatus No.1, 
Medium. 900 ml of 0.0565 M sodium dihydrogen 
orthophosphate monohvdrate in 0.25 per cent w/v solution 
of sodium lauryl sulphate. Adjust the pH to 4.5 with 
orthophosphoric acid, 
Speed and time. 50 rpm and 60 minutes. 

Withdrawa suitable volume of the medium and filter, rejecting 
the first few MI of filtrate. 

Determine by liquid chromatography (2.4.14). 



The retention time of fluorescamine is about 4 minutes; 
acamprosate impurity A is about 8 minutes. Acamprosate is 
not detected by this system. 

Inject the reference solution and the test solution. Run the 
chromatogram 6 times the retention time of acamprosate 
impurity A. In the chromatogram obtained with the  test 
solution, the area of any peak corresponding to acamprosate 
impurity A is not more than the area of the corresponding 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Heavy metals (2.3.13). Dissolve 2 g in water and dilute to 20 ml 

with water. 12 ml of this solution complies with the limit test 
for heavy metals, Method D (10 ppm) using 10.0 ml of 
lead standard solution (1 ppm). 

Loss on drying (2.4.19). Not more than 0.4 per cent, determined 
on 1 g by drying in an oven at 105°. 

Assay. To 4 g of cation exchange resin (75 to 150 p,m) add 

20 ml of water and stir magnetically for 10 minutes. Introduce 
this suspension into a glass column 45 cm x 2.2 cm, equipped 
with a polytetrafluoroethylene flow cap covered by a glass-
wool plug. Allow a few ml of this solution to flow, then place a 
plug of glass wool over the resin. Pass 50 ml of 1 M 

hydrochloric acid through the column. The eluate reaches to 
pH 1. Wash with 3 quantities, each of 200 ml, of water to 
obtain an eluate at pH 6. Dissolve 0.1 g of the substance 
under examination in 15 ml of water. Slowly pass through the 
column and wash with 3 quantities, each of 25 ml, of water, 
collecting the eluate. Allow to elute until an eluate at pH 6 is 
obtained. Titrate the solution obtained with 0.1 M sodium 

hydroxide, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02002  g of 
C101420CaN208S2. 

Acarhose 

HO 	 HO 

0, 	 0 	 - -O 

\ OH 	 \.(NDH 

H 
N N 	 0 

OH 	 OH 	 OH 

C,5H43NOI  8 
	 Mol. Wt. 646.0 

HO 

,`OH 
OH  	 

OH 

CH 3  

OH 
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Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
abiraterone acetate RS in dissolution medium and dilute 
quantitatively with the dissolution medium to obtain a solution 
of similar concentration as the test solution. 

Use the chromatographic system as described under Assay. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C, 6H33 N0,. 

D. Not less than 75 per cent of the stated amount of C26H33NO2 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of the powder containing 150 mg of abiraterone acetate in 35 
ml of methanol with the aid of ultrasound for 10 minutes and 
dilute to 50.0 ml with methanol, mix well and filter. 
Reference solution. A 0.0006 per cent w/v solution of 
abiraterone acetate RS in the methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.5 gm) (Such 
as Waters X bridge shield RP 18), 

- mobile phase: A. 0.01M potassium dihydrogen ortho-
phosphate, 

B. a mixture of 90 volumes of acetonitrile 
and 10 volumes of water 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 252 nm, 
- injection volume: 5 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 45 55 
25 30 70 
40 22 78 
45 22 78 
46 45 55 
53 45 55 

Inject reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. --Iti -the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 timesthe area of the 

principal peak in the chromatogram obtained with reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.5 times of the 
principal peak in the chromatogram obtained with reference 
solution. (0.1 per cent). 

Other tests. Complies with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 250 mg of abiraterone 
acetate disperse in about 150 ml of methanol with the aid of 
ultrasound for 15 minutes and dilute to 200.0 ml with methanol, 
mix well and filter. Further dilute 5.0 ml to 20.0 ml with methanol. 
Reference solution. A 0.031 per cent w/v solution of 
abiraterone acetate RS in the methanol. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.5 pm) (Such 
as Zorbax SB-C 18)., 

- mobile phase: a mixture of 100 volumes of mobile phase 
A and 900 volumes of mobile phase B, 

A. Dissolve 1.36 g of potassium 
dihydrogen orthophosphate in 1000 ml of water. Filter 
and adjusted to pH 3.0 with orthophosphoric acid, 

B.a mixture of 90 volumes of acetonitrile 
and 10 volumes of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 252 nm, 
- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C2 6H 33NO, in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Acamprosate Calcium 

H 0 0 
// H3C,r,N 

0 
2 

Mol.Wt.400.5 

Acamprosate Calcium is calcium bis(3-acetamidopropane-

l-sulphonate). 

Acamprosate Calcium contains not less than 98.0 per cent 
and not more than 102.0 per cent of C I0H20CalshOgS2, calculated 

on the dried basis. 

Category. Indicated for treatment of alcohol dependence. 

Dose. Equivalent 600 mg of Acamprosate thrice daily. 

Description. A white or almost white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ,acamprosate 

calcium RS or with the reference spectrum of acamprosate 

calcium. 

B. It gives reaction (A) of calcium (2.3.1). 

Tests 

Solution A. A 5.0 per cent w/v solution in carbon dioxide-free 

water. 

Appearance of solution. Solution A is clear (2.4.1) and 
colourless (2.4.1). 

pH (2.4.24). 5.5 to 7.0 for solution A. 

Impurity A (Homotaiirine). Determine h ∎  liquid 

chromatography (2.4':14). 

Test solution. Dissolve 0.4 g of the substance under 
examination in water and dilute to 20.0 ml with water. Dilute 

10.0 ml of this solution to 100.0 ml with borate buffer solution 

pH 10.4. Transfer 3.0 ml of this solution in a 25 ml ground-
glass-stoppered tube. Add 0.15 ml of a freshly prepared 
0.5 per cent w/v solution of fluorescamine in acetonitrile. 
Shake immediately and vigorously for 30 seconds. Place in a 
water-bath at 50° for 30 minutes. Cool under a stream of cold 
water. Centrifuge and filter the supernatant liquid. 

Reference solution. A 0.025 per cent w/v solution of 
acamprosate impurity A RS (homotaurine RS) in water. Dilute 

0.4 ml of the solution to 100.0 ml with borate buffer solution 

pH 10.4. Treat 3.0 ml of this solution in the same way as the 
test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

spherical octadecylsilane bonded to porous silica 
(5 gm) with a specific surface area of 170 m 2/g, and a 

pore size of 12 nm, 
- mobile phase: a mixture of 10 volumes of acetonitrile, 

10 volumes of methanol and 80 volumes of 0.1 M 

phosphate buffer pH 6.5, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 261 nm, 
-- injection volume: 20 pl. 

Acarbose is 0-4,6-dideoxy-4-[[(1 S,4R, 5S,6S) - 

4,5,6-trihydroxy -3-(hydroxymethyl)cyclohex -2-enyl]amino- 

; a.-0:01copyratiosyl-(1-4)-0-a-n- glucopyranosyl-(1-44)- 
15-glavyrailose which is produced by certain strains of 

inoplanes utahensis. 

c a 2  + 

• 
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orthophosphate and 0.35 g of sodium dihydrogen 

phosphate in 1000 ml of water and 60 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 25H4 INO ,x in the tablets. 

Storage. Store protected from light and moisture. 

Acarbose contains not less than 95.0 per cent and not more 
than 102.0 per cent ofC25H43N0 18 , calculated on the anhydrous 
basis. 

Category. Antidiabetic. 

Dose. 50 mg to 100 mg thrice daily. 

Description. A white or yellowish, amorphous powder. 
hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acarbose RS 
or with the reference spectrum of acarbose. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 5.5 to 7.5, determined in 5.0 per cent w/v solution 
in carbon dioxide free water (solution A). 

Specific optical rotation (2.4.22). +168° to +183°, dilute 2 ml of 
solution A to 10 ml with water. 

Light absorption (2.4.7). Absorbance of solution A at 425 nm, 
not more than 0.15. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.2 g of the substance under 
examination in water and di lulte to 10.0 ml of water. 

Reference solution (a). A 0.6 per cent w/v solution of 
acarbose impurity A RS (0-4,6-dideoxy-4--1[(1S,4R,5S,6S)- 
4 , 5 ,6- trihydroxy-3-(hydroxymethyl)cyclohex-2- 
enyl]aminok-a-D-glucopyranosyl-(1-4)-0-a-D-- 
glucopyranosyl-(1--)4)-D-arabino-hex- 2-ulopyranose 
RS) in the test solution. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

aminopropylsilane bonded to porous silica (5 iAm), 
column temperature: 35°, 

- mobile phase: a mixture of 75 volumes of acetonitrile, 
25 volumes of a solution containing 0.06 per cent w/v of 
potassium dihydrogen orthophosphate and 0.035 per 
cent w/v of disodium hydrogen phosphate dihydrate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 

injection volume: 10µl.  

above the baseline of the peak due to acarbose impurity A and 
Hv  is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to acarbose. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to acarbose impurity A is not more 
than 0.6 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.6 per cent). The area of 
the peak at relative retention time of about 0.5 is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (1.0 per cent) and the area of the 
peak at relative retention time of about 1.2 is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.5 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The sum of areas of all 
the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (3.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 
Water (2.3.43). Not more than 4.0 per cent, determined on 
0.3 g. 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Dissolve 10 mg of the substance under 
examination in water and dilute to 50.0 ml of water. Dilute 
5.0 ml of this solution to 50.0 ml with water. 

Reference solution. A 0.002 per cent w/v solution of 
acarbose RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm packed with 

aminopropylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 75 volumes of acetonitrile 

and 25 volumes of a solution containing 0.06 per cent 
w/v ofpotassium dihydrogen phosphate and 0.035 per 
cent w/v of disodium hydrogen phosphate dihvdrate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Acarbose Tablets 
Acarbose Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of acarbose, 
C25H43NO ix. 

Usual strengths. 50 mg; 100 mg. 

Identification 

In the Assay, the chromatogram obtained with the test solution 
corresponds to the chromatogram obtained with the reference 
solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 	 rov 
Medium. 500 ml of a phosphate buffer prepared by dissolving 
1.36 g ofpotassium dihydrogen orthophosphate and 2 ml of 

triethylamine in 1000 ml of water and adjusting the pH to 3.0 

with orthophosphoric.  acid, 

Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. 15 volumes of the phosphate buffer and 85 
volumes of acetonitrile: 

Test solution. The filtrate diluted with solvent mixture to 
produce a 0.002 per cent w/v solution. 

Reference solution. A 0.002 per cent w/v solution of acarbose 

RS in the solvent mixture. 

Use the chromatographic system described in the Assay. 

Calculate the content of C 25H43N0, 8 . 

D. Not less than 70 per cent of the stated amount of 

C25H43N0 1 8. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 50 mg of Acarbose in the 
mobile phase by shaking mechanically, dilute to 250.0 ml with 
the mobile phase and filter. 

Reference solution. A 0.02 per cent w/v solution of neat-hose 

RS in the mobile phase. 

Charomatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amino groups chemically bonded to porous silica 

(5  lam),  
- mobile phase: a mixture of 40 volumes °fa buffer sohntio

n by dissolving 0.6 g of potassium dihydrogen  

Acebutolol Hydrochloride 

CH 
OH H 
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	 N 

	
CH 3  , HCI 

CH3 
H C 

	

CisH28N,04,HCI 	 Mol. Wt. 372.9 

Acebutolol Hydrochloride is (RS)-3'-acety1-4'-(2-hydroxy-
3-isopropylaminopropoxy)butyranil ide hydrochloride. 

Acebutolol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent ofC 1 ,1-128N204, HCI, calculated 

on the dried basis. 

Category. P 1 -receptor antagonist; antihypertensive; 
antianginal; antiarrhythmic. 

Dose. As antihypertensive, initially, 400 mg once daily or 
200 mg twice daily, increased after 2 weeks to 400 mg twice 
daily. As antianginal, initially, 400 mg once daily or 200 mg 
twice daily; in severe angina, 300 mg thrice daily; maintenance 
dose, upto 1.2 g daily. As antiarrhythmic, 400 mg to 1.2 g daily, 
in 2 to 3 divided doses. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
 Compute -the--Spectrum with that obtained with acebutolol 

hydrozAloride - RS or with the reference spectrum of acebutolol 
hydrochloride. 

Inject .the reference solution and the test solution. 

Inject reference solution (a). The test is not valid unlegs the Calculate the-content of C25H43N018. 
peak-to-valley ratio is not less than 1.2, where H r  is the height Stotage. Store protected from moisture. 
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Storage. Store protected from light. 

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 per cent v/v solution of 
hydrochloric acid shows absorption maxima at about 233 nm 
and 322 nm; absorbance at 233 nm, 0.55 to 0.61. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of water, 40 volumes 
of methanol and 0.5 volume ofperchloric acid. 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 100.0 ml with methanol. 

Reference solution (a). A 0.1 per cent w/v solution of 
acebutolol hydrochloride RS in methanol. 

Reference solution (b). A mixture of equal volumes of reference 
solution (a) and a 0.1 per cent w/v solution ofpindolol RS in 
methanol. 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots. 

D. A 5 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution is not 
more opalescent than opalescence standard 0S2 (2.4.1) and 
not more intensely coloured than reference solution BYS5 
(2.4.1). 

pH (2.4.24). 5.0 to 7.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 
phase A. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm. packed with 

endcapped octadecylsilane bonded to porous silica 
(5  Pm), 

- column temperature: 40°, 
- mobile phase: A. mix 2.0 ml of orthophosphoric acid 

and 3.0 ml of triethylamine and dilute to 1000 ml with 
water, 

B. equal volumes of acetonitrile and 
mobile phase A, 

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 25 gl.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 98 2 
2 98 2 

30.5 10 90 
41 10 90 
42 98 2 
50 98 2 

Acebutolol Tablets 

Acebutolol HydrochlorideTablets 

Acebutolol Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of acebutolol 
hydrochloride, C I8H28N204, HCI. 

Usual strengths. 200 mg; 400 mg. 

Identification 

A. When examined in the range 220 nm to 360 nm (2.4.7), the 
solution obtained in the Assay, shows an absorption maximum 
at about 233 nm. 

B. Determine by thin layer chromatography (2.4.17). coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of water, 40 volumes 

of methanol and 0.5 volume ofperchloric acid. 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of 
methanol, with the aid of ultrasound for 15 minutes and dilute 
to 50.0 ml with methanol, centrifuge and use the clear 
supernatant liquid. 

Reference solution (a). A 0.1 per cent w/v solution of 
acebutolol hydrochloride RS in methanol. 

)4 .  

Reference solution (b). A mixture of equal volumes of reference 
solution (a) and a 0.1 per cent w/v solution ofpindolol RS in 
methanol. 

Apply to the plate 10 ul of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating two plates with silica gel GF254. 

Mobile phase (a). The upper layer obtained by shaking 
together 50 volumes of water, 40 volumes of 1-hutanol and 10 
volumes of glacial acetic acid. 

Mobile phase (b). A mixture of 90 volumes of 2-propanol and 
10 volumes of glacial acetic acid. 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of 
methanol, with the aid of ultrasound for 15 minutes and dilute 
to 50.0 ml with methanol, centrifuge aruiThse the -cIe.ar 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with methanol. 

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with methanol. 

Reference solution (c). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml with methanol. 

Apply 20 .tl of each solution on each plate. Develop two 
chromatograms using separately the two mobile phases. After 
development, dry the plates in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatograms obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) and not more than two such spots 
are more intense than the spot in the chromatograms obtained 
with reference solution (c). Ignore any spot at the point of 
application. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Acebutolol Hydrochloride 
with 40 ml °fa/ M hydrochloric acid and add sufficient water 
to produce 100.0 ml, filter and dilute 10.0 ml of the filtrate to 
100.0 ml with water. Dilute 10.0 ml of this solution to 100.0 ml 
with water and measure the absorbance of the resulting 
solution at the maximum at about 233 nm (2.4.7). 

Calculate the content of C18 H28 N204,HC1 taking 580 as the 
specific absorbance at 233 nm. 

Storage. Store protected from light. 

Aceclofenac 

COOH 

CI6H I3C12N04 
	 Mol. Wt. 354.2 

Aceclofenac is 2-[(2,6-dichlorophenyl)arnino] 
phenylacetoxyacetic acid. 

Aceclofenac contains not less than 99.0 per cent and not 
more than 101.0 per cent of C,61 -113C12N04, calculated on the 
dried basis. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with mobile phase A. 

Reference solution (c). Mix 2.0 ml of reference solution (b) 
and 1.0 ml of 0.2 per cent w/v solution of acehutolol impurity 
A RS (N-0-acetyl-4-[(2RS)-3-(ethylamino).,.2,-kycfroxy..  1 ml o$0.1 Msodium hydroxide is equivalent to 0.03729 g of 
propoxy]phenyl] butanamide RS) and dilute to ' c1sFIEN204>HP. 
10.0 ml with mobile phase A. 

Inject reference solution (c).The test is not valid unless the 
resolution between the peaks due to acebutolol impurity A 
and acebutolol is not less than 7.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.3 g in 50 ml of ethanol (95 per cent) and 
add 1 ml of 0.1 M hydrochloric acid. Titrate with 0.1 Msodium 
hydroxide, determining the end point potentiometrically 
(2.4.25). Read the volumes added between the two points of 
inflection. 

c-ategary. Nonsteroidal antiinflammatory. 

supernatant liquid. - 	Dose, Orally, 100 mg twice daily. 
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Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted iftests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aceclofenac 
RS or with the reference spectrum of aceclofenac. 

B. When examined in the range 220 nm to 370 nm (2.4.7), a 
0.002 per cent w/v solution in methanol shows an absorption 
maximum at 275 nm 

C. Dissolve 10 mg in 10 ml of ethanol. To 1 ml of this solution, 
add 0.2 ml of a mixture, prepared immediately before use, of 
equal volumes of a 0.6 per cent solution of potassium 
ferricyanide and a 0.9 per cent solution of ferric chloride. 
Allow to stand protected from light for 5 minutes. Add 3 ml of 
a 1 per cent solution of hydrochloric acid. Allow to stand 
protected from light for 15 minutes. A blue colour develops 
and a precipitate is formed. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE -Prepare the solutions immediately before use. 

Solvent mixture. 30 volumes of mobile phase A and 70 volumes 
of mobile phase B. 

Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml of the solvent mixture. 

Reference solution (a). A 0.043 per cent w/v solution of 
aceclofenac impurity A RS (diclofenac sodium RS) in the 
solvent mixture. 

Reference solution (b). Mix 1.0 ml of reference solution (a) 
and 5.0 ml of the test solution and dilute to 100.0 ml with the 
solvent mixture. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5  gm), 

- column temperature: 40°, 
- mobile phase: A. a 0.11 per cent v/v solution of 

orthophosphoric acid, adjusted to pH 7.0 with sodium 
hydroxide solution, 

B. a mixture of 10 volumes of water and 
90 volumes of acetonitrile, 

- a gradient programme using the conditions given help* 
flow rate: 1 ml per minute, 

- spectrophotometer set at 275 nm, 
- injection volume: 10µl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 
25 50 50 
30 20 80 
50 20 80 
55 70 30 

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to aceclofenac impurity A 
and aceclofenac is not less than 5.0. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to aceclofenac impurity A and of any other secondary 
peak is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 0.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
(0.7 per cent). Ignore any peak with an area less than 
0.02 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.02 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 45 volumes of water and 55 volumes of 
acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of this solution to 50.0 ml 
with the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of 
aceclofenac RS in the solvent mixture. 

Chromatographic system 
-- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 45 volumes of buffer solution 

prepared by diluting 1 ml of orthophosphoric acid to 
1000 ml with water and 55 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 275 nm, 
- „injection volume: 20 pl. 

The retention time of the principal peak is about 5.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI6H13C12N04. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Aceclofenac Tablets 
Aceclofenac Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
aceclofenac, CI6H13C12N04. 

Usual strength. 100 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium: 900 ml of phosphate buffer pH 7.5, 
Speed and time. 50 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 273 nm (2.4.7). 
Calculate the content of aceclofenac, C 1 61-113C12N04 in the 
medium from the absorbance obtained from a solution of 
known concentration of aceclofenac RS. 

D. Not less than 70 per cent of the stated amount of 
CI6H13C12N04 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Aceclofenac with the solvent mixture 
anddilute to 100.0 ml with the solvent mixture, filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
aceclofenac RS in the solvent mixture. 

Reference solution (h). Dissolve a quantity of diclofenac 
sodium RS containing 25 mg of diclofenac in the solvent mixture 

and dilute to 25.0 ml with the solvent mixture. Dilute 1.0 ml of 
this solution and 1.0 ml of reference solution (a) to 100.0 ml 
with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

dimethyloctylsilane bonded to porous silica (5 gm) 
(Such as Hypersil MOS), 

- mobile phase: a mixture of 55 volumes of buffer pH 3.5 
prepared by adding 1.2 ml of glacial acetic acid in 
1000 ml of water adjusting the pH to 3.5 with dilute 
sodium hydroxide solution, 22.5 volumes of acetonitrile 
and 22.5 volumes of tetrahydrofiiran, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 275 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to aceclofenac and 
diclofenac is not less than 5.0 and the column efficiency is not 
less than 2000 theoretical plates for peak due to aceclofenac. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to diclofenac is not more than 5 times the area of the 
peak due to diclofenac in the chromatogram obtained with 
reference solution (b) (5.0 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks other than diclofenac peak is not more than twice the 
area of the peak in the chromatogram obtained with the 
reference solution (b) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 55 volumes of acetonitrile and 45 volumes 
of water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Aceclofenac with 60 ml of 
acetonitrile, with the aid of ultrasound for 10 minutes and 
dilute to 100.0 ml with acetonitrile. Dilute 5.0 ml of this solution 
to 50.0 ml with the solvent mixture. 

Reference solution. A 0.1 per cent w/v solution of aceclofenac 
RS in acetonitrile. Dilute 5.0 ml of this solution to 50.0 ml with 
the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Hypersil ODS), 

- friobite phase: a mixture of 55 volumes of buffer solution 
-prepared. by adding 1.0 ml of glacial acetic acid in 
1000 ml of water and 45 volumes of acetonitrile, 
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- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 275 nm, 
- injection volume: 204 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI6H 1 3C12N04  in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Acepromazine Maleate 

CI9H22N20S,C4H404 	 Mol. Wt. 442.5 

Acepromazine Maleate is 2-acetyl-10-(3-dimethylaminopropyl) 
phenothiazine hydrogen maleate. 

Acepromazine Maleate contains not less than 98.5 per cent 
and not more than 101.0 per cent of C19H22N20S,C4H404, 
calculated on the dried basis. 

Category. Antipsychotic. 

Dose. 0.25 mg to 1 mg. 

Description. A yellow coloured, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acepromazine 
maleate RS or with the reference spectrum of acepromazine 
maleate. 

B. Complies with the test for Identification of Phenothiazine 
(2.3.3). 

C. Dissolve 0.2 g in a mixture of 3 ml of water and 2 ml of 5 M 
sodium hydroxide and shake with 3 ml of ether. Add to the 
aqueous solution 2 ml of bromine solution, warm in a water-
bath for 10 minutes, heat to boiling, cool and add 0.25 ml to a 
solution of 10 mg of resorcinol in 3 ml of ,s1dpki4,aCid; 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 1.0 per cent w/v solution. 

Related substances. Complies with the test for related 
substances in phenothiazines (2.3.5), but using a mixture of 75 
volumes of n-hexane, 17 volumes of butan-2-one and 8 
volumes of diethylamine as the mobile phase. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° at a pressure not exceeding 
0.7 kPa for 16 hours. 

Assay. Dissolve 0.4 g in 50 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04425 g of 
C19}122N20S,C411404• 

Acesulphame Potassium 

H 3 C 	//
0  s  0  

K +  

0 

C4H4KNO4S 	 Mol. Wt. 201.2 

Acesulphame Potassium is potassium 6-methyl-
1,2,3-oxathiazin-4-olate 2,2-dioxide. 

Acesulphame Potassium contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 4H4KNO4S, calculated on 
the dried basis. 

Category. Sweetening agent. 

Description. A white or almost white, crystalline powder or 
colourless crystals. 

Identification 

Tests B and C may be omitted if tests A and C are carried out. 
Tests A and C may be omitted if tests B and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with acesulphame potassium 
RS or with the reference spectrum of acesulphame potassium. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate w4ty!;vilulose F254. 

Test solution. Dissolve 5 mg of the substance under 

examination in water and dilute to 5.0 ml with water. 

Reference solution (a). A 0.1 per cent w/v solution of 
acesulphame potassium RS in water. 

Reference solution (b). A solution containing 0.1 per cent 

w/v each of acesulphame potassium RS and saccharin sodium 

in water. 

Apply to the plate 5 1..il of each solution. Run the plate twice 
over a path of 15 cm. Dry the plate in warm air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots. 

C. 0.5 ml of solution A gives reaction (If potassium (2.3.1). 

Tests 

Solution A. A 20 per cent w/v solution in carbon dioxide-free 
water. 

Appearance of solution. Solution A is clear and colourless 
(2.4.1). 

Acidity or alkalinity. To 20 ml of solution A, add 0.1 ml of 
bromothymol blue solution. Not more than 0.2 ml of 0.01 M 
hydrochloric acid or 0.01 M sodium hydroxide is required to 
change the colour ofithe indicator. 

Impurity A. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.. 

Mobile phase. A mixture of 2 volumes of water, 15 volumes of 
ethanol (95 per cent) and 74 volumes of ethyl acetate. 

Test solution. Dissolve 0.8 g of the substance under 
examination in water and dilute to 10 ml with water. 

Reference solution (a). A 0.2 per cent w/v solution of 
acetylacetamide (acesulphame impurity A) in water To 5.0 ml 
of this solution, add 45 ml of water and dilute to 100 ml with 
methanol. 

Reference solution (h). To 10 ml of reference solution (a), add 
1 ml of the test solution and dilute to 20 ml with methanol. 

Apply to the plate 5µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with 
phosphoric vanillin solution and heat at 120° for about 
10 minutes. Any spot due to acesulphame impurity A is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.125 per cent). The chromatogram 
obtained with reference solution (a) shows a clearly visible 
spot and the chromatogram obtained with reference solution 
(b) shows two clearly separated spots. 

Related substances. Determine by liquid 
(2.4.14). 

S." 

Test solution. Dissolve 0.1 g of the substance under 
examination in water and dilute to 10.0 ml with water. 

Reference solution (a). A 0.004 per cent w/v solution of 
acesulphame potassium impurity B RS (5-chloro-6-methyl-
1,2,3-oxathiazin-4(3H)-one 2,2-dioxide RS) in water. Dilute 
1.0 ml of this solution to 200.0 ml with water. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
100.0 ml with water. Further dilute 1.0 ml of this solution to 
10.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: a mixture of 40 volumes of acetonitrile, 

60 volumes of 0.33 per cent w/v solution of 
tetrabutylammonium hydrogen sulphate, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 234 nm, 
- injection volume: 20 µl. 

The relative retention time with reference to acesulphame for 
acesulphame impurity B is about 1.6. 

Inject reference solution (b). The test is not valid unless 
the column efficiency is not less than 2000 theoretical plates 
and the tailing factor is not more than 2.0 for the principal 
peak. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to acesulphame impurity 
B is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (20 ppm). 
The area of any other secondary peak is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent). The sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). Ignore any peak with an area less than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) except for the peak due to 
acesulphame impurity B (0.05 per cent). 

Heavy metals (2.3.13). 12 ml of solution A complies with the 
limit test for heavy metals, Method D (5 ppm), using 10.0 ml of 
lead standard solution (1 ppm). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.15 g in 50 ml of anhydrous acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 

ly (2.4.25). Carry out a blank titration. 

rchloric acid is equivalent to 0.02012 g of bluish black colour develops on heating for l5 	 MohiTe, phase A mixture of 10 volumes of ammonia, - 

water-bath. 	 60-iiolumes of acetone and 60 volumes of ethyl acetate. 
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Acetazolamide 

0 
SN 

H2N N-O N 

CAN403S2 

Acetazolamide is N-(5-sulphamoy1-1,3,4-thiadiazol-2-y1) 
acetamide. 

Acetazolamide contains not less than 98.5 per cent and not 
more than 101.0 per cent of C 4H6N403 S2, calculated on the 
dried basis. 

Category. Carbonic anhydrase inhibitor; used in the treatment 
of glaucoma. 

Dose. Initial dose, 500 mg; subsequent doses, 250 mg every 
six hours. 

Description. A white to faintly yellowish-white, crystalline 
powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
C and D may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acetazolamide 
RS or with the reference spectrum of acetazolamide. 

B. When examined in the range 230 nm to 260 nm (2.4.7), a 
0.003 per cent w/v solution in 0.01 Msodium hydroxide shows 
an absorption maximum at about 240 nm; absorbance at about 
240 nm, 0.49 to 0.53. When examined in the range 260 nm to 
360 nm (2.4.7), a 0.00075 per cent w/v solution in 0.01 Msodium 
hydroxide shows an absorption maximum at about 292 nm; 
absorbance at about 292 nm, 0.43 to 0.47. 

C. To about 20 mg in a test-tube add 4 ml of 2 M hydrochloric 
acid and 0.2 g ofzinc powder and immediately place a piece of 
lead acetate paper over the mouth of the tube; the paper 
exhibits a brownish-black colour. 

D. To 25 mg, add 5 ml of water, 4 drops of 1 lfrl sodium 
hydroxide and 2 drops of cupric sulphate solution; a bluish-
green colour or precipitate is produced. 

Tests 

Silver-reducing substances. Mix 5 g with 25 ml of ethanol 
(95 per cent), add 125 ml of water, 10 ml of nitric acid and 5 ml 
of 0.1 M silver nitrate, stir for 30 minutes and filter. Wash the 
residue with water, mix the filtrate and wasngs artOitiate 
the excess of silver nitrate in the mixture .*Ith 0.05 M 
ammonium thiocyanate using ferric ammoniutlphate 

solution as indicator; not less than 9.5 ml of 0.05 M ammonium 
thiocyanate is required. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the mobile phase. Further dilute 1.0 ml of this solution 
to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped propoxybenzene bonded to porous silica (4 

- mobile phase: a mixture of 10 volumes of acetonitrile 
and 90 volumes of 0.68 per cent w/v solution of 
potassium dihydrogen phosphate, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 25 p<I. 

Name 	 Relative 
retention time 

Correction 
factor 

Acetazolamide impurity E' 0.3 

Acetazolamide impurity D 2  0.4 1.6 

Acetazolamide impurity B 3  0.6 2.3 

Acetazolamide (Retention time: 
about 8 minutes) 1.0 

Acetazolamide impurity C 4  1.4 2.6 

Acetazolamide impurity A 5  2.1 

Acetazolamide impurity F 6  2.6 

'5-acetamido-1,3,4-thiadiazole-2-sulphonic acid, 

2 5-amino-1,3,4-thiadiazole-2-sulphonamide, 

3N-(1,3,4-thiadiazol-2-ypacetamide, 

W-(5-sulphany1-1,3,4-thiadiazol-2-yl)acetamide, 

5N-(5-chloro-1,3,4-thiadiazol-2-yl)acetamide, 

6N451(5-acetamido-1,3,4-thiadiazol-2-ypsulfonyl]sulphamoy1-1,3,4- 
thiadiazol-2- yl]acetamide. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 1.5 times the 
area of principal peak in the chromatogram obtained with 
the reference -solution (0.15 per cent). The sum of the areas of 

he secondary peaks is not more than 6 times the area of the 

principal peak in the chromatogram obtained with the reference 
solution (0.6 per cent). Ignore any peak with an area less than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g dissolved in a mixture of 10 ml of 

1 Msodium hydroxide and 15 ml of water complies with the 
limit test for heavy metals, Method C (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 

409' mobile phase. 

Reference solution. A 0.004 per cent w/v solution of 
acetazolamide RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
phosphate in 1000 ml of water and 10 volumes of 
acetonitrile, 
flow rate: 1 ml per Minute, 
spectrophotometer set at 265 nm, - 

- injection volume: 20111. 

The retention time of the principal peak is about 5.5 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C4H6N403S2. 

Storage. Store protected from light. 

Acetazolamide Tablets 

Acetazolamide Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
acetazolamide, C 4H6N403S2 . 

Usual strength. 250 mg. 

Identification 

A. To a quantity of the powdered tablets containing 0.54 of 
Acetazolamide, add 10 ml of 1 M sodium hydroxide, shake 

thoroughly and filter. Neutralise the filtrate with glacial acetic 
acid, filter and dry the resulting precipitate at 105°. The residue 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acetazolamide 
RS or with the reference spectrum of acetazolamide. 

B. Triturate a quantity of the powdered tablets containing 
0.5 g ofAcetazolamide with a mixture of 5 ml of water and 1 ml 
of 1 M sodium hydroxide, transfer to a test tube, add 0.2 g of 
zinc powder, add 0.5 ml of hydrochloric acid and immediately 
place a piece of lead acetate paper over the mouth of the 
tube; the paper exhibits a brownish-black colour. 

C. To a quantity of the powdered tablets containing 25 mg of 
Acetazolamide add 5 ml of water, 3 drops of 1 M sodium 
hydroxide and 2 drops of cupric sulphate solution; a bluish-

green colour or precipitate is produced. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium: 900 ml of 0.01 M hydrochloric acid, 
Speed and time. 100 rpm for 60 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 265 nm (2.4.7). 
Calculate the content of acetazolamide, C 4H6N403S2  in the 
medium from the absorbance obtained from a solution of 
known concentration of acetazolamide RS in the dissolution 
medium. 

D. Not less than 75 per cent of the stated amount of 
C4H6N403S2 . 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A freshly prepared mixture of 50 volumes of 
2-propanol, 30 volumes of ethyl acetate and 20 volumes of 
strong ammonia solution. 

Solvent mixture. Equal volumes of ethanol (95 per cent) and 
ethyl acetate. 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg ofAcetazolamide with 10 ml of the solvent 
mixture, filter. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Apply to the plate 20 ill of each solution. Do not line the walls 
ofthe 'tank. Allow to saturate for 1 hour before development. 
After development, dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 

C H3 

Mol. Wt. 222.2 

1'1 -48 11-49' 



prepared dilute potassium iodide solution.r 	Wirth O./ 
sodium thiosulphate using 1 ml of starch sol 	as indicator.' 
Not less than 1.0 ml of 0.1 Msodium thiosulAt* is required. Other tests. Comply \ ∎  ith the tests stated under Ear Drops. 

V 4.0, determined in a 50.0 per cent v/v solution. 
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in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 

ith the reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.4 g of Acetazolamide and add 90 ml 
of dimethylformamide. Titrate with 0.1 M tetrabutyl-
ammonium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.02222 g of C4H6N403S2. 

Storage. Store protected from light. 

Glacial Acetic Acid 

O 

H 3C OH 

C2H402 	 Mol. Wt. 60.1 

Glacial Acetic acid contains not less than 99.0 per cent w/w 
and not more than 100.5 per cent w/w of C2H402. 

Category. Acidifying agent; buffering agent; pharmaceutical 
aid (analytical reagent). 

Dose. 2 per cent. 

Description. A crystalline mass or clear. colourless, volatile 
liquid. 

Identification 

A.A 10 per cent w/v solution is strongly acidic (2.4.46). 

B.To 0.03 ml add 3 ml of water and neutralize with 2 Msodium 
hydroxide; the solution gives reaction (C) of acetates (2.3.1). 

Tests 

Freezing point (2.4.11). Not less than 14.8°. 

Residue on evaporation. Not more than 0.01 per cent, determined 
on 20.0 g by evaporating to dryness on a water-bath and 
drying at 105°. 

Reducing substances. To 5 ml add 10 ml of water and mix. To 
5 ml of the resulting solution add 6 ml of sulphuric acid and 
cool. Add 2 ml of 0.0167 M potassium dichromate, allow to 
stand for 1 minute and add 25 ml of water and 1 ml of freshly 

Heavy metals (2.3.13). Dissolve the residue obtained in the 
test for Residue on evaporation by heating with two quantities, 
each of 15 ml, of water and add sufficient water to produce 
50 ml (solution A). The solution complies with the limit test for 
heavy metals, Method D (5 ppm), using 10 ml of lead standard 
solution (2 ppm Pb). 

Iron (2.3.14). 5 ml of solution A diluted to 10 ml with water 
complies with the limit test for iron (5 ppm) Use 1.0 ml of iron 
standard solution (10 ppm Fe) to prepare the standard. 

Chlorides (2.3.12). To 20 ml add sufficient water to produce 
100 ml (solution B). 10 ml of solution B diluted to 15 ml with 
water complies with the limit test for chlorides (25 ppm). Use 
10 ml of chloride standard solution (5 ppm Cl) to prepare the 
standard. 

Sulphates (2.3.17). 15 ml of solution B complies with the limit 
test for sulphates (50 ppm). 

Assay. Weigh a conical flask with a ground-glass stopper 
containing 25 ml of water, add 1 ml of the substance under 
examination and reweigh. Titrate with 1 Msodium hydroxide 
using 0.5 ml ofphenolphthalein solution as indicator. 

1 ml of 1 M sodium hydroxide is equivalent to 0.06005 g of 
C2H402. 

Storage. Store protected from light and moisture. 

Acetic Acid Ear Drops 
Acetic Acid Otic Solution 

Acetic Acid Ear Drops is a solution of Glacial Acetic Acid in a 
suitable non-aqueous solvent. 

Acetic Acid Ear Drops contain not less than 85.0 per cent and 
not more than 130.0 per cent of the stated amount of acetic 
acid, C2 1-I402. 

Usual strength. 2 per cent w/v. 

Identification 

A. Dilute 5 ml with 10 ml of water and adjust to a pH of about 
7 with 1 Msodium hydroxide. Add ferric chloride test solution, 
a deep red colour is produced, which is decolorized on the 
addition of hydrochloric acid. 

B.Warm the solution with sulphuric acid and ethanol 
(95 per cent); a characteristic odour of ethyl acetate is 
evolved. 

Tests 

Assay. Transfer a volume containing 0.1 g of Glacial Acetic 
Acid to a conical flask, add 5 ml of sodium chloride solution 
and about 40 ml of water. Titrate with 0.1 Msodium hydroxide, 
using 0.15 ml ofphenolphthalein solution as indicator. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.006005 g of 
C2H402. 

Storage. Store protected from light and moisture. 

Aciclovir 

Acyclovir 

0 

HN 

H 2N 

0 0H 

C8H IIN503 	 Mol. Wt. 225.2 

Aciclovir is 2-amino-9-[(2-hydroxyethoxy)methy1]- 
1,9-dihydro-6H-purin-6-one. 

Aciclovir contains not less than 98.5 per cent and not more 
than 101.0 per cent of C81-1 11 N503 , calculated on the anhydrous 
basis. 

Category. Antiviral. 

Dose. 200 to 800 mg 4 to 5 times daily. By intravenous infusion, 
5 to 10 mg per kg of body weight every 8 hours. By topical 
application as cream or eye ointment, as appropriate, every 
4 hours. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aciclovir RS or 
with the reference spectrum of aciclovir. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 0.1 M 
sodium hydroxide is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 20 volumes of dimethyl sulphoxide and 80 
volumes of water. 

Test solution. Dissolve 25 mg of the sttbstance -under 
examination in 5 ml of dimethyl sulphoxide and dilute t6 25.0 
ml with water. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (b). A 0.01 per cent w/v solution each of 
aciclovir RS and aciclovir impurity B RS in 0.1  M sodium 
hydroxide. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 1 volume of acetonitrile 

and 99 volumes of a buffer solution prepared by 
dissolving 3.48 g of dipotassium hydrogen  phosphate 
in 1000 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid, 

B. a mixture of 50 volumes of  acetonitrile 
and 50 volumes of a buffer solution prepared by 
dissolving 3.48 g of dipotassium hydrogen phosphate 
in 1000 ml of water and adjusted to pH 2.5 with 
orthophosphoric acid 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 104 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent  v/v) 

0 1(X) 0 

5 1(X) 0 

27 80 20 

40 80 20 

42 100 0 

45 100 0 

Name 
	

Relative 	Correction 
retention time 	factor 

Aciclovir impurity B' 
	

0.4 

Aciclovir impurity P 2 
	

0.7 

Aciclovir impurity C3 
	

0.9 

Aciclovir (Retention time: 
about 13 minutes) 
	

1.0 

Aciclovir impurity N4 
	

1.37 

Aciclovir impurity 0 5 
	

1.42 

Aciclovir impurity 1 6 
	

1.57 
	

1.5 

Aciclovir impurity P 
	

1.62 

Aciclovir impurity P 
	

1. 7 

Aciclovir impurity A 9 
	

1.8 

Acj,cloN.  r impurity K 1° 
	

2.5 

Aciclovir impurity G" 
	

2.6 

k2.-amino-1.7-dihydro-6N-purin-6-one (guanine). 
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22-amino-9-(2-hydroxyethy1)1,9-dihydro-6H-purin-6-one 

32-amino-7-[(2-hydroxyethoxy)methyl]-1,7-dihydro-6H-purin-6-one, 

'unknown structure. 

`unknown structure, 

"2-amino-74[2-[(2-amino-6-oxo-1,6-dihydro-9H-purin-9- 
yl)methoxy]ethoxy]methyl]-1,7-dihydro-6H-purin-6-one, 

79,9%[ethylenebis(oxymethylene)]bis(2-amino-1,9-dihydro-6H-purin-
6-one), 

W49-[(2-hydroxyethoxy)methy1]-6-oxo-6, 9-dihydro-1H-purin-2- 
yllacetamide, 

92-[(2-amino-6-oxo-1,6-dihydro-9H-purin-9-yl)methoxy]ethyl 
acetate. 

"2,2  '-[methylenedi imi no]bis[94(2-hydroxyethoxy)methy  1 ] 1 ,9- 
dihydro-6H-purin- 6-one]. 

"2[[2-(acetylamino)-6-oxo-1,6-dihydro-911-purin-9- 
yl]methoxy]ethyl acetate. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to aciclovir 
impurity B and aciclovir is not less than 20. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak due to aciclovir impurity B is not more than 7 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (0.7 per cent).The area of any other 
secondary peak is not more than 3 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(a) (0.3 per cent). The sum of the areas of all the secondary 
peaks is not more than 15 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.5 
per cent). Ignore any peak with an area less than 0.3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.03 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5 g. 

Assay. Dissolve 0.15 g, in 60 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Cany out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02252 g of 
C8F1, 1 N503 . 

Aciclovir intendedlbr use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin "Unit 
per mg of aciclovir. 	 - 	- 

Storage. Store protected from light and moislitie.  

Aciclovir Cream 

Acyclovir Cream 

Aciclovir Cream contains Aciclovir in a suitable base. 

Aciclovir Cream contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of aciclovir, 
C8H I IN503. 

Usual strength. 5 per cent w/w. 

Identification 

A. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution prepared in the Assay shows absorption maximum at 
about 255 nm and shoulder at about 274 nm. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). 

Tests 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck cellulose 
F plates). 

Mobile phase. Ethyl acetate. 

Test solution (a). Disperse a quantity of cream containing 
30 mg of Aciclovir with 3 ml of a1 Msodium hydroxide into a 
10-ml graduated stoppered centrifuge tube. Add 5 ml of a 
mixture of 1 volume of chloroform and 2 volumes ofpropan-
1-ol, shake, centrifuge and dilute the upper aqueous layer to 
5 ml with 0.1 Msodium hydroxide. Mix, centrifuge and use 
the upper aqueous layer. 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0.1 Msodium hydroxide. 

Reference solution (a). A 0.06 per cent w/v solution of 
aciclovir RS in 0.1 M sodium hydroxide. 

Reference solution (h). A 0.006 per cent w/v solution of 
guanine in 0.1 M sodium hydroxide. 

Apply to the plate 10 µl of each solution. Allow the mobile 
phase to rise to the top of the plate. Dry the plate in air and 
repeat the development in the same direction using a mixture 
of 10 volumes ofpropan- 1 -ol , 30 volumes of 13.5 M ammonia 
and 60 volumes of a 5 per cent w/v solution of ammonium 
sulphate as the mobile phase. Allow the mobile phase to rise 
8 cm. Dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot corresponding to guanine in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
refgence.sOution (b) (1.0 per cent). Ignore any spot that 
appears, just below the solvent front. 

Other tests. Comply with the tests stated under Creams. 

Assay. Shake a quantity of cream containing 7.5 mg of 
Aciclovir with 50 ml of 0.5 M sulphuric acid. Shake with 50 ml 

of ethyl acetate, allow to separate and collect the clear lower 
aqueous layer. Wash the organic layer with 20 ml of 0.5 M 
sulphuric acid and dilute the combined washings and the 
aqueous layer to 100.0 ml with 0.5 M sulpuric acid, mix and 
filter. Discard the first few ml of filtrate and to 10.0 ml of the 
filtrate add water to produce 50.0 ml. Measure the absorbance 
of the resulting solution at 255 nm (2.4.7). Calculate the content 
ofC81-1 11 N503, taking 562 as specific absorbance at the maximum 
at 255 nm. 

Aciclovir Dispersible Tablets 

Acyclovir Dispersible Tablets 

Aciclovir Dispersible Tablets contain aciclovir in a suitable 
dispersible basis. 

Aciclovir Dispersible Tablets contain not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
aciclovir, C81-1 11N503 . 

Usual strengthg. 200 mg; 400 mg; 800 mg. 

Identification 

A. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at about 255 nm and a broad shoulder at about 274 nm. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254. 

Mobile phase. A mixture of 10 volumes of propan-1-ol, 
30 volumes of 13.5 M ammonia and 60 volumes of a 5.0 per 
cent w/v solution of ammonium sulphate. 

Test solution (a). Shake a quantity of the powdered tablets 
containing 0.25 g of Aciclovir with 25 ml of 0.1 M sodium 
hydroxide for 10 minutes and dilute to 50.0 ml with 0.1 M 
sodium hydroxide, filter. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0. 1 M sodium hydroxide. 

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir RS in 0.1 M sodium hydroxide. 

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0.1 M sodium hydroxide. - 	_ 

Apply to the plate 10 p1 of each solution. AlloNV "the mobile 
phase to rise 15 cm, dry the plate in air and .  examine under 

ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of 13.5 M ammonia, 
20 volumes of methanol and 80 volumes of diehloromethane. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 g of Aciclovir with 10.0 ml of  dimethyl 
sulphoxide for 15 minutes and filter. 

Reference solution. Dilute 0.7 ml of the test solution to 
100.0 ml with dimethyl sulphoxide. 

Apply to the plate 2 ul of each solution. Allow the mobile 
phase to rise 10 cm, dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (0.7 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 0.1 g of Aciclovir in 60 ml of a 1 Msodium 
hydroxide with the aid of ultrasound for 15 minutes and dilute 
to 100.0 ml with 0.1 Msodium hydroxide and filter. To 15 ml of 
the filtrate, add 50 ml of water, 5.8 ml of2 Mhydrochloric acid 
and dilute to 100.0 ml with water. Dilute 5.0 ml of this solution 
to 50.0 ml with 0.1 M hydrochloric acid. Measure the 
absorbance at the maximum at 255 nm (2.4.7). Calculate the 
content of C5 FI II N503 taking 560 as the specific absorbance at 
the maximum at 255 nm. 

Labelling. The label states that the tablets should be 
dispersed in water immediately before use. 

Aciclovir Eye Ointment 
Acyclovir Eye Ointment 

Aciclovir Eye Ointment is a sterile preparation containing 
Aciclovir in a suitable basis. 

Aciclovir Eye Ointment contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
aciclovir, C8I-1 1 ,N1 503 . 

Usual strengths. 3 per cent w/w; 5 per cent w/w. 

Identification 

A:When examined in the range 230 nm to 350 nm (2.4.7), the 
8oluriOn.prepared in the Assay shows an absorption maximum 
at about 2SS nm and  a broad shoulder at about 274 nm. 
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Apply to the plate 10 Ill of each solution. Allow the mobile 
phase to rise 12 cm. Dry the pate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
corresponding to guanine in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 
(1.0 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 80 volumes of dichloromethane, 

20 volumes of methanol and 2 volumes of strong ammonia 

solution. 

NOTE- Prepare the following solutions immediately before 

use. 

Test solution. Dissolve a quantity of the substance under 
examination in dimethyl sulphoxide to proittfce a solution 
containing 2.5 per cent w/v of aciclovir. 

Reference solution. Dilute 1 volume of the test solution to 200 
volumes with dimethyl sulphoxide. 

Apply to the plate 2 pi of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
with an Rivalue greater than that of the principal spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (0.5 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.174 Endotoxin 
Units per mg of aciclovir. 

Assay. Dissolve a quantity of the mixed contents of 10 
containers containing 0.10 g of Aciclovir in sufficient 0.1 M 
hydrochloric acid to produce 500.0 ml. Dilute 5.0 ml of the 
resulting solution to 100.0 ml with 0.1 M hydrochloric acid. 
Measure the absorbance of the resulting solution at the 
maximum at about 255 nm (2.4.7). Calculate the content of 
C8H 11 N503  taking 560 as the specific absorbance at 255 nm. 

Storage. Store protected from moisture, in a sterile, tamper-
evident container sealed so as to exclude micro-organisms, at 
a temperature not exceeding 30°. 

Labelling. The label states (1) the quantity of aciclovir sodium 
in the sealed container in terms of the equivalent amount of 
Aciclovir; (2) the strength of the constituted solution in terms 
of the equivalent amount ofAciclovir in a suitable dose-volume. 

Aciclovir Oral Suspension 

Acyclovir Oral Suspension 

Aciclovir Oral Suspension is a suspension 
suitable flavoured vehicle. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Guanine . Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254. 

Mobile phase. A mixture of 10 volumes of propan- 1 -ol, 
30 volumes of 13.5 Mammonia and 60 volumes of a 5.0 per 
cent w/v solution of ammonium sulphate. 

Test solution (a). Disperse a quantity of the ointment containing 
25 mg of Aciclovir in 100 ml of hexane, extract with 5 ml of 
0.1 M sodium hydroxide, allow to separate and retain the 
lower aqueous layer. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0.1 M sodium hydroxide. 

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir RS in 0.1 Msodium hydroxide. 

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0.1 M sodium hydroxide. 

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm, dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent). 

Other tests. Comply with the tests stated under Eye Ointment. 

Assay. Disperse a quantity of the eye ointment containing 
10 mg ofAciclovir in 60 ml of hexane. Extract with three 30-m1 
quantities of 0.1 M sodium hydroxide, add sufficient 0.1 M 
sodium hydroxide to produce 100 ml and filter. To 15.0 ml of 
this solution, add 5 ml of 2 M hydrochloric acid and dilute to 
100.0 ml with water. Measure the absorbance of the resulting 
solution at the maximum at 255 nm (2.4.7). Calculate the content 
of C8H II N 503 taking 560 as the specific absorbance at 255 nm. 

Aciclovir Intravenous Infusion 
Acyclovir Intravenous Infusion; Acyclovir Sodium 
Intravenous Infusion 

Aciclovir Intravenous Infusion is a sterile material consisting 
of aciclovir sodium, prepared from Aciclovir with the aid of a 
suitable alkali, with or without auxiliary substances. It is filled 
in a sealed container. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Aciclovir Intravenous Infusion contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of aciclovir, C 8H 1I N503 . 

Usual strength. 500 mg per vial. 

Description. A white or almost white, crystalline powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injections) and with the following requirements. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at about 255 nm and a broad shoulder at about 274 nm. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

Aciclovir Oral Suspension contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
aciclovir, C 8H 11N503 . 

Usual strength. 200 mg per 5 ml; 400 mg per 5 ml. 

Identification 

A. When examined in the range 230 nm to 250 nm (2.4.7), the 
solution prepared in the Assay before the final dilution shows 
maximum absorption at about 255 nm and shoulder at about 
274 nm. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). If the Rf values of the principal spot in the 
chromatogram obtained with test solution (b) and reference 
solution (a) are different, the oral suspension complies if the 
chromatogram obtained with reference solution (c) shows a 
single, compact spot. 

Tests 

Appearance of solution. Dissolve the contents of a sealed 
container in sufficient Water for Injections to produce a 
solution containing 2.5 per cent w/v solution of Aciclovir 
(solution A). The solution is not more opalescent than 
opalescence standard OS2 (2.4.1), and not more intensely 
coloured than reference solution BYS5 (2.4.1). 

pH (2.4.24). 10.7 to 11.7, determined in solution A. 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Merck celllulose F 
plates are suitable). 

Mobile phase. A mixture of 10 volumes of 1-propanol, 30 
volumes of strong ammonia solution and 60 volumes of a 
5 per cent w/v solution of ammonium sulphate. 

Test solution (a). Dissolve a suitable quantity of the substance 
under examination in sufficient 0.1 Msodium hydroxide to 
produce a solution containing 0.5 per cent of Aciclovir. 

Test solution (h). Dilute 1 volume of test solution (a) to 10 
volumes with 0.1 Msodium hydroxide. 

Reference solution (a). A 0.05 per cent w/v solution of 

The infusion is constituted by dissolving th6Yerditent athe 41(4 clo w HS 	M sodium hydroxide. ,---- 
sealed container in the requisite amount of sterile Water for Re_ ferOce colzition (b). A 0.005 per cent w/v solution of _ 
Injections, immediately before use 	 gucinine in 0.1 114 sodium hydroxide. 

pH (2.4.24). 4.0 to 7.0. 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck cellulose 
F plates). 

Mobile phase. A mixture of 10 volumes of propan- 1 -01, 
30 volumes of 13.5 Mammonia and 60 volumes of a 5 per cent 
w/v solution of ammonium sulphate. 

Solvent mixture. 35 volumes of 0.1 Msodium hydroxide and 
65 volumes of ethanol. 

Test solution (a). Disperse a quantity of oral suspension 
containing 0.6 g of Aciclovir in 20 ml of 0.1 M sodium 
hydroxide and dilute to 100.0 ml with ethanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture. 

Reference solution (a). A 0.06 per cent w/v solution of 
aciclovir RS in the solvent mixture. 

Reference solution (b). A 0.006 per cent w/v solution of 
guanine in the solvent mixture. 

Reference solution (c). A mixture of equal volumes of test 
solution (b) and reference solution (a). 

Apply to the plate 5 p.1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 

not-more intense than the spot in the chromatogram 
of AZiclovif in a Obfaule,d with:reference solution (b) (1.0 per cent). Ignore any 

spot that appears just below the solvent peak. 
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Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Disperse a quantity of oral suspension containing 
0.4 g ofAciclovir in 400 ml of water and 25 ml of 1 Msulphuric 
acid with the aid of ultrasound for 10 minutes and dilute to 
500 ml with water. Filter the solution, discard the first few ml of 
filtrate and dilute 5.0 ml of the filtrate to 200.0 ml with 0.05 M 
sulphuric acid. Add 10 ml of this solution to 5 ml of a 0.01 per 
cent w/v solution of cetrimide in 0.05 Msulphuric acid , add 
sufficient 0.05 M sulphuric acid to produce 100.0 ml and 
measure the fluorescence (2.4.5), using an excitation 
wavelength of 308 nm and an emission wavelength of 415 nm. 
Set the instrument to zero using a 0.0005 per cent w/v solution 
of cetrimide in 0.05 Msulphuric acid. Calculate the content 
of C814 11 N503  in the oral suspension from the fluorescence 
obtained by carrying out the operation at the same time using 
a mixture prepared by adding 10.0 ml of a 0.002 per cent w/v 
solution of aciclovir RS in 0.05 M sulphuric acid and 
beginning at the words "to 5 ml of a 0.01 per cent w/v solution 
of cetrimide ...". Determine the weight per ml of the oral 
suspension (2.4.29) and calculate the content of C 8 I-1 11 N503 , 
weight in volume, using the declared content of C 8 1-1 11 N503  in 
aciclovir RS. 

Aciclovir Tablets 
Acyclovir Tablets 

Aciclovir Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of aciclovir, 
C8H,,N503 . 

Usual strengths. 200 mg; 400 mg; 800 mg. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at about 255 nm and a broad shoulder at about 274 nm. 

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 
Apparatus No.1, 
Medium: 900 ml of 0. 1 Mhydrochloric acid, 
Speed and time. 50 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the abscirbanceiorthe 
resulting solution at the maximum at about 255. tun (2;4:7), 
Calculate the content of aciclovir. C 8H 11 N 50 in the medium 

from the absorbance obtained from a solution of known 
concentration of aciclovir RS in the dissolution medium. 

D. Not less than 80 per cent of the stated amount of C 8H 11 N503 ., 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck 
celllulose F plates). 

Mobile phase. A mixture of 10 volumes of 1- propanol, 
30 volumes of strong ammonia solution and 60 volumes of a 
5 per cent w/v solution of ammonium sulphate. 

Test solution (a). Disperse a quantity of the powdered tablets 
containing 0.25 g of Aciclovir with 25 ml of 0.1 M sodium 
hydroxide with the aid of ulrasound for 10 minutes and dilute 
to 50.0 ml with 0.1 Msodium hydroxide. Allow to stand and 
allow any undissolved material to settle before application to 
the plate. 

Test solution (b). Dilute 1 volume of test solution (a) to 
10 volumes with 0.1 Msodium hydroxide. 

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir RS in 0.1 Msodium hydroxide. 

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0.1 Msodium hydroxide. 

Apply to the plate 10 tl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air 
and examine under ultraviolet light at 254 nm. Any secondary 
spot corresponding to guanine in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b) (1.0 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 80 volumes of dichloromethane, 
20 volumes of methanol and 2 volumes of strong ammonia 
solution. 

NOTE- Prepare the solutions immediately before use. 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.25 g ofAciclovir with 10 ml ofdimethyl sulphoxide 
for 15 minutes and filter. 

Reference solution. Dilute 0.7 volume of the test solution to 
100 volumes with dimethyl sulphoxide. 

Apply to the plate 2 gl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
with an Rr value more than that of the principal spot in the 
chreglitograili' obtained with the test solution is not more 
intenSe -Ihan the spot in the chromatogram obtained with the 
reference sOlution (0.7 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Aciclovir in 60 ml of 0.1 M 
sodium hydroxide with the aid of ultrasound for 15 minutes 
and dilute to 100.0 ml with 0.1 Msodium hydroxide, filter. To 
15.0 ml of the filtrate add 50 ml of water, 5.8 ml of 2 M 
hydrochloric acid and sufficient water to produce 100.0 ml. 
To 5.0 ml of this solution add sufficient 0.1 M hydrochloric 
acid to produce 50.0 ml and mix well. Measure the absorbance 
of the solution at the maximum at about 255 nm (2.4.7), using 
0.1 Mhydrochloric acid as the blank. Calculate the content of 
C8H 11 N503 taking 560 as the specific absorbance at 255 nm. 

Storage. Store protected from light. 

Acitretin 	 ,,` 

CH 3 	3 
	CH3  0 

H C 	
\ OH 

H 3CO CH 3  

C21  H2603 	 M01. Wt. 326.4 

Acitretin is (2E,4E,6E 48E)-9-(4-Methoxy-2,3, 
6-trimethylphenyl)-3,7-dimethylnona-2,4,6,8-tetraenoic acid. 

Acitretin contains not less than 98.0 per cent and not more 
than 102.0 per cent of C21H2603, calculated on the dried basis. 

Category. Antipsoriatic. 

Dose. Initially, 25 to 30 mg daily, for 2 to 4 weeks before dose 
adjustments are done; usual range 25 to 50 mg daily, for further 
6 to 8 weeks; maximum 75 mg for short periods. 

Description. A yellow or greenish yellow crystalline powder. 

Identification 

Test A may be omitted if test B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acitretin RS or 
with the reference spectrum of acitretin. 

B. When examined in the range 300 nm to 400 nm (2.4.7), a 
0.000375 per cent w/v solution in tetrahydrofuran shows 
absorption maxima at about 358 nm and specific absorbance 
at the absorption maxima is 1350 to 1475. 

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve 25 mg of the substance under 
examination in 5 ml of tetrahydrofuan and dilute immediately 
to 100.0 ml with ethanol. 

Test solution (b). Dilute 10.0 ml of test solution (a) to 25.0 ml 
with ethanol. 

Reference solution (a). Dissolve 25 mg of acitretin RS in 5 ml 
of tetrahydrofuran and dilute immediately to 100.0 ml with 
ethanol. Dilute 10.0 ml of this solution to 25.0 ml with ethanol. 

Reference solution (b). Dissolve 1 mg of tretinoin RS in 
ethanol and dilute to 20.0 ml with ethanol. Mix 5.0 ml of this 
solution with 2.5 ml of reference solution (a) and dilute to 
100.0 ml with ethanol. 

Reference solution (c). Dilute 2.5 ml of reference solution (a) 
to 50.0 ml with ethanol. Dilute 3.0 ml of this solution to 20.0 ml 
with ethanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a 0.3 per cent v/v solution of glacial 

acetic acid in a mixture of 8 volumes of water and 
92 volumes of ethanol, 

- flow rate: 0.6 ml per minute, 
- spectrophotometer set at 360 nm, 
- injection volume: 10 

Name Relative retention time 
(in minutes) 

Acetretin impurity A' 0.78 

Tretinoin 0.84 

Acetretin 1.0 

Acetretin impurity B 2  1.65 

1 (2Z,4E,6E,8.0-9-(4-rnethoxy-2,3,6-trimethylphcny1)-3,7- 
dirnethylnona-2,4,6,8- tetraenoic acid, 

2cthyl (all-E)-9-(4-rnethoxy-2,3,6-trimethylpheny1)-3,7-dimethyl-

nona-2,4,6,8- tetraenoatc. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to acitretin and 
tretinion is not less than 2.0. 

Inject reference solutions (b), (c) and test solution (a). Run 
the chromatogram 2.5 times the retention time of principal 
peak. In the chromatogram obtained with test solution (a), the 
area of any secondary peak due to acitretin impurities A and B 
is not more than the area of the principal peak in the 
chrytriatograth obtained with reference solution (c) (0.3 per 
cent).;The .suit-6f areas of all the secondary peaks is not more 
than the area of the principal peak in the chromatogram 
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obtained with reference solution (b) (1.0 per cent). Ignore 
any peak with an area less than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c). 

Palladium. Not more than 10 ppm. Determine by atomic 
absorption spectrophotometry (2.4.2), measuring at 247.6 nm 
using air-acetylene flame and Palladium hollow-cathode lamp. 

Test solution. Take 2.0 g into a quartz beaker and add 3 ml of 
magnesium nitrate solution. Heat in a muffle furnace at 350° 
to incinerate the content. Ignite at about 450° for 8 hours and 
then at 550 ± 50° for a further one hour. Dissolve the residue in 
a mixture of 0.75 ml of hydrochloric acid and 0.25 ml of nitric 
acid, warming gently. Cool, then transfer the solution into a 
volumetric flask containing water and dilute to 50.0 ml with 
water. 

Reference Solution. Dissolve 0.163 g of heavy magnesium 
oxide in a mixture of 0.5 ml of nitric acid, 1.5 ml of hydrochloric 
acid and 50 ml of water, add 2.0 ml of palladium standard 
solution (20 ppm Pd) and dilute to 100.0 ml with water. 

Heavy metals (2.3.13). 1.0 g complies with the test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.4.1 8). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 105° for 4 hours. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances with the following 
modifications. 

NOTE - Carry out the test protected from light, and prepare 
solutions immediately before use. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and test solution (b). 

Calculate the content of C2IF12601. 

Storage. Store protected from light and moisture, at a 
temperature 2° to 8°. It is recommended that the contents of 
an opened container be used as soon as possible and any 
unused part be protected by an atmosphere of inert gas. 

Acitretin Capsules 
Acitretin Capsules contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of acitretin, 
C21 H2603• 

NOTE - Carry out the following tests avoidi. 
actinic light and using freshly prepared so 

Usual strengths. 10 mg; 25 mg. 

Identification 

A. Dissolve a quantity of capsule contents containing 25 mg 
of Acitretin in methanol and dilute to 250 ml with methanol, 
filter. Dilute 1.0 ml of the filtrate to 20.0 ml with methanol. 
When examined in the range 230 nm to 500 nm (2.4.7), the 
solution shows an absorption maximum at 346 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 3 per cent w/v solution of sodium lauryl 
sulphate, adjusted to pH 9.5 with 0.01 M hydrochloric acid 
or 0.0/M sodium hydroxide, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted to obtain 0.0005 
per cent w/v of acitretin, at the maximum at about 348 nm 
(2.4.7). Calculate the content of C21 H2603 in the medium from 
the absorbance obtained from a solution of known 
concentration of acitretin RS. 

D. Not less than 75 per cent of the stated amount of C 21 1-12603 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 10 volumes of tetrahydrofuran and 13 
volumes of methanol. 

Test solution. Shake a quantity of the capsule contents 
containing 25 mg of Acitretin with 8 ml of water in a water-
bath at 45° for 10 minutes. Mix with the aid of ultrasound for 
15 minutes and dilute to 100.0 ml with the solvent mixture, 
filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Further dilute 4.0 ml of this 
solution to 10.0 ml with the solvent mixture. 

Reference solution (h). A solution containing 0.00025 per cent 
w/v each of tretinoin RS and acitretin RS in the solvent 
mixture. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 4.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
se: a mixture of 0.5 volume of glacial acetic 

fumes of ethanol, 21 volumes of water and 
of methanol,  

- flow rate: 1 ml per minute, 
- spectrophotometer set at 365 nm, 
- injection volume: 10 gl. 

Inject reference solutions (b) and (c). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b), the resolution between the peaks due to acitretin and 
tretinoin is not less than 3.0 and in the chromatogram obtained 
with reference solution (c), the signal-to-noise ratio of the 
principal peak is not less than 10. 

Inject reference solutions (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) except the area of one secondary 
peak is more than the area of the principal peak in the 
chromatogram obtained with referencerolution (a) (0.4 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 10''volumes of tetrahydrofuran and 
13 volumes of methanol. 

Test solution. Shake a quantity of the mixed contents of 
20 capsules containing 25 mg ofAcitretin with 8 ml of water in 
a water-bath at 45° for 10 minutes. Mix with the aid of 
ultrasound for 15 minutes and dilute to 100.0 ml with the solvent 
mixture. Further dilute 5.0 ml of this solution to 25.0 ml with the 
solvent mixture and filter. 

Reference solution (a). A 0.005 per cent w/v solution of 
acitretin RS in the solvent mixture. 

Reference solution (b). A solution containing 0.00025 per cent 
w/v each of acitretin RS and tretinoin RS in the solvent 
mixture. 

Use chromatographic system as described under Related 
substances. 

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to tretinoin and acitretin is 
not less than 3.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C21H2603 in the cap§ules. 

Storage. Store protected from light. 

Adefovir Dipivoxil 

H3C CH3 

N1 	N  
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C201-132N508P 	 Mol. Wt. 501.5 

Adefovir Dipivoxil is 9-[2-bis[(pivaloyloxy)methoxy] 
phosphonyli-methoxy]ethyl]adenine. 

Adefovir Dipivoxil contains not less than 98.0 per cent and 
not more than 102.0 per cent of C2 0H32N508P, calculated on the 
dried basis. 

Category. Antiretroviral. 

Dose. 10 mg daily. 

Description. A white to off-white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with that of adefovir dipivoxil 
RS or with the reference spectrum of adefovir dipivoxil. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution. A 0.001 per cent w/v solution of adefovir 
dipivoxil RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

strong-cation exchange packing-sulphonated 
fluorocarbon polymer bonded to porous silica (5 gm), 
colurnift6rnperature: 40°, 
mobileitthase: A. 0.05 M sodium dihvdrogen phosphate 
in 0.1 per cent v/v triethylamine. To 1000 ml of this 
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solution, add 1 g hexane sulphonate, adjusted to pH 
3.3 with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 pi 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 
12 80 20 

47 40 60 

57 40 60 

65 80 20 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peaks is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.5 per cent). Ignore any peak with an 
area less than 0.01 times the area of the principal peak in the 
chromatogram obtained with the reference solution 
(0.01 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 60° for 3 hours. 

Assay. Weigh 0.3 g, dissolve in 40 ml of glacial acetic acid. 
Titrate with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.050147 g of 
C201-132N508P. 

Adefovir Tablets 

Adefovir Dipivoxil Tablets 

Adefovir Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of adefovir 
dipivoxil, C201-132N508P. 

Usual strength. 10 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution  (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of  O. /M hydrochloric acid,'" 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Test solution. Dilute the filtrate ifnecessary with the dissolution 
medium. 

Reference solution. A 0.03 per cent w/v solution of adefovir 
dipivoxil RS in the mobile phase. Further dilute 4.0 ml of this 
solution to 100.0 ml with the dissolution medium. 

Adenosine 

NH2 

HO 

OH OH 

C10H13N504 

Adenosine is 9-13-D-ribofuranosy1-9H-purin-6-amine. 

Adenosine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C loH l 3N504, calculate*Cn the dried basis. 

Category. Antiepileptic. 

Description. A white or off white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotcmetry (2.4.6). 
Compare the spectrum with that obtained with  adenosine RS 
or with the reference spectrum of adenosine. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in hot 
water (Solution A) is colourless (2.4.1). 

Acidity or alkalinity. To 10 ml of solution A, add 0.1 ml of 
bromocresol purple solution and 0.1 ml of 0.01 M hydrochloric 
acid. The solution is yellow. Add 0.4 ml of 0.01 M sodium 
hydroxide. The solution is violet-blue. 

Specific optical rotation (2.4.22).  - 45°  to -  49°,  determined in 
a freshly prepared 2.5 per cent w/v solution in 1 M 
hydrochloric acid. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Dissolve 6.8 g of potassium hydrogen 
sulphate and 3.4 g of tetrabutylammonium hydrogen sulphate 
in water, adjusted to pH 6.5 with 6.0 per cent w/v solution of 
potassium hydroxide  and dilute to 1000 ml with the same 
solvent. Use freshly prepared solvent mixture. 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the tpst solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthissolution to 
10.0 ml with the mobile phase. 

Reference solution (b). Dissolve 5 mg each of adenosine 
impurities A and G in the mobile phase and dilute to 50.0 ml 
with the mobile phase. Dilute 4.0 ml of this solution to 100.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 40 volumes of water and 

60 volumes of solvent mixture, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Relative 	Correction 
retention time 
	

factor 

Adenosine impurity A' 
	

0.3 
	

0.6 

Adenosine impurity G 2 
	

0.4 
	

1.4 

Adenosine 
	

1.0 

'adenine. 

-inosine. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to adenosine impurities A 
and G is not less than 1.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the principal peak. In the 
chromatogram obtained with the test solution, the area of any 
peak due to adenosine impurity A is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). The area of any peak due 
to adenosine impurity G is not more than area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than the 5 times 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with a 
n area less than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Chlorides (2.3.12). Dissolve 2.5 g in water  and dilute to 25 ml 
with  water. The solution complies with the limit test for 
chlorides (100 ppm). 

Sulphates (2.3.17). 15 ml of solution A, complies with the limit 
for sulphates (200 ppm). 

Ammonium  (2.3.53). Not more than 10 ppm,using method B, 
determined op, 0.5 g. Prepare the reference  solution using 5 ml 
of arnmonik standard solution (1 ppm NH4). 

Sultibated ash (2.3.18). Not more than 0.1 per cent. 

Use chromatographic system as described in the Assay. 

Calculate the content of C 2oH32N508P in the medium. 

D. Not less than 70 per cent of the stated amount of 
C201-132N508P. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications. 

Test solution.  Disperse one tablet in 30 ml of the mobile phase, 
with the aid of ultrasound for 20 minutes and dilute to 50.0 ml 
with the mobile phase. Centrifuge and use the supernatant 
liquid. 

Calculate the content of C201 -1 32N 508P in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg ofAdefovir Dipivoxil in 15 ml of 
the mobile phase and dilute to 50.0 ml with the mobile phase 
and centrifuge. Dilute 5.0 ml of the supernatant liquid to 
25.0 ml with the mobile phase. 

Reference solution. A 0.02 per cent w/v solution of adefovir 
dipivoxil RS in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm), 

-- mobile phase: a mixture of 50 volumes of buffer solution 
prepared by dissolving 8.7 g of dipotassium hydrogen 
orthophosphate and 0.15 ml of triethylamine in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid, 
25 volumes of acetonitrile and 25 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

- - Inject-the reference solution and the test solution. 

Calculate the content of C 20H32N508 1)  in the tablets. 

Mel. Wt. 267.2 Name 
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Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g. by drying in an oven at 105°. 

Assay. Weigh 0.2 g, dissolve in a mixture of 20 ml of acetic 
anhydride and 30 ml of anhydrous acetic acid. Titrate with 
0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.02672 g of 
CIOFI13N504• 

Adenosine Injection 

Adenosine Injection is a sterile solution ofAdenosine in Water 
for Injection. It may contain Sodium Chloride. 

Adenosine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
adenosine, C10H13N504. 

Usual strength. 3 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to that in the chromatogram 
obtained with reference solution (b). 

Tests 

pH (2.4.24). 4.5 to 7.5. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay. 

Inject test solution (a). The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peak is not more than 1.5 per cent, calculated by area 
normalization. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a).  Dilute a volume of injection containing 
30 mg ofAdenosine to 100.0 ml with water. 

Test solution (b).  Dilute 5.0 ml of test solution (a) to 50.0 ml 
with water. 

Reference solution (a).  A solution containing 0.003 per cent 
w/v each of  adenosine RS and inosine in warm water (50° to 
55°). 

Reference solution (b). A 0.003 per cent w/v solution of 
adenosine RS in warm water (50° to 55°). If sodium chloride is 
present in the injection, add 0.01 ml of sodium chid -ride soltition 
(0.9 in 100) per ml of the anticipated final volume of the solution 
before addition of the warm water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: dissolve 2.0 g of monobasic potassium 

phosphate in 800 ml of water, add 5 ml of 1.0 M 
tetrabutylammonium dihydrogen phosphate solution, 
dilute with water to 980 ml and mix. Add 20 ml of 
acetonitrile, 

- flow rate: 2.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solutions (a) and (b). Run the chromatogram 
2.5 times the retention time of the principal peak. The test is 
not valid unless in the chromatogram obtained with reference 
solution (a), the tailing factor for the principal peak is not more 
than 2.0 and the resolution between the peaks due to 
adenosine and inosine is not less than 6.0 and in the 
chromatogram obtained with reference solution (b), the relative 
standard deviation for replicate injections is not more than 
1.5 per cent. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C101 -1 13N504  in the injection. 

Bacterial endotoxins (2.2.3). Not more than 11.62 Endotoxin 
Units per mg of adenosine  (for rapid intravenous injection) 
and not more than 5.95 Endotoxin Units per mg of adenosine 
(for continuous peripheral intravenous infusion). 

Storage. Store protected from moisture, in single dose 
containers, preferably of Type I glass. 

Adipic Acid 

H 00C 	
C OOH 

C6H1004 	 Mol. Wt. 146.1 

Adipic Acid is I ,6-Hexadioic acid. 

Adipic Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 6f1 1004 , calculated on the dried basis. 

Category. Pharmaceutical aid. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adipic acid RS 
or with the reference spectrum of adipic acid. 

Test* 

solur 	Digilolve 5.0 g with heating in  water  and dilute to 
50 ml with water. Allow to cool and to crystallise. Filter through 

:=5 

a sintered-glass filter (G4). Wash the filter with  water.  Collect 
the filtrate and the washings until a volume of 50 ml is obtained. 

Appearance of solution. A 5.0 per cent w/v solution  in 

methanol is clear (2.4.1) and not more intensely coloured than 
reference solution BS8 (2.4.1). 

Related substances. Determined by liquid chromatography 
(2.4.14).. 

so lution. Dissolve 0.2 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a).  Dissolve 20 mg of  glutaric acid  in 
1.0 ml of the test solution and dilute to 10.0 ml with the mobile 
phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute lopnl of this solution to 
10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilnae bonded to porous silica (5 inn), 
- mobile phase: a mixture of 3 volumes of acetonitrile 

and 97 volumes of a 2.5 per cent w/v solution of 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 209 nm, 
- injection volume: 20 ul. 

Iv' 

Inject reference solution (a). The test is not valid unless the 
resolution between the peak corresponding to glutaric acid 
and adipic acid not less than 9.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Chlorides (2.3.12). Dilute 12.5 ml of solution A to 15 ml with 
water complies with the limit test for chlorides (200 ppm). 

Nitrates. Not more than 30 ppm. 

To 1 ml of solution A, add 2 ml of 13.5 M ammonia,  0.5 ml of a 
1 per cent w/v solution of manganese sulphate, 1 ml of a 
1.0 per cent w/v solution of sulphanilamide and dilute to 
20 ml with  water.  Add 0.1 g of :inc powder and cool in  iced 
water for 30 minutes, shake from time to time„fitterancrcool 
10 ml of the filtrate in iced water. Add 2.5 ml o_ f 25.per centwk 
solution of hydrochloric  acid  and 1 ml of a 1.0 per cent wlv 

solution of  N-(1-naphthAethylenediamine dihydrochloride. 
Allow to stand at room temperature. After 15 minutes, the 
mixture is not more intensely coloured than a standard 
prepared at the same time and in the same manner, using 1.5 ml 
of  nitrate standard solution (2 ppm) instead of 1 ml of solution 
A. The test is not valid if a blank solution prepared at the same 
time and in the same manner, using 1 ml of  water  instead of 
1 ml of solution A, is more intensely coloured than 0.0002 per 
cent w/v solution of potassium permanganate. 

Sulphates (2.3.17). 3 ml of solution A complies with the limit 
test for sulphates (500 ppm). 

Iron (2.3.14). 10 ml of solution A complies with the limit test for 
iron (10 ppm), using 1.0 ml of iron standard solution 
(10 ppm). 

Heavy metals (2.3.13). 12 ml of solution A complies with the 
limit test of heavy metals, Method D (10 ppm), using 10.0 ml of 
lead standard solution (1 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

I .oss on dry ing (2.4.19). Not more than 0.2 per cent, determined 
can 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 60 mg in 50 ml of  water.  Add 0.2 ml of 
phenolphthalein solution and titrate with 0.1 M sodium 
hydroxide. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.00731 g of 
C6H1004. 

 

Adrenaline 
Epinephrine 

HO 

HO 
C911 1 1NO3 	 Mol. Wt.  183.2 

Adrenaline is (R)-1-(3,4-dihydroxypheny1)- 
2-methylaminoethanol 

Adrenaline contains not less than 98.5 per cent and not more 
than 101.0 per cent of C9H 13NO3, calculated on the dried basis. 

Category. Sympathomimetic. 

Dose. By subcutaneous or intramuscular injection, 200 to 
500 lag as a single dose. 

Description. A white or creamy-white, microcrystalline powder 
orgrahules. Ifiradually darkens on exposure to light and air, 
decotiipositiqn being faster in the presence of moisture and at 
higher temperatures. 



Epinephrine Bitartrate. 

OH 
HO 

HO 

H2OH 

C 
HOOC 	

OOH 
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Identification 

Test A may be omitted if tests B, C and D are carried out. Test 
C may he omitted if tests A, B and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adrenaline RS 
or with the reference spectrum of adrenaline. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum at about 280 nm; absorbance at about 
280 nm, about 0.45. 

C. To 1 ml of a neutral or faintly acid solution add dropwise a 
0.25 per cent w/v solution of ferric chloride until an emerald-
green colour is produced. Add sodium bicarbonate solution 
gradually; the solution changes first to blue and then to red. 

D. To 1 ml of a 0.1 per cent w/v solution add 1 ml of a 1.0 per 
cent v/v solution of 2,5-diethoxytetrahydrofuran in glacial 
acetic acid. Heat at 80° for 2 minutes, cool in ice and add 3 ml 
of a 2.0 per cent w/v solution of  4-dimethylaminohenzaldehyde 
in a mixture of 19 volumes  ofglacial acetic acid and 1 volume 
of hydrochloric acid. Mix and allow to stand for 2 minutes. 
The solution becomes yellow and is similar to the one obtained 
by performing the test in the same manner but omitting the 
substance under examination (distinction from noradrenaline). 

Tests 

Specific optical rotation (2.4.22). -50.0° to -53.5°, determined 
in a freshly prepared 4.0 per cent w/v solution in 1 M 
hydrochloric acid. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions protected from light. 

Solvent mixture A. Dissolve 5.0 g of potassium dihydrogen 
phosphate  and 2.6 g of sodium octanesulphonate in water 
and dilute to 1000 ml with  water,  stir for at least 
30 minutes, adjust to pH 2.8 with orthophosphoric acid. 

Solvent mixture B. 13 volumes  ofacetonitrile and 87 volumes 
of solvent mixture A. 

Test solution.  Dissolve 40 mg of the substance under 
examination in 5 ml of 0.1 Mhydrochloric acid  and dilute to 
50.0 ml with solvent mixture B. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with solvent mixture B. 

Reference solution (b). Dissolve 1.5 mg of adrenaline 
impurity A RS (noradrenaline tartrate RS) in-solcVent mixture ::: 
B, add 1.0 ml of the test solution and dilute to _11_ ..P.mbvith 
solvent mixture B. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 11m), 

- column temperature: 50°, 
- mobile phase: A. a mixture of 5 volumes ofacetonitrile 

and 95 volumes of solvent mixture A, 
B. a mixture of 45 volumes ofacetonitrile 

and 55 volumes of solvent mixture A, 
- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 92 8 

15 50 50 
20 92 8 
25 92 8 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to adrenaline impurity A 
and adrenaline is not less than 3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak at relative retention time of about 0.2, 0.8 and 1.3 with 
reference to the principal peak (retention time ofAdrenaline is 
about 4 min) is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent), the area of any peak at relative retention 
times of about 3.3 multiplied by a correction factor of 0.7 and 
about 3.7 multiplied by a correction factor of 0.6 with reference 
to the principal peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent), the area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.1 
per cent). The sum of areas of all the secondary peaks is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Phenones.  Absorbance of a 0.2 per cent w/v solution in 0.1 M 
hydrochloric acid at the maximum at about 310 nm (2.4.7), not 
more than 0.20, calculated on the dried basis. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss.on drying(2.4.19).  Not more than 1.0 per cent, determined 
on 1.(k g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 18 hours. 

Assay. Dissolve 0.3 g in 50 ml of  anhydrous glacial acetic 

acid, warming slightly, if necessary, to effect solution. Titrate 

with 0.1 M perchloric acid,  using  crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01832 g of 

C91-113NO3• 

Storage. Store protected from light in containers preferably 
filled with nitrogen. 

Adrenaline Tartrate 
Adrenaline Acid Tartrate; Adrenaline Bitartrate; 

C91113NO3,C411606 	 Mol. Wt. 333.3 

Adrenaline tartrate is (R)-1-(3,4-dihydroxypheny1)- 
2-methylaminoethanol hydrogen tartrate. 

Adrenaline Tartrate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C 9H 1 3NO3,C4F1606, calculated 
on the dried basis. 

Category. Sympathomimetic. 

Dose. By subcutaneous injection, 400 ug to 1 mg, as a single 
dose. 

Description. A white or greyish-white, crystalline powder; 
odourless. It darkens on exposure to air and light, 
decomposition being faster in the presence of moisture and at 
higher temperatures. 

Identification 

Dissolve 5 g in 50 ml of a 0.5 per cent w/v solution  of sodium 
metabisulphite and make alkaline by addition of ammonia. 
Keep the mixture at room temperature for at least 
15 minutes and filter. Reserve the filtrate for identification 
test C. Wash the precipitate with 3 quantities, each of 10 ml, of 
methanol. Evaporate to dryness at 80°. The residue complies 
with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adrenaline RS 
or with the reference spectrum of adrenaline. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in 0.01 M hjyit-ocirlerrk acidahows
an absorption maximum only at about 279 nm;_alisorbailee: at 
about 279 nm, about 0.4. 

C.The filtrate reserved above gives the reaction (C) of tartrates 
(2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution examined 
immediately after preparation is not more opalescent than 
opalescence standard 0S2 (2.4.1) and not more intensely 
coloured than reference solution BYS4 (2.4.1). 

Specific optical rotation  (2.4.22). -50.0° to-54.0°, determined 
in a freshly prepared 4.0 per cent w/v solution of residue 
obtained in identification test in 1  M hydrochloric acid. 

pH  (2.4.24). 2.8 to 4.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions protected from light. 

Solvent mixture A. Dissolve 5.0 g of  potassium dihydrogen 
phosphate  and 2.6 g of sodium octanesulphonate in water 
and dilute to 1000 ml with the same solvent, stir for at least 
30 minutes, adjust to pH 2.8 with orthophosphoric acid. 

Solvent mixture B.  13 volumes ofacetonitrile and 87 volumes 
of solvent mixture A. 

Test solution. Dissolve 75 mg of the substance under 
examination in 5 ml of 0.1 Mhydrochloric acid and dilute to 
50.0 ml with solvent mixture B. 

Reference solution (a).  Dilute 1.0 ml of the test solution to 
100.0 ml with solvent mixture B. 

Reference solution (b). Dissolve 1.5 mg of noradrenaline 
tartrate RS (adrenaline impurity A RS)  in solvent mixture B, 
add 1.0 ml of the test solution and dilute to 100.0 ml with 
solvent mixture B. 

Chromatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 

(311m), 
- column temperature: 50°, 

mobile phase: A. a mixture of 5 volumes  ofacetonitrile 
and 95 volumes of solvent mixture A, 

B. a mixture of 45 volumes  ofacetonitrile 
and 55 volumes of solvent mixture A, 

- a gradient programme using the conditions given below, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 

Time 
(in min) 

0 

15 

Mobile phase A 
(per cent v/v) 

92 

50 

92 
92 

Mobile phase B 
(per cent v/v) 

8 

50 

8 

8 



0 

0 
5 
50 
52 
60 

80 
80 
30 
80 
80 

20 
20 
70 
20 
20 

NCH 3 	 Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

' Inject - the testsol ut ion. The area of any secondary peak is not 
Mot Wt. 243.3 more than 0.5 per cent and the sum of areas of all the secondary 

Inject reference solution (b). The test is not a lid unless the 
resolution between the peaks due to adrenal in,: impurity A 
and adrenaline is not less than 3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak at relative retention time of about 3.2 with reference to 
the principal peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). The area of any peak at relative 
retention times of about 0.8 and 1.3 with reference to the 
principal peak is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than 0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.6 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Phenones. Absorbance of a 0.2 per cent w/v solution in 0.1 M 
hydrochloric acid at the maximum at about 310 nm, not more 
than 0.10, calculated on the dried basis (2.4.7). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa for 18 hours. 

Assay. Dissolve 0.3 g in 50 ml of anhydrous glacial acetic 
acid, warming slightly, if necessary, to effect solution. Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03333 g of 
C9H13NO3,C4H606. 

Storage. Store protected from light in containers preferably 
filled with nitrogen. 

Adrenaline Injection 
Adrenaline Bitartrate Injection; Adrenaline Acid Tartrate 
Injection; Adrenaline Tartrate Injection; Epinephrine 
Tartrate Injection 

Adrenaline Injection is a sterile, isotonic solution containing 
0.18 per cent w/v ofAdrenaline Tartrate in Water for Injections. 

Adrenaline Injection contains the equivalent of not less than 
0.09 per cent and not more than 0.115 per cent w/v of adrenaline. 
C9H 13NO3 . 

Usual strength. 0.1 per cent w/v. 

Description. A clear, colourless or almost colourless solution. 

Identification 

A. To an appropriate quantity add sufficient 0.01M 
hydrochloric acid to produce a solution containing 0.005 per 
cent w/v of adrenaline tartrate. When examined in the range 
230 nm to 360 nm (2.4.7), the solution shows an absorption 
maximum at about 279 nm; absorbance at about 279 nm, about 
0.4. 

B. To 1 ml add dropwise a 0.25 per cent w/v solution of ferric 
chloride until an emerald-green colour is produced. Add 
sodium bicarbonate solution gradually; the solution changes 
first to blue and then to red. 

C. To 10 ml add 2 ml of disodium hydrogen phosphate solution 
and sufficient iodine solution to produce a brown colour. 
Add 0.1 M sodium thiosulphate dropwise until excess iodine 
is removed; a red colour is produced. 

Tests 

Appearance  of solution. Examine the injection in a clear glass 
test-tube against a white background; it is not pinkish and 
does not contain a precipitate. If any yellow colour is observed, 
it is not more intense than a reference solution prepared by 
diluting 0.4 ml of 0.1 M iodine to 100 ml with water, when 
viewed similarly. 

pH (2.4.24). 2.8 to 3.6. 

Noradrenaline. Determine by liquid chromatography (2.4.14). 

Test solution. Use the undiluted injection. 

Reference solution (a). A 0.0018 per cent w/v solution of 
noradrenaline acid tartrate in the mobile phase. 

Reference solution (b). A solution containing 0.0018 per cent 
w/v of noradrenaline free adrenaline acid tartrate and 
0.0018 per cent w/v of noradrenaline acid tartrate in the 
mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 to 10 gm) (Such as Nucleosil 
ODS), 

- mobile phase: Dissolve 4.0 g of tetramethylammonium 
hydrogen sulphate, 1.1 g of sodium heptanesulphonate 
and 2 ml of O./ Mdisodium edetate in 1000 ml of 5 per -
cent v/v solution of methanol, adjusted to pH 3.5 to 3.6 
with 1 M sodium hydroxide, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0. 	 -- 

Inject referetice'solution (a) and the test solution. The area of 
the peak corresponding to noradrenaline is not more than the 

area of the principal peak in the chromatogram obtained with 

reference solution (a) (1.0 per cent). 

Other tests. Comply with the tests stated under Parenteral 

AsPresaparay. DtieotnesnnOinnjeecbtyiolnicisu) 

*id chromatography (2.4.14). 

Test solution. Dilute a volume of the injection containing 
20 mg ofAdrenaline Tartrate to 100.0 ml with the mobile phase. 

Reference solution (a). A 0.02 per cent w/v solution of 
adrenaline acid tartrate RS in the mobile phase. 

Reference solution (b). A solution containing 0.02 per cent 
w/v each of adrenaline acid tartrate RS and noradrenaline 
acid tartrate in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porojorsilica (5 gm) (Such 
as Nucleosil C 18), 

- mobile phase: a solution prepared by adding 4.0 g of 
tetramethylammonium hydrogen sulphate, 1.1 g of 
sodium heptanesulphonate and 2 ml of 0.1 Mdisodium 
edetate to a mixture of 950 volumes of water and 50 
volumes of methanol, adjusting the pH to 3.5 with 1 M 
sodium hydroxide, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to adrenaline acid tartrate 
and noradrenaline acid tartrate is not less than 2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 9H 13NO3  in the injection. 

Storage. Store protected from light, in a single dose or multiple 
dose container. 

Labelling. The label states (1) the quantity of active ingredient 
in parts per 1000 or mg per ml in terms of equivalent amount of 
adrenaline; (2) that the injection should not be used if it is 
pinkish or darker than slightly yellow. 

Agomelatine 

H 300 

C I5H I7NO2  

Agomelatine is N42-(7-methoxy-l-naphthyl)ethyl] acetamide. 

Agomelatine contains not less than 98.0 per cent and not 
more than 102.0 per cent of C 15H 17NO, calculated on the 
anhydrous basis. 

Category. Antidepressant. 

Description. A white to cream colour crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
agomelatine RS or with the reference spectrum of agomelatine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of water and acetonitrile. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution. A 0.02 per cent w/v solution of 
agomelatine RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 40°, 
- mobile phase: A. Dissolve 1.38 g of sodium dihydrogen 

orthophosphate monohydrate in 1000 ml of water, 
adjusted to pH 2.5 with orthophosphoric acid  , 

B acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate:1.5 ml per minute, 

spectrophotometer set at 230 nm, 
- injection volume: 10111. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

ADRENALINE TARTRATE 
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peaks is not more than 1.0 per cent, calculated by area 
normalisation. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of water and acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of this solution to 100.0 ml 
with the solvent mixture. 

Reference solution. A 0.0025 per cent w/v solution of 
agomelatine RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: a mixture of 65 volumes of buffer solution 

prepared by dissolving1.38 g of sodium dihydrogen 
orthophosphate monohydrate in 1000 ml of  water, 
adjusted to pH 2.5 with orthophosphoric acid and 

35 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
injection volume: 10 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI5FII7NO2. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30° 

Albendazole 

H 0 cH3  

N 
 NH 

Cl211 15N302S 
	

Mol. Wt. 265.3 

Albendazole is methyl 5-propylthio-1H-benzimidazol-
2-yl-carbamate. 

Albendazole contains not less than 98.0 per.-. -6ent- a0 not, 
more than 102.0 per cent of C L2 H 15N 302S, calciitated on the 
dried basis. 

Category. Anthelmintic. 

Dose. Nematodal infestation, 400 mg as a single dose; cestodal 
infestation, 400 mg daily for three consecutive days; 
strongyloidiasis, 400 mg daily for three consecutive days. 

Description. A white to pale buff-coloured powder. 

Identification 

Test A may he omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C  are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with albendazole 
RS or with the reference spectrum of albendazole. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to that 
ofAlbendazole in the chromatogram obtained with reference 
solution (b). 

C. Melting point (2.4.21). 208° to 210°. 

Tests 

Related substances.  Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A 1.0 per cent v/v solution of sulphuric acid 
in methanol. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of the solvent mixture and dilute to 50.0 ml 
with the mobile phase. 

Reference solution (a). Dissolve 10 mg of the substance under 
examination in 10 ml of the solvent mixture and dilute to 
100.0 ml with the mobile phase. Dilute 0.5 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (h). Dissolve 50 mg each of the substance 
under examination and  oxibendazole RS in 5 ml of the solvent 
mixture and dilute to 100.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5110, 
mobile phase: a mixture of 30 volumes of 0.17 per cent 
w/v solution of ammonium dihydrogen phosphate and 
70 volumes of methanol, 
flow rate: 0.7 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to albendazole and 
oxibendazole.is not less than 3.0. 

Inject..referetice solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 

veak. In the chromatogram obtained with the test solution, 

the area of any secondary peak is not more than 1.5 times the 

area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.75 per cent). The sum of the areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Heavy metals  (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm) 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying  (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. , 

Assay.  Dissolve 0.5 g in 80 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 M perchloric aOrt.  using crystal violet 
solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02653 g of 

C i2Hi5N302S 

Storage. Store protected from light. 

Albendazole Oral Suspension 
Albendazole Oral Suspension is a suspension of albendazole 
in a suitable vehicle. ,-• 

Albendazole Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
albendazole C l2H isN302S. 

Usual strength. 200 mg per 5 ml. 

Identification 

A. To a volume of oral suspension containing 25 mg of 
Albendazole add 50 ml of 0.1 Msodium hydroxide  and shake 
with the aid of ultrasound for 10 minutes and dilute to 100 ml 
with water and filter. Dilute 1.0 ml of this solution to 10 ml with 
water. When examined in the range 240 nm to 340 nm (2.4.7), 
the resulting solution exhibits a maximum at 308 nm, a minimum 
at 281 nm and a shoulder at 269 nm. 

B. To a volume of oral suspension containing 25mg of 
Albendazole add 50 ml of 0.1 M hydrochloric acid  and shake 
with the aid of ultrasound for 10 minutes and dilute to 100.0 ml 
with 0.1 M hydrochloric acid,  filter. Dilute 1.0 ml of this 
solution to 10.0 ml with 0.1 M hydrochloric acid. When 
examined in the range 240 nm to 340 nm (2.4.7), the resulting 
solution exhibits a maximum at 292 nm, a minimum at 273 nm 
and a shoulder at 261 nm. 

C. In the Assay, the principal peak in the chrornatogr'am 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.5 to 5.5. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE- Prepare the solutions immediately before use. 

Solvent mixture. 30 volumes of 0.015 M ammonium 
dihydrogen orthophosphate and 70 volumes of methanol. 

Test solution.  Dilute a quantity of the oral suspension 
containing 500 mg ofAlbendazole to 50.0 ml with 1.0 per cent 
w/v solution of methanolic sulphuric acid. Dilute 5.0 ml of 
this solution to 10.0 ml with the solvent mixture. 

Reference solution (a).  Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b). Dissolve 25 mg each of albendazole 
RS and oxibendazole RS in 5.0 ml of 1.0 per cent v/v solution 
of methanolic sulphuric acid and dilute to 50.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A.  0.015 M ammonium dihydrogen 

orthophosphate, 
B. methanol, 

- a gradient programme using the conditions given below, 
flow rate: 0.7 ml per minute, 

- spectrophotometer set at 292 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent  v/v) 

Mobile phase B 
(per cent  v/v) 

0 100 0 

3 100 0 

5 30 70 

70 30 70 

72 100 0 

80 100 0 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
7.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in 
chromatogram obtained with reference solution (a) (2.0 per 
cent:Y."ignore "iiiy peak with an area less than 0.05 times the 
ireaoithe principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 



alfacalcidol is not less than 4.0. 

Inject reference solution (b) and the test s 
chromatogram twice the retention time of t 

Ruin ' the 
al, peak. 

• N 

Alfacalcidol 

Reference solution. A 0.5 per cent w/v solution of albendazole 
RS in glacial acetic acid. 

Apply to the plate I0 ;11 of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the r Category. Antiosteoporotic.  

C271-14402 Mol. Wt. 400.6 

Al facalcidol is (5Z,7 E)-9,10-Secocholesta-5,7,10(19)-triene-
la,3P-diol. 

Alfacalcidol contains not less than 97.0 per cent and not more 
than 102.0 per cent of C271/4402. 

B. Extract a quantity of the powdered to 
100 mg of Albendazole with 100 ml of 0. -white or off white crystals. 

Alfuzosin Hydrochloride 

CH, 

N 
0 	, HCI 

H CO 

H,C0 

ALBENDAZOLE TABLETS 	 IP 2018 
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Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the oral suspension 
containing 0.1 g of Albendazole, add 70 ml of 1 per cent v/v 
solution of methanolic sulphuric acid, mix with the aid of 
ultrasound for 1 minute and dilute to 100.0 ml with 1 per cent 
v/v methanolic sulphuric acid. Allow to stand and dilute 5 ml 
of the supernatant liquid to 25 ml with 1 per cent v/v methanolic 
sulphuric acid. 

Reference solution. A 0.02 per cent w/v solution of albendazole 
RS in 1 per cent v/v solution of methanolic sulphuric acid. 

Use chromatographic system as described under Related 
substances, operating the system for twice the retention time 
of albendazole peak. 

Determine the weight per ml (2.4.29) and calculate the content 
of C l2H 15N302S. 

Albendazole Tablets 

Albendazole Tablets contain Albendazole. The tablets may 
contain permitted flavouring agents. 

Albendazole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
albendazole, C 12H 15N302S. 

Usual strength. 400 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of chloroform, 10 
volumes of ether and 10 volumes of glacial acetic acid. 

Test solution. Disperse a quantity of the powdered tablets 
containing 200 mg of Albendazole in 20 ml of a mixture of 18 
volumes of chloroform and 1 volume of formic acid, warm the 
suspension on a water-bath for 15 minutes, cool and filter. 
Dilute 10 ml of the filtrate with an equal volume of glacial 
acetic acid. 

hydrochloric acid, filter and dilute 1 ml of the filtrate to I 00 ml 
with 0.1 M sodium hydroxide. The absorbance of the resulting 
solution at the maximum at about 309 nm (2.4.7) is about 0.74. 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.1 g of Albendazole, add 150 ml 0.1 M 
methanolic hydrochloric acid, shake for 15 minutes and dilute 
to 250.0 ml with 0.1 M methanolic hydrochloric acid. Mix, 
filter and dilute 5.0 ml of the filtrate to 250.0 ml with 0.1 M 
sodium hydroxide. Measure the absorbance of the resulting 
solution at the maximum at about 309 nm (2.4.7). Calculate the 
content of Cl2H1 5N302S taking 742 as the specific absorbance 
at 309 nm. 

Storage. Store protected from light. 

Labelling. The label states that the tablets should be chewed 
before swallowing. 

C H3  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alfacalcidol 

RS or with the reference spectrum of alfacalcidol. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with reference 
solution (a). 

Tests 

Related substances. Determine by liquid chromatography 

(2  0E 4 4).  NOTE  --  Carry out the test as rapidly as possible, avoiding 
exposure to actinic light and air. 

Test solution. Dissolve 1 mg of the substance under 
examination in 10.0 ml of the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
alfacalcidol RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the 'mobile phase. 

Reference solution (c). Heat 2 ml of reference solution (a) in a 
water-bath at 80° under a reflux condenser for 2 hours and 
cool. 

Chromatographic system' 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 1 volume of ammonia, 

200 volumes of water and 800 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 100 gl. 

Name 
	 Relative 

retention time 

Alfacalcidol impurity C' 
	

0.4 

Alfacalcidol impurity A2 
	

0.9 

Alfacalcidol 
	

1.0 

Alfacalcidol impurity B 3 
	

1.15 

Prealfacalcidol 
	

1.3 

'triazoline adduct of pre-alfacalcidol, 

'trans-al facalcidol, 

3 I b-calcidol. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to pre-alfacalcidol and 

In the chromatogram obtained with the test solution, the area 
of any peak due to alfacalcidol impurities A, B and C is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (b) 
(0.5 per cent).The sum of areas of all the secondary peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent). 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances, with the following 
modifications. 

Inject reference solution (c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solutions (a), (c) and the test solution. 

Calculate the content of C27H4402. 

Storage. Store protected from light and moisture, under 
nitrogen at a temperature of 2° to 8°. The contents of an 
opened container are to be used immediately. 

C I9H27N1 504,HCI 	 Mol. Wt.425.9 

Alfuzosin Hydrochloride is (2RS)-N-P-[(4-amino-6,7- 
dimethoxyquinazolin-2-yOmethylamino]propylitetrahydro -
firan-2-carboxamide hydrochloride. 

Alfuzosin Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C I9H27N504,HC1, calculated 
on the anhydrous basis. 

Category. Indicated in benign prostatic hyperplasia. 

Dose. 2.5 mg to 10 mg. 

Description. A white or almost white, crystalline powder, 
slightly hygroscopic. 

Ideptir% 

-A. Detertnine •:infrared absorption spectrophotometry (2.4.6). 
CoMpare t 	ectrum with that obtained with  alfuzosin 



hydrochloride RS or with the reference spectrum of alfuzosin 
hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 2.0 per cent w/v solution 
in carbon dioxidefree water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with 
the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of I volume of tetrahydrofuran, 

20 volumes of acetonitrile and 80 volumes of a solution 
prepared by dissolving 5.0 ml of perchloric acid in 
900 ml of water, adjusted to pH 3.5 with  dilute sodium 
hydroxide solution and dilute to 1000 ml with water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

Name 	 Relative 
retention time 

Alfuzosin impurity D' 	 0.4 
Alfuzosin hydrochloride (Retention time: 
about 8 minutes) 	 1.0 
Alfuzosin impurity A2 	 12 

'N-(4-amino-6,7-dimethoxyquinazolin-2-y1)-N-methylpropane-1,3-diamine, 
N43-[(4-amino-6,7-dimethoxyquinazolin-2-yl)methylamino]propyl] furan-2- 

earboxamide. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to alfuzosin impurity D is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The area of 
any other secondary peak is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent) and the sum 6fareas ofaitthe 
secondary peaks is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 

solution (0.3 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Sulphated ash  (2.3.18). Not more than 0.1 per cent. 

Water  (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Assay. Weigh 0.3 g, dissolve in 40 ml of acetic  acid,  add 40 ml 
of acetic anhydride. Titrate with 0.1 M perchloric acid. 
Determine the end point potentiometrically (2.4.25). Carry out 
a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04259 g of 
C 191127N504,110. 

Storage.  Store protected from light and moisture. 

Alfuzosin Prolonged-release Tablets 
Alfuzosin Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not  be the same. 

Alfuzosin Prolonged-release Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of alfuzosin hydrochloride, C I9H27N 504,HC1. 

Usual strength. 10 mg. 

Identification 

Disperse a quantity of the powdered tablets containing 30 mg 
ofAlfuzosin Hydrochloride with 150 ml of  water  for 5 minutes 
and filter. To the filtrate, add 10 ml of 18 Mammonia, extract 
with two 25 ml quantities of dichloromethane,  wash the 
combined extracts with 10 ml of water, dry over sodium  sulphate 
and evaporate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum obtained with alfuzosin hydrochloride RS treated 
in the same manner or with the reference spectrum of alfuzosin. 

Tests 

Dissolution  (2.5.2). Complies with the test stated under 
Tablets. 

Related substances.  Determine by liquid chromatography 
(2.4.14). 

Test solution.  Disperse a quantity of powdered tablets 
containing 15 mg of Alfuzosin Hydrochloride in 70 ml of 
methanol with the aid of ultrasound for 30 minutes, add 10 ml 
of 0111M'Ilygro.  chloric acid , cool, dilute to 100 ml with 
metha-no-JahciTtlter. Dilute 1.0 ml of this solution to 5.0 ml with 
the mobile-phase. 

Reference solution. Dilute 1.0 nil of the test solution to 
100.0 ml with the mobile phase. 

molumn 15 cm x 4.6 mm, packed with 
Ch_romaasttaoginralepshcstseyesitec  

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: mobile phase: a mixture of 1 volume of 

tetrahydrofuran, 20 volumes of acetonitrile  and 
80 volumes of sodium perchlorate solution prepared by 
dissolving 5 ml of  perchloric acid  to 900 ml of  water, 
adjusted to pH 3.5 with  2 M sodium hydroxide and 
dilute to  1000 ml with  water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000peoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 pef cent), the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Uniformity of content. (For tablets containing 10 mg or less)- 

Complies with the test stated under Tablets using following 
test solution. 

Test solution. Disperse 1 tablet in 70 ml of methanol with the 
aid of ultrasound for 30 minutes, add 10 ml of  0.01M 
hydrochloric acid,  cool, dilute to 100 ml with  methanol and 
filter. Dilute 1.0 ml of this solution to 10.0 ml with the mobile 
phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg ofAlfuzosin Hydrochloride in 70 
ml of  methanol  with the aid of ultrasound for 30 minutes, add 
10 ml of 0.01M hydrochloric acid, cool, dilute to 100 ml with 
methanol and filter. Dilute 1.0 ml of this solution to 10.0 ml 
with the mobile phase. 

Reference solution. A 0.001 per cent w/v solution of  alfuzosin 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not yalidtmleiSlip 
column efficiency is not less than 2000 theoretical plates, the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H27N504,HC1 in the tablets. 

Alfuzosin Tablets 

Alfuzosin Hydrochloride Tablets 

Alfuzosin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of alfuzosin 
hydrochloride, C 19H271•1504,HCI . 

Usual strength.  10 mg. 

Identification 

Shake a quantity of the powdered tablets containing 30 mg of 
Alfuzosin Hydrochloride with 150 ml of water for 5 minutes 
and filter. To the filtrate, add 10 ml of 18 Mammonia,  extract 
with two 25-m1 quantities of  dichloromethane, wash the 
combined extracts with 10 ml of  water, dry over sodium sulphate 
and evaporate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum obtained with  alfuzosin hydrochloride RS  treated 
in the same manner or with the reference spectrum of alfuzosin. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of  water, 
Speed  and time. 50 rpm  and 45 minutes. 

Withdraw a  suitable  volume of the medium and filter. 

Determine by liquid chromatography  (2.4.14). 

Test solution. Dilute the filtrate with the mobile phase to obtain 
a solution containing a 0.0001 per cent w/v of Alfuzosin 
Hydrochloride. 

Reference solution. A 0.0001  per w/v  solution  of alfuzosin 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances, using 1001.11 injection volume: 

Inject the reference solution and the test solution. 

Calculate the content of C I9H27N504,HC1 in the tablet. 

D. Not less than 75 per cent of the stated amount of 
Cl9H27N5Q4,He1  

Related subStances.  Determine by liquid chromatography 
(2.4:14). 
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Test solution. Disperse a quantity of powdered tablets 
containing 15 mg of Alfuzosin Hydrochloride in 70 ml of 
methanol with the aid of ultrasound for 30 minutes, add 10 m I 
of 0.01 M hydrochloric acid, cool, dilute to 100 ml with 
methanol and filter. Dilute 1.0 ml of the solution to 5.0 ml with 
the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 1 volume of tetrahydrofuran, 

20 volumes of acetonitrile and 80 volumes of sodium 
perchlorate solution prepared by dissolving 5 ml of 
perchloric acid to 900 ml of water, adjusted to pH 3.5 
with 2 Msodium hydroxide and add sufficient water to 
produce 1000 ml, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent), the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Uniformity of content (For tablets containing 10 mg or less)- 

Complies with the test stated under Tablets using following 
test solution. 

Test solution.  Disperse 1 tablet in 70 ml of methanol with the 
aid of ultrasound for 30 minutes, add 10 ml of 0.01M 
hydrochloric acid, cool, dilute to 100 ml with methanol and 
filter. Di lute1.0 ml of this solution to 10.0 ml with the mobile 
phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution.  Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 10 mg of Alfuzosin 
Hydrochloride in 70 ml of methanol with the aid of ultrasound 

Reference solution. A 0.001 per cent w/v solution of alfuzosin 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described under Related 
substances. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C i9H 27N504,HC1 in the tablet. 

Alginic Acid 

Polymannuronic Acid 

Alginic acid is a hydrophilic colloidal mixture of polyuronic 
acids, [(C6H806)  n], composed of residues of D-mannuronic 
acid and L-guluronic acid extracted with dilute alkali from 
various species of brown seaweeds (Fam. Phaeophyceae). 

Alginic Acid contains not less than 19.0 per cent and not more 
than 25.0 per cent of carboxylic acid groups (COOH), calculated 
on the dried basis. 

Category. Pharmaceutical aid. 

Description. A white to yellowish-white, fibrous powder; 
odourless. 

Identification 

A. To 5 ml of a 0.75 per cent w/v solution in 0.1 M sodium 
hydroxide add 1 ml of calcium chloride solution; a gelatinous 
precipitate is formed. 

B. To 5 ml of the solution obtained in test A add 1 ml of 2 M 
sulphuric acid; a gelatinous precipitate is formed. 

C. To about 5 mg in a test-tube add 5 ml of water, 1 ml of a 
freshly prepared 1 per cent w/v solution of 1,3-naphthalenediol 
in ethanol (95 per cent) and 5 ml of hydrochloric acid. Heat 
the mixture to boiling, boil gently for 3 minutes and cool to 
about 15°. Transfer the contents of the test-tube to a small 
separator with the aid of5 ml of water and extract with 15 ml of 
di-isopropyl ether; the di-isopropyl ether extract exhibits a 
deep purple colour which is more intense than that exhibited 
by a blank prepared in the same manner without the substance 
under examination. 

Arsenic (2.3.10). Mix 2.0 g with 5 ml of sulphuric acid, add a 
few glass beads and digest at a temperature not exceeding 

120°  until charring begins. Additional sulphuric acid may be 
added if necessary but the total volume of acid added should 
not exceed 10 ml. Add cautiously, dropwise, hydrogen peroxide 
solution (100 vol) allowing the reaction to subside and again 
heating between addition of drops. Discontinue heating if 
foaming becomes excessive. When the reaction has abated, 
heat cautiously rotating the flask occasionally. Maintain 
oxidising conditions  at all times during the digestion by adding 
small quantities of the hydrogen peroxide solution whenever 
the mixture turns brown or darkens. Continue the digestion 
until the organic matter has been destroyed, gradually raising 
the temperature until fumes of sulphur trioxide are copiously 
evolved and the solution becomes colourless or has only a 
light straw colour. Cool, add cautiously 10 ml of water, mix, 
and again evaporate till there is strong z*Tning, repeating this 
procedure to remove any trace of hydrogen peroxide. Cool, 
add cautiously 10 ml of  water,  wash the sides of the flask with 
a few ml of water and dilute with water to 35 ml. The resulting 
solution complies with the limit test for arsenic (5 ppm). 

Heavy metals (x:3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm). Use nitric acid in place of 
sulphuric acid to wet the sample. 

Acid value. Not less than 230, calculated on the dried basis 
and determined in the following manner. Weigh 1.0 g and 
suspend in a mixture of 50 ml of water and 30 ml of a 4.4 per 
cent w/v solution of calcium acetate. Shake vigorously, allow 
the mixture to stand for 1 hour, add phenolphthalein solution 
and titrate the liberated acetic acid with 0.1 M sodium 
hydroxide. Carry out a blank titration. 

Calculate the acid value from the expression 5.611 A/W, where 
A is the volume, in ml, of 0.1 Msodium hydroxide consumed 
and W is the weight, in g, of the sample. 

Microbial contamination (2.2.9). 1 g is free from Escherichia 
coli and 10 g is free from Salmonella and Shigella. 

Total ash (2.3.19). Not more than 4.0 per cent, determined on 
0.5 g by Method B. 

Loss on drying (2.4.19). Not more than 15.0 per cent, determined 
on 0.1 g by drying in an oven at 105° for 4 hours. 

Assay. Weigh 0.25 g, add 25 ml of water and 25.0 ml of 0.1 M 
sodium hydroxide and titrate with 0.1 M hydrochloric acid 
using 0.2 ml of dilute phenolphthalein solution as indicator. 
Repeat the operation without the substance under examination. 
The difference between the titrations represents the amount 
of sodium hydroxide required. 

1 ml of 0.1 Msodium hydroxide is equivalento,00945q2-4of 
carboxylic acid groups (COOH). 

 

Allantoin 

H H 
H 2 N N 	N 

>-- O 
0 OTN  H 

C4H6N4O3 	 Mol. Wt. 158.1 

Allantoin is (RS)-(2,5-dioxo-4-imidazolidinyl)urea. 

Allantoin contains not less than 98.5 per cent and not more 
than 101.0 per cent of C4H6N403, calculated on the dried basis. 

Category. Astringent. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with  allantoin RS 
or with the reference spectrum of allantoin. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Boil 20 mg with a mixture of 1 ml each of dilute sodium 
hydroxide solution and water, allow to cool. Add 1 ml of 
dilute hydrochloric acid. To 0.1 ml of the solution add 0.1 ml 
of a 10 per cent w/v solution of potassium bromide, 0.1 ml of 
a 2 per cent w/v solution of resorcinol and 3 ml of sulphuric 
acid. Heat for 10 minutes on a water bath; a dark blue colour 
develops, which becomes red after cooling and pouring into 
about 10 ml of  water. 

D. Heat about 0.5 g, ammonia vapour is evolved, which turns 
red litmus paper blue. 

Tests 

Acidity or alkalinity. To 5 ml of a 0.5 per cent  w/v  solution in 
carbon dioxide-free water with heating if necessary (solution 
A), add 5 ml of  carbon dioxide -free water, 0.1 ml of  methyl red 
solution and 0.2 ml of 0.01 Msodium hydroxide, the solution 
is yellow. Add 0.4 ml of 0.01 M hydrochloric acid, the solution 
is red. 

Optical rotation (2.4.22). -  0.10' to + 0.10°, determined on 
solution A. 

Reducing substances. Shake 1.0 g with 10 ml of  water  for  2 
minutes, filter. Add 1.5 ml of 0.02 M potassium permanganate. 

, Thexolution must remain violet for at least 10 minutes. 

Related. substalices. Determine by thin-layer chromatography 
(2.417). coating the plate with cellulose. 

Tes  
for 30 minutes, add 10 ml of 0.0/M hydrocliki*Warc;041 	/-  ).-e 
dilute to 100 ml with methanol and filter. Dil 	m10thIS :pH .4.24)...:.45 to 3.5, determined in a 3.0 per cent w/v 
solution to 10.0 ml with the mobile phase. 	I 	 • - 

dispersion in water. 



ALLANTOIN 	 IP 2018 	 IP 2018 
	 ALLOPURINOL TABLETS 

Mobile phase. A mixture of 15 volumes ofglacial acetic acid, 
25 volumes of water and 60 volumes of butanol. 

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 5.0 ml of water with heating and allow to cool. 
Dilute to 10 ml with methanol (Use the solution immediately 
after preparation). 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with a mixture of 1 volume of methanol and 1 volume of water. 

Reference solution (a). A 0.1 per cent w/v solution of 
allantoin RS in a mixture of 1 volume of methanol and 
1 volume of water. 

Reference solution (h). Dissolve 10 mg of urea in 10.0 ml of 
water. Dilute 1.0 ml of this solution to 10.0 ml with methanol. 

Reference solution (c). Mix 1.0 ml each of reference solution 
(a) and reference solution (b). 

Apply to the plate 10 gl of test solution (a) and 5 gl each of 
test solution (b), reference solution (a), (b) and (c). Allow the 
mobile phase to rise 10 cm. Dry the plate in air, and spray with 
a 0.5 per cent w/v solution of dimethylaminobenzaldehyde in 
a mixture of 1 volume of hydrochloric acid and 3 volumes of 
methanol. Dry the plate in a current of hot air. Examine in 
daylight after 30 minutes. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the principal spot in the chromatogram obtained 
with reference solution (b) (0.5 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows two clearly separated principal spots. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.1 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 120 mg in 40 ml of water. Titrate with 0.1 M 
sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01581 g of 
C4H6N403. 

Allopurinol 

OH 

N 
H 

C5H4N40 

Allopurinol is a tautomeric mixture of 1H-pyrazolo[3,4-d] 
pyrimidin-4-ol and 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-
4-one. 

Allopurinol contains not less than 98.0 per cent and not more 
than 101.0 per cent of C 5 H4N40, calculated on the dried basis. 

Category. Uricosuric agent. 

Dose. Initially, 100 mg daily as a single dose gradually increased 
to 300 mg daily. Usual maintenance dose, 200 to 400 mg daily, 
in divided doses in moderate and severe gout. 

Description. A  white or almost white, crystalline powder. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with  allopurinol 
RS or with the reference spectrum of allopurinol. 

B. Dissolve 0.1 g in 10 ml of 0.1 Msodium hydroxide and add 
sufficient 0.1 Mhydrochloric acid to produce 100.0 ml; dilute 
10.0 ml to 100.0 ml with 0.1 M hydrochloric acid and dilute 
10.0 ml of this solution to 100.0 ml with 0.1 Mhydrochloric 
acid. When examined in the range 220 nm to 360 nm (2.4.7), 
the resulting solution shows an absorption maximum at about 
250 nm and a minimum at about 231 nm; ratio ofthe absorbance 
at the minimum at about 231 nm to that at the maximum at 
about 250 nm, 0.52 to 0.62. 

C. Dissolve 50 mg in 5 ml of dilute sodium hydroxide solution, 
add 1 ml of alkaline potassium mercuri-iodide solution, heat 
to boiling and allow to stand; a flocculent yellow precipitate is 
produced. 

D. Shake about 0.1 g with 5 ml of  dilute sodium hydroxide 
solution, add 3 ml of lithium and sodium molyhdo-
phosphotungstate solution and 5 ml of a 20 per cent w/v 
solution ofsodium carbonate; a grey-blue colour is produced. 

Tests  

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
100.0 ml with the mobile phase. 

Reference solution (b). A solution containing 5.0 mg each of 
allopurinol impurity A RS (5-amino-1Hpyrazole-4-
carboxamide RS), allopurinol impurity B RS (5- 
(formylamino)-1 H-pyrazole-4-carboxamide RS) and 
allopurinol impurity C RS (5-(4H-1,2,4 
pyrazole-4-carboxamide RS) in 5.0 ml of a 0.4 per cent w/v 
solution of  sodium hydroxide  and dilute immediately to 
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a 0.125 per cent w/yes'olution of potassium 

dihydrogen phosphate, 
- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

The elution order of the peaks is allopurinol impurity A, 
allopurinol impUrity B, allopurinol impurity C and allopurinol. 
The retention time for allopurinol is about 10 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to allopurinol impurity B 
and allopurinol impurity C is not less than 1.1. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to allopurinol impurity A is not more 
than twice the area of corresponding peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The area of 
the peak due to allopurinol impurity C is not more than the 
area of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The area of the peak 
due to allopurinol impurity B and of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks 
other than allopurinol impurity A, B and C is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent). 

Heavy metals  (2.3.13). Mix carefully 1.0 g in a silica crucible 
with 4 ml of a 25 per cent w/v solution of MagneSilfill SIIIp17(11C 

in 1 M sulphuric acid and heat cautiously to chines& Ignite 
the residue at a temperature not exceeding 800° .4nd.corainue 
heating until a white or greyish residue is obtained. Allow to 

cool, moisten with 0.2 ml of 1 M sulphuric acid, evaporate, 
ignite again and allow to cool. The total ignition period should 
be less than 2 hours. Dissolve the residue with two quantities, 
each of 5 ml, of  2 Mhydrochloric acid. Add 2 drops of dilute 
phenolphthalein solution and strong ammonia solution 
dropwise until a pink colour is produced. Cool, add glacial 
acetic acid until the solution gets decolorised and add a 
further 0.5 ml. Filter, if necessary, and dilute the solution to 
20 ml with  water. The resulting solution complies with the 
limit test for heavy metals, Method D (20 ppm). 

Sulphated ash  (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.2 g and dissolve with gentle heating, if 
necessary, in 50 ml ofdimethylformamide. Titrate with  0.1 M 
tetrabutylammonium hydroxide,  determining the end -point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of a / M tetrabutylammonium hydroxide is equivalent to 
0.01361 g of C5H4N40. 

Allopurinol Tablets 

Allopurinol Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
allopurinol, C 5H4N40. 

Usual strengths. 100 mg; 300 mg. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows an absorption maximum 
only at about 250 nm. 

B. Shake a quantity of the powdered tablets containing 0.1 g 
of Allopurinol with 5 ml of dilute sodium hydroxide solution, 
add 3 ml of lithium and sodium molybdo-phosphotungstate 
solution  and 5 ml of a 20 per cent w/v solution of sodium 
carbonate; a grey-blue colour is produced. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution.  Disperse a quantity of the powdered tablets 
containing 0.1 g of Allopurinol with 10 ml of 0. / M sodium 
hydroxide with the aid of ultrasound and immediately dilute 
to 200.0 ml with mobile phase A, filter. 

Reference sohition (a).  Dilute 1.0 ml of the test solution to 
100.0-.011 with-the mobile phase A. Further dilute 1.0 ml of this 
solution to 10.0 ml with mobile phase A. 

Appearance of solution. A 5.0 per cent w/v solution in 2 M 
sodium hydroxide is clear, (2.4.1) and not more intensely 
coloured than reference solution YS6 or GYS4 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solutions, store and inject at 
8°, using a cooled autosampler 

Test solution. Dissolve 25 mg of the substance under 
examination in 2.5 ml of a 0.4 per cent w/v solution ofsodium 
hydroxide and dilute immediately to 50.0 ml with the mobile 

..1■Aol. Wt. 136:1, pha§. 
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Tests 

Ethanol-insoluble substances. Weigh 1.0 in rine powder 
and add to 50 ml of ethanol (95 per cent) in afkisk. Reflux the 

Storage. Store protected from light and moisture. 

label states whether the material is Curacao 
loes. 

peak with an area less than 0.2 times the area of,the priocipal u 	(104 Aloes - Dark-brown or greenish-brown to 
peak in the chromatogram obtained with refeityg144,401 oliv&ttown t4ses; fractured surface shiny and conchoidal; 
(a) (0.02 per cent). odour, strong and characteristic. 
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ALOES 

Reference solution (b). Dissolve 10 mg of allopurinol 
impurity A RS ( 5-amino-1H-pyrazole-4-carboxamide RS) 
in mobile phase A, add 20 ml of the test solution and 
immediately dilute to 100.0 ml with mobile phase A. Further 
dilute 1.0 ml of this solution to 100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Nucleosil C 18), 

- mobile phase: A. a mixture of 10 volumes of methanol 
and 90 volumes of a 0.125 per cent w/v solution of 
potassium dihydrogen orthophosphate, 

B. a mixture of 30 volumes of methanol 
and 70 volumes of a 0.125 per cent w/v solution of 
potassium dihydrogen orthophosphate, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

30 0 100 

40 0 100 

42 100 0 

The elution order of the peaks is allopurinol impurity A, 
allopurinol impurity B, allopurinol impurity C and allopurinol. 
The retention time for allopurinol is about 10 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to allopurinol impurity A 
and allopurinol is not less than 3.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to allopurinol impurity A is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The area of 
unresolved double peak, the peak at retention time of about 
6.1 minutes is not more than twice the area of the principle 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
the areas of any other secondary peaks is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). Ignore any 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium: 900 ml of 0.01 Mhydrochloric acid, 
Speed and time. 75 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 250 nm (2.4.7). 
Calculate the content of allopurinol, C 5H4N40 in the medium 
from the absorbance obtained from a solution containing 0.001 
per cent w/v of allopurinol RS prepared by dissolving in 
minimum amount of 0.1 Msodium hydroxide and diluted with 
the dissolution medium. 

D. Not less than 75 per cent of the stated amount of C 5H4N40. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Allopurinol with 20 ml of 
0.05 Msodium hydroxide for 15 to 20 minutes, add 75 ml of 
0.1 M hydrochloric acid shake for 10 minutes, add sufficient 
0.1 M hydrochloric acid to produce 250.0 ml, filter. Dilute 
5.0 ml of the filtrate to 250.0 ml with 0.1 Mhydrochloric acid. 
Measure the absorbance of the resulting solution at the 
maximum at about 250 nm (2.4.7) using 0.1 Mhydrochloric 
acid as the blank. 

Calculate the content of C 5H4N40, taking 563 as the specific 
absorbance at 250 nm. 

Aloes 
Aloes is the dried juice of the leaves of Aloe barbadensis 
Miller (A. vera Linn), known in commerce as Curacao Aloes or 
Barbados Aloes, or of A..fetvx Miller and hybrids of this species 
with A. africana Miller and A. spicata Baker, known in 
commerce as Cape Aloes (Fam. Liliaceae). Indian Aloes of 
commerce is obtained from A. barbadensis. 

Aloes contains not less than 50.0 per cent of water-soluble 
extractive. Curacao Aloes contains not less than 18.0 per cent 
and Cape Aloes not less than 28.0 per cent of 
hydroxyanthracene derivatives, calculated as anhydrous 
barbaloin. 

Category. Laxative. 

Description. Unground Curacao Aloes - Brownish-black, 
opaque masses; fractured surface uneven, waxy and somewhat 
resinous; odour, strong and characteristic. 

Identification 

Mix 0.5 g with 50 ml of water, boil until nearly dissolved, cool, 
add 0.5 g of silica gel and filter. On the filtrate carry out the 
following tests. 

A. Heat 5 ml with 0.2 g of borax until dissolved, add a few 
drops of this solution to a test-tube nearly filled with water; a 
green fluorescence is produced. 

B.Mix 2 ml with 2 ml of bromine water, a pale yellow precipitate 
is produced. The supernatant liquid is violet with Curacao 
Aloes; no such violet colour appears with Cape Aloes. 

C.Mix 5 ml with 2 ml of nitric acid; with Cape Aloes a reddish-
yellow colour is produced; with Socotrine Aloes a pale 
brownish-yellow colour is produced; with Cape Aloes 
a yellowish-brown colour passing rapidly to green is 
produced. 

D. Determine by thin-layer chromatography (2.4.1 7), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of ethyl acetate, 
17 volumes of methanol and 13 volumes of water. 

Test solution. Heat 0.5 g, in powder, with 20 ml methanol to 
boiling on a water-bath, shake well, decant the supernatant 
liquid, keep at 4° and use within 24 hours. 

Reference solution. Dissolve 50 mg of barbaloin in 10 ml 
methanol. 

Apply to the plate 5 .tl of each solution as bands 20 mm x 
3 mm. Allow the mobile phase to rise 15 cm. Dry the plate in a 
current of air, spray with a 10 per cent w/v solution of potassium 
hydroxide in methanol and examine under ultraviolet light at 
365 nm. The chromatogram obtained with the reference 
solution shows a yellow band with an R fvalue of 0.4 to 0.5. In 
the case of Curacao Aloes, the chromatogram obtained with 
the test solution shows a yellow fluorescent band 
corresponding to that due to barbaloin in the chromatogram 
obtained with the reference solution and in the lower part a 
light blue fluorescent band (corresponding to aloesine). In 
the case of Cape Aloes, the test solution shows a yellow 
fluorescent band corresponding to that due to barbaloin in 
the chromatogram obtained with the reference solution and in 
the lower part two yellow fluorescent bands (due to 
aloinosides A and B) as well as a blue fluorescent hand (due 
to aloesine). Heat the plate at 110° for 5 minutes. In the case of 
Curacao Aloes, with the test solution a violet fluorescent band 
appears just below the yellow band corresponding to barbaloin 
while in the case of Cape Aloes no such violet band appears. 

mixture for 15 minutes. Remove the source of heat and set 
aside for 1 hour, shaking frequently, filter through a small 
dried and tared filter paper or suitable filtering crucible and 
wash the residue on the filter with ethanol (95 per cent) till 
the washings are colourless. The residue after drying to 
constant weight at 105° weighs not more than 0.1 g. 

Water-soluble extractive. Weigh 2.0 g, in fine powder, and 
macerate with about 60 to 70 ml of water in a flask. Shake the 
mixture at 30-minute intervals for 8 hours and allow to stand 
for a further 16 hours without shaking. Filter, wash the flask 
and the residue with small portions of water,  passing the 
washings through the filter until the filtrate measures 100 ml. 
Evaporate 50 ml of this filtrate to dryness in a tared dish on a 
water-bath and dry at 105° for 3 hours; the residue weighs not 
less than 0.5 g. 

Total ash (2.3.19). Not more than 0.5 per cent, determined on 
1.0 g by Method A. 

Loss on drying (2.4.19). Not more than 12.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Moisten 0.2 g, in fine powder, with 2 ml of methanol, 
add 5 ml of water at about 60°, mix, add a further 75 ml of 
water at about 60°, shake for 30 minutes, cool, filter through 
a filter paper, washing the flask with 20 ml of water and add 
sufficient water to the combined filtrate and washings to 
produce 1000.0 ml. Transfer 10.0 ml of the solution to a flask 
containing 1 ml of a 60 per cent w/v solution of ferric chloride 
hexahydrate and 6 ml of hydrochloric acid, heat in a water-
bath under a reflux condenser for 4 hours so that the water 
level is always above that of the liquid in the flask, cool, 
transfer the solution to a separating funnel, rinsing the flask 
successively with 4 ml of I Msodium hydroxide and 4 ml of 
water and adding the rinsings to the contents of the 
separating funnel. Extract with three quantities, each of 
20 ml, of carbon tetrachloride and wash the combined carbon 
tetrachloride layers with two quantities, each of 100 ml, of 
water, discarding the washings. Dilute the organic phase to 
100.0 ml with carbon tetrachloride,  evaporate 20.0 ml carefully 
to dryness on a water-bath and dissolve the residue in 10.0 
ml of 1 M sodium hydroxide. Immediately measure the 
absorbance of the resulting solution at the maximum at about 
440 nm and at about 500 nm (2.4.7) Calculate the content of 
anhydrous barbaloin, taking 200 as the specific absorbance 
at 500 nm. The result of the Assay is not valid unless the ratio 
of the absorbance at about 500 nm to that at about 440 nm is 
not less than 1.9. 
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Alprazolam 

HNC 

CI 

C 1 71-1 13CIN4 	 Mol. Wt. 308.8 

Alprazolam is 8-chloro-l-methy1-6-phenyl-
4H-1,2,4-triazolo[4,3-a][1,4]benzodiazepine. 

Alprazolam contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I7H 13CIN4, calculated on the dried basis. 

Category. Anxiolytic. 

Dose. 0.25 mg to 1 mg daily. 

Description. A white to off-white, crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alprazolam RS 
or with the reference spectrum of alprazolam. 

B. Dissolve 10 mg in methanol and dilute to 500.0 ml with 
methanol. Dilute 20.0 ml of this solution to 100.0 ml with 
methanol. When examined in the range 210 nm to 360 nm 
(2.4.7), the solution shows an absorption maximum at about 
220 nm. 

C. Melts at about 225° (2.4.21). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in dimethylformamide and dilute 10.0 ml with 
dimethylformamide. 

Reference solution. Dilute 5.0 ml of the test solution to 
100.0 ml with dimethylformamide. Dilute 0.5 ml of this solution 
to 10.0 ml with dimethyfbrmamide. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm packed with 
phenylsilane bonded to porous silica (5 gm), 

- column temperature: 40°, 
- mobile phase: A. a mixture of 44 volumes of buffer 

solution prepared by dissolving 7.7 g ,otammonium 
acetate in 1000 ml of water, adjust pH to 4.2:with gic!cial.  '-
acetic acid and 56 volumes of methanol; 

B. a mixture of 5 volumes of buffer 
solution prepared by dissolving 7.7 g of ammonium 
acetate in 1000 ml of water, adjust pH to 4.2 with glacial 
acetic acid and 95 volumes of methanol, 

- a gradient programme using the conditions given below, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 98 2 

15 98 2 

35 1 99 

40 1 99 
42 98 2 

Equilibrate the column for at least 30 minutes with the initial 
eluent composition. For subsequent chromatographs 
equilibrate the column for 10 minutes with the same eluent. 
The retention time of the principal peak is about 10 minutes. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.25 per cent). Ignore any peaks with an 
area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 100.0 ml with 
acetonitrile. Dilute 10.0 ml of this solution to 100.0 ml with 
acetonitrile. 

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (3 to 10 gm), 
- mobile phase: a mixture of 850 volumes of acetonitrile, 

80 volumes of chloroform, 50 volumes of 1-butanol, 
20 volumes of water and 0.5 volume of glacial acetic 
acid, 

-"flow Tate: 2 ml per minute, 
- -spectrophotometer set at 254 nm, 

- 	. 
injection volume: 10 gl or 20  

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI7H13ON4. 

Storage. Store protected from light. 

Alprazolam Prolonged-release Tablets 
Alprazolam Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Alprazolam Prolonged-release tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of alprazolam, CI7Hi3C1N4. 

Usual strengths. 0.5 mg; 1 mg; 1.5 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated under 
Tablets. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay, using the following solution as the test solution. 

Test solution. Disperse 1 tablet in acetonitrile with the aid of 
ultrasound. Add about 25 ml of water, sonicate for 15 minutes, 
add about 12 ml of acetonitrile and further sonicate for 15 
minutes, dilute to 50.0 ml with the mobile phase, filter. 

Reference solution. A 0.05 per cent w/v solution of alprazolam 
RS in acetonitrile. Dilute if necessary to obtain a concentration 
similar to that of the test solution. 

Calculate the content of CI7F113CIN4 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 2.5 mg of Alprazolantiii 1-O .-ml of 
acetonitrile and 50 ml of water with the aid orAira‘uild for 
15 minutes with occasional shaking. Further' add 35 ml of 

acetonitrile and sonicate for 20 minutes and dilute to 100.0 ml 
with acetonitrile. Centrifuge at 3500 rpm for 20 minutes. Dilute 
the clear supernatant liquid with the mobile phase to obtain a 
solution containing 0.00125 per cent w/v of alprazolam. 

Reference solution. A 0.05 per cent w/v solution of alprazolam 
RS in acetonitrile. Add 5 ml of this solution to 50 ml of water 
and dilute to 100.0 ml with acetonitrile. Further dilute this 
solution with the mobile phase to obtain a solution containing 
0.00125 per cent w/v of alprazolam. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of buffer solution 

prepared by dissolving 0.8 g of monobasic potassium 
phosphate and 0.2 g of dibasic potassium phosphate in 
1000 ml of water, adjust the pH to 6.0 with dilute 
orthophosphoric acid or potassium hydroxide, 
35 volumes of acetonitrile and 5 volumes of 
tetrahydroliiran, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 17H 13 C1N4  in the tablets. 

Storage. Store protected from light and moisture. at a 
temperature not exceeding 30°. 

Alprazolam Tablets 
Alprazolam Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
alprazolam, CI7H130N4. 

Usual strengths. 0.25 mg; 0.5 mg; 1 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No: t, 
Mediiitn. 500 nil of buffer solution prepared by dissolving 
04i 'gm of monobasic potassium phosphate and 0.2 gm of 
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dibasic potassium phosphate in 1000 ml of water; adjust the 
pH to 6.0 with orthophosphoric acid. 

Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. A 0.005 per cent w/v solution of 
alprazolam RS in methanol. Dilute the solution with the 
dissolution medium to obtain a solution of about the same 
concentration as the test solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of buffer solution, 

35 volumes of acetonitrile and 5 volumes of 
tetrahydrofuran, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 500 theoretical plates, and 
the relative standard deviation for replicate injections is not 
more than 3.0 per cent 

Inject the reference solution and the test solution. 

Calculate the content of C 171-1130N4. 

D. Not less than 80 per cent of the stated amount of CI7HBON4. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Transfer one tablet to a container, add 0.4 ml of 
water on to the tablet, allow the tablet to stand for 2 minutes 
and swirl the container to disperse the tablet. Add sufficient 
acetonitrile to produce a solution containing 0.0025 per cent 
w/v of alprazolam. Shake to mix and centrifuge, if necessary. 

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam RS in acetonitrile. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
porous silica particles (5 to 10 gm), 

- mobile phase: a mixture of 850 volumes of acetonitrile, 
80 volumes of chloroform, 50 volumes of 1 -butanol, 20 
volumes of water and 0.5 volume ofglacial acetic acid. 

- flow rate: 2 ml per minute, 	F. 
	- 

- injection volume: 10 pl or 20 pl.  

Inject the reference solution and the test solution. 

Calculate the content of Ci7H13C1N4 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Place 5 tablets in a flask, add 2 ml of water and 
swirl to disperse the tablets. Add sufficient acetonitrile to 
produce 25.0 ml. Shake for 10 to 15 minutes and centrifuge if 
necessary. Dilute a portion of the clear solution with 
acetonitrile to produce a solution containing 0.0025 per cent 
w/v of alprazolam. 

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam RS in acetonitrile. 

Use chromatographic system as described in the uniformity 
of content. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H 13CINa in the tablets. 

Storage. Store protected from light. 

Alprostadil 

H M I OH H 

C20H3405 	 Mol. Wt.354.5 

Alprostadil is (11a,13E,15S)- 11,15-d ihydroxy-9-oxo-prost-
13-en-l-oic acid. 

Alrostadil contains not less than 95.0 per cent and not more 
than 102.5 per cent of C201-13405, calculated on the anhydrous 
basis. 

Category. Indicated in erectile dysfunction. 
, 

tric, 0.05 to 0.1 mcg per Kg per minute. 

hite or slightly yellowish, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alprostadil RS 
or with the reference spectrum of alprostadil. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.3.22). -60.0° to -70.0°, determined 
on 0.5 per cent w/v solution in ethanol (95 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the solutions protested from light. 

Solvent mixture. Equal volumes of acetonitrile and water. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 100 pl of the test solution to 
20.0 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of alprostadil impurity H RS and alprostadil RS in 
the solvent mixture. ' 

Reference solution (c). In order to prepare in situ the 
degradation compounds (alprostadil impurity A and alprostadil 
impurity B), dissolve] mg of the substance under examination 
in100 pl of 1 M sodium hydroxide (the solution becomes 
brownish-red), wait for 3 minutes and add 100 pl of 
1 M orthophosphoric acid (yellowish-white opalescent 
solution); dilute to 5.0 ml with the solvent mixture. 

System A 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octylsilane bonded to porous silica (4 gm), 
- column temperature: 35°, 
- mobile phase: A. a mixture of 74 volumes of buffer 

solution prepared by dissolving 3.9 g of sodium 
dihydrogen phosphate in water and dilute to 1000.0 ml 
with the same solvent; adjusting to pH 2.5 with a 
0.29 per cent solution of orthophosphoric acid and 
26 volumes of acetonitrile, 

B. a mixture of 20 volumes of buffer 
solution and 80 volumes of acetonitrile, 

- a gradient programme using the c 
below, 

- flow rate: 1 ml per minute,  

- spectrophotometer set at 200 nm, 
- injection volume: 20 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

75 0 1(X) 

76 0 100 

86 0 100 

87 100 0 

102 1(X) 0 

Name 
	

Relative 	Correction 
retention time 	factor 

Alprostadil impurity GI 
	

0.8 
	

0.7 

Alprostadil impurity F2 
	

0.88 
	

0.8 

Alprostadil impurity D 3 
	

0.90 
	

1.0 

Alprostadil impurity H 4 
	

0.96 
	

0.7 

Alprostadil (retention time: 
about 63 minutes) 
	

1.0 

Alprostadil impurity E5 
	

1.1 	0.7 

dinoprostone, 

28-epiprostaglandin E t , 

3 1 5-epiprostaglandin E l , 

4(5E)-prostaglandin E2, 

5 1 1-epiprostaglandin E,. 

Inject reference solution (b). The test is not valid unless the 
between the peaks due to alprostadil impurity H and alprostadil 
is not less than 1.5. 

spectrophotometer set at 254 nm, 

System B 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octylsilane bonded to porous silica (4 gm), 
- column temperature: 35°, 
- mobile phase: A. a mixture of 60 volumes of buffer 

solution prepared by dissolving 3.9 g of sodium 
dihydrogen phosphate in water and dilute to 1000.0 ml 
with the same solvent; adjusting to pH 2.5 with a 
0.29 per cent solution of orthophosphoric acid and 
40 volumes of acetonitrile, 

B. a mixture of 20 volumes of buffer 
solution and 80 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
-1 ml per minute, 

•  tometer set at 200 nm, 
yolume: 20 

C 0 OH 

CH 3  

OH 

<--- 	 'car 	r  
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Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
50 0 100 
51 0 100 
61 0 100 
62 I00 0 
72 100 0 

Name 
	

Relative 	Correction 
retention time 	factor 

Alprostadil (retention time: 
about 7 minutes) 	 1.0 

Alprostadil impurity C6 	1.36 
	

1.9 

Alprostadil impurity K 7 	1.85 
	

0.06 
Alprostadil impurity A' 	2.32 

	
0.7 

Alprostadil impurity B9 	2.45 
	

1.5 
Alprostadil impurity lio 	4.00 

	
1.0 

Alprostadil impurity J" 	5.89 
	

1.0 

6 15-oxoprostaglandin E l , 

7triphenylphosphine oxide, 

8prostaglandin A,, 

9prostaglandin13,, 

")  prostaglandin E hethyl ester, 

"prostaglandin E hisopropyl ester. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to alprostadil impurity A 
and alprostadil impurity B is not less than 1.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to alprostadil impurity A is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.5 per cent), the area of 
any peak corresponding to alprostadil impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any other secondary peak is not more than 1.8 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.9 per cent) and not more than 1 such 
peak has an area more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). The sum of areas of all the secondary peaks is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.5 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).  •• 

Water (2.3.43). Not more than 0.5 per cent, deierrnine -d . On 
0.05 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances, System A. 

NOTE- Prepare the solutions protected from light. 

Solvent mixture. Equal volumes of acetonitrile and water. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. Dilute 3.0 ml of this solution to 20.0 ml 
with the solvent mixture. 

Reference solution. A 0.006 per cent  w/v  solution of alprostadil 
RS in the solvent mixture. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H3405 . 

Storage.  Store at a temperature of 2° to 8°. 

.Alprostadil Injection 
Alprostadil Injection is a sterile solution of Alprostadil in 
Dehydrated Alcohol. 

Alprostadil Injection contains not less than 90.0 per cent and 
not more than 115.0 per cent of the stated amount of 
alprostadil, C 20H3405 • 

Usual strength. 500 pg per ml for intravascular or intramuscular 
use. 

Identification 

Dry an amount of injection containing 2 mg of alprostadil on 
500 mg of potassium bromide at about 40° to 50° under 
vacuum. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with alprostadil RS or with the reference spectrum 
of alprostadil. 

Tests 

Water  (2.3.43). Not more than 0.4 per cent. 

Bacterial endotoxins  (2.2.3). Not more than 5 Endotoxin Units 
per 100 lig ofAlprostadil. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay.  Determine by liquid chromatography (2.4.14). 

Test solution. Gently evaporate a volume of injection 
containing 0.25 mg of Alprostadil to dryness using a stream of 
nitrogen. Add 150 1.11 of freshly prepared 4.0 per cent w/v 
solution of a-bromo-2'-acetonaphthone in acetonitrile.  Add 
150.4t1 of a freshly prepared 0.5 per cent w/v solution of 

": .diisopropylithylamine  in acetonitrile  to the container, cap 
anctdissollie with the aid of ultrasound. Heat the container at 

- 	'  

45° for 45 minutes. Sonicate again after heating is complete. 
Evaporate the solution using a stream of nitrogen, add 2.0 ml 
of internal standard solution and mix. (NOTE - If incomplete 

dissolution is observed, discard the specimen). 

Internal standard solution. A 0.005 per cent w/v solution of 
ethylparaben in dichloromethane. 

Reference solution. A 0.05 per cent w/v solution  of  alprostadil 

RS in  dehydrated alcohol.  Gently evaporate a 0.5 ml of this 
solution to dryness with a stream of nitrogen. Proceed as 
directed for the test solution beginning with "Add 150 ill of 
freshly prepared 4.0 per cent w/v solution...... 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amino and cyano groups bonded to porous silica 

(5 Ilm), 
- mobile phase: a mixture  crel  0 00 volumes of 

dichloromethane, 6 volumes of 1,3 -butanediol and 
0.5 volume of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 Ill. 

The relative retention time with reference to alprostadil for 
ethylparaben is about 0.4 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to alprostadil 
and the internal standard is not less than 9.0 and the relative 
standard deviation for replicate injections is not more than 
2.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H3405  in the injection from the 
peak response ratios of alprostadil to the internal standard 
obtained with the reference solution and the test solution 
respectively. 

Storage. Store protected from moisture, at a temperature of 2° 
to 8°, in single-dose containers, preferably of Type I glass. 

Aluminium Acetate Ear Drops 

Aluminium Acetate Otic Drops; Aluminium Acetate 
Solution; Burow's Solution. 

Aluminium Sulphate 255 	g 

Calcium Carbonate 100 	g 

Tartaric Acid 45 	g 

Glacial Acetic Acid 82.5 ml 

Purified Water sufficient to produce 1000 	14 

Dissolve the Aluminium Sulphate in 600 ml ofPiiified Water, 
add Glacial Acetic Acid followed by Calcium Carbonate mixed. 

with the remainder of the Purified Water and allow to stand for 
not less than 24 hours in a cool place, stirring occasionally. 
Filter, add the Tartaric Acid to the filtrate and mix. 

Aluminium Acetate Ear Drops contain not less than 1.7 per 
cent w/v and not more than 1.9 per cent w/v of aluminium, Al. 

Descript ion. A clear solution. 

Tests 

Weight per ml  (2.4.29).  1.06 g to 1.08 g. 

Other tests.  Comply with the tests stated under Ear Drops. 

Assay. Dilute 10.0 ml to 100.0 ml with water. To 10.0 ml of the 
resulting solution add 40.0 ml of  0.05 M disodium edetate, 
90 ml of water  and 0.15 ml of  methyl red solution. Neutralise 
by the addition of 1 M sodium hydroxide  dropwise and warm 
on a water-bath for 30 minutes. Cool, add 1 ml of  2 M nitric 
acid and 5 g of hexamine and titrate with 0.05 M lead nitrate 
using 0.5 ml  ofxylenol  orange solution as indicator. Carry out 
a blank titration. 

1 ml of 0.05 M disodium edetate is equivalent to 0.001349 g 
ofAl. 

Storage. Store protected from light, in well-filled containers. 

Dried Aluminium Hydroxide 

Hydrated Aluminium Oxide 

Dried Aluminium Hydroxide consists largely of hydrated 
aluminium oxide together with varying quantities of basic 
aluminium carbonate and bicarbonate. 

Dried Aluminium Hydroxide contains not less than 47.0 per 
cent and not more than 60.0 per cent of Al 203 . 

Dose. 500 mg to 1 g. 

Description. A white, light, amorphous powder containing 
some aggregates; odourless; tasteless. 

Identification 

A solution in dilute hydrochloric acid gives the reactions of 
aluminium salts (2.3.1). 

Tests 

pH  (2.4.24). Not more than 10.0, determined in a 4.0 per cent 
w/v suspension in  carbon dioxide-free water. 

Arsenic  (2.3.10). Dissolve 2  g  in 18 ml of brominated 
hydrochloric acid, add 42 ml of water  and remove the excess 
ofbromine z..with a few drops of  stannous chloride solution 
AsT The reStIlting solution complies with the limit test for 
ars the (5 ppm). 

1 . 1 -84 
• 



.Aluminium Hydroxide Gel 

Aluminium Hydroxide Suspension; Aluminium Hydroxide 
Mixture, Dried Aluminium Hydroxide Gel. 

Aluminium Hydroxide Gel is an aqueous suspension of 
hydrated aluminium oxide together with varying quantities of 
basic aluminium carbonate and bicarbonate. It may contain 
Glycerin, Sorbitol, Sucrose or Saccharin as s‘yo.cfi.  
and Peppermint Oil or other suitable flavo*,;h .rn4Fral$o 7. 
contain suitable antimicrobial agents. 

DRIED ALUMINIUM IlYDROXIDE 
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Heavy metals (2.3.13). Dissolve 0.33 g in 10 ml of dilute 
hydrochloric acid with the aid of heat, filter if necessary, and 
dilute to 25 ml with water. The resulting solution complies 
with the limit test for heavy metals Method A (60 ppm). 

Chlorides (2.3.12). Dissolve 0.1 g in 10 ml ofdilute nitric acid, 
boil. cool, dilute to 100 ml with water and filter. 20 ml of the 
filtrate complies with the limit test for chlorides (1.25 per cent). 

Sulphates (2.3.17). Dissolve 0.5 g in 5 ml ofdilute hydrochloric 
acid, boil, cool, dilute to 200 ml with water and filter. 5 ml of 
the filtrate complies with the limit test for sulphates 
(1.2 per cent). 

Neutralising capacity. Pass a sufficient quantity, triturated if 
necessary, through a sieve of nominal mesh aperture of 
150 Weigh 0.5 g of the sifted material and add to 200.0 ml 
of 0.05 M hydrochloric acid previously heated to 37° and stir 
continuously, maintaining the temperature at 37°; the pH of 
the solution, at 37°, after 10, 15 and 20 minutes, is not less than 
1.8, 2.3 and 3.0 respectively and at no time is more than 4.5. 
Add 10.0 ml of 0.5 M hydrochloric acid previously heated to 
37°, stir continuously for I hour maintaining the temperature 
at 37° and titrate with 0.1 Msodium hydroxide to pH 3.5. 

Not more than 35.0 ml of O. I Msodium hydroxide is required 
and the pH of the solution at 37° at no time is more than 4.5. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102 CFU per ml determined by plate count. 1 ml 
is free from Escherichia coli. 

Assay. Dissolve 0.4 g in a mixture of3 ml of hydrochloric acid 
and 3 ml of water by warming on a water-bath, cool to below 
20° and dilute to 100.0 ml with water. To 20.0 ml of this solution, 
add 40.0 ml of 0.05 Mdisodium edetate, 80 ml of water, and 
0.15 ml of methyl red solution and neutralise by the dropwisc 
addition of I Msodium hydroxide. Warm on a water-bath for 
30 minutes, add 3 g of hexamine and titrate with 0.05 M lead 
nitrate using 0.5 ml of xylenol orange solution as indicator. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002549 g of 
Al203 . 

Storage. Store protected from moisture. 

Aluminium Hydroxide Gel contains not less than 3.5 per cent 
and not more than 4.4 per cent w/w of Al 203 . 

Category. Antacid. 

Dose. 7.5 to 15 ml. 

Description. A white, viscous suspension, translucent in thin 
layers; small amounts of clear liquid may separate on standing. 

Identification 

A solution in dilute hydrochloric acid gives the reactions of 
aluminium salts (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 8.0. 

Arsenic (2.3.10). Dissolve 10.0 g in 18 ml of brominated 
hydrochloric acid, add 42 ml of  water and remove the excess 
bromine with a few drops of  stannous chloride solution AsT. 
The resulting solution complies with the limit test for arsenic 
(1 ppm). 

Heavy metals (2.3.13). Dissolve 2.0 g in 10 ml of dilute 
hydrochloric acid, filter  if necessary, and dilute to 25 ml with 
water.  The resulting solution complies with the limit test for 
heavy metals, Method A (10 ppm). 

Chlorides (2.3.12). Dissolve 0.5 g in 5 ml of  dilute nitric acid, 
boil, cool, dilute to 100 ml with water and filter. 20 ml of the 
filtrate complies with the limit test for chlorides (0.25 per 
cent). 

Sulphates (2.3.17). Dissolve 1.0 g in 5 ml ofdilute hydrochloric 
acid with the aid of heat. Cool and dilute to 100 ml with water. 
Mix well and filter, if necessary. To 5 ml of the filtrate add 2 ml 
of dilute hydrochloric acid; the solution complies with the 
limit test for sulphates (0.3 per cent). 

Neutralising capacity. Disperse 5.0 g in 100 ml of water, heat 
to 37°, add 100.0 ml of 0.1 M hydrochloric acid previously 
heated to 37°and stir continuously, maintaining the 
temperature at 37°;  the pH of the solution, at 37°, after 10, 15 
and 20 minutes, is not less than 1.8, 2.3 and 3.0 respectively 
and at no time is more than 4.5. Add 10.0 ml of 0.5 M 
hydrochloric acid previously heated to 37°, stir continuously 
for 1 hour maintaining the temperature at 37° and titrate with 
0.1 M sodium hydroxide to pH 3.5. 

Not more than 50.0 ml of 0.1 Msodium hydroxide is required. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 10 2 CFU per ml determined by plate count. 1 ml 
is free from Escherichia coll. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. DisspNe 5.0 g in 3 ml of hydrochloric acid by warming 
-6.na*ter-baikcool to below 20° and dilute to 100.0 ml with 
Water. To M.0 ml of this solution. add 40.0 ml of 0.05 M 

disodium edetate, 80 ml of water, and 0.15 ml of methyl red 

solution and neutralise by the dropwise addition of 1 M 
sodium hydroxide. Warm on a water-bath for 30 minutes, add 
3 g of hexamine and titrate with 0.05 M lead nitrate using 

0.5 ml of xylenol orange solution as indicator. Carry out a 
blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002549 g of 

Al203 . 

Storage. Store at a temperature not exceeding 30°. Do not 

freeze 

Aluminium Magnesium Silicate 

Al2Mg08Si2 	 M01. Wt. 262.4 

Aluminium Magnesium Silicate is mircture of particles with 
colloidal particle size of montmorillonite and saponite, free 
from grit and non-swellable ore. 

Aluminium Magnesium Silicate contains not less than 
95.0 per cent and not more than 105.0 per cent each of the 
stated amount of aluminium, Al and magnesium, Mg, calculated 
on the dried basis. 

Category. Pharmaceutical aid. 

Description. A almost white powder, granules or plates. 

Identification 

A. Fuse 1 g with 2 g of anhydrous sodium carbonate. Warm 
the residue with water and filter. Acidify the filtrate with 
hydrochloric acid and evaporate to dryness on a water bath. 
About 0.25 g of the residue gives the reaction of silicates 
(2.3.1). 

B. Dissolve the remainder of the residue obtained in 
identification test A in a mixture of 5 ml ofdilute hydrochloric 
acid and 10 ml of water. Filter and add ammonium chloride 
buffer solution pH 10. A white, gelatinous precipitate is formed. 
Centrifuge and keep the supernatant for identification C. 
Dissolve the remaining precipitate in dilute hydrochloric acid; 
gives the reaction of aluminium (2.3.1). 

C. The supernatant liquid obtained after centrifugation in 
identification test B gives the reaction of magnesium (2.3.1). 

Tests 

liquid through a rapid-flow filter paper into a 250-ml volumetric 
flask, retaining as much sediment as possible in the beaker. 
To the residue in the beaker, add 25 ml of hot dilute 
hydrochloric acid, stir, heat to boiling, allow the insoluble 
matter to settle and decant the supernatant liquid through the 
filter into the volumetric flask. Repeat the extraction with 4 
additional quantities, each of 25 ml, of hot dilute hydrochloric 
acid, decanting each supernatant liquid through the filter into 
the volumetric flask. At the last extraction, transfer as much of 
the insoluble matter as possible onto the filter. Allow the 
combined filtrates to cool to room temperature and dilute to 
250.0 ml with dilute hydrochloric acid. 50 ml of the resulting 
solution complies with the limit test for arsenic (3 ppm). 

Lead. Not more than 15 ppm, determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 217 nm using a 
oxidising air-acetylene flame. 

Test solution. Dissolve 10 g in 100 ml of dilute hydrochloric 
acid in a 250-m1 beaker. Mix, cover with a watch glass and boil 
for 15 minutes, cool to room temperature, allow the insoluble 
matter to settle. Decant the supernatant liquid through a rapid-
flow filter paper into a 400-ml beaker. To the insoluble matter in 
the 250-m1 beaker, add 25 ml of hot water. Stir, allow the 
insoluble matter to settle and decant the supernatant liquid 
through the filter into the 400-m1 beaker. Repeat the extraction 
with 2 additional quantities, each of 25 ml of water, decanting 
each time the supernatant liquid through the filter into the 
400-ml beaker. Wash the filter with 25 ml of hot water, collecting 
this filtrate in the 400-ml beaker. Concentrate the combined 
filtrates to about 20 ml by gently boiling. If a precipitate 
appears, add about 0.1 ml of nitric acid, heat to boiling and 
allow to cool to room temperature. Filter the concentrated 
extracts through a rapid-flow filter paper into a 50-m1 
volumetric flask. Transfer the remaining contents of the 
400-ml beaker through the filter paper and into the flask with 
water. Dilute this solution to 50.0 ml with water. 

Reference solution. Prepare the reference solution using  lead 
standard solution AAS (10 ppm Pb), diluted if necessary 
with water. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 103 CFU per g determined by plate count. 1 g is 
free from Escherichia coli. 

Assay. For aluminium-Determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 309 nm using a 
oxidising acetylene-nitrous oxide flame and aluminium hollow-
cathode lamp. 

pH (2.4.24). 9.0 to 10.0, determined in a 5.0 per cent w/v solution 
in carbon dioxide-free water. 

Arsenic (2.3.10). Dissolve 16.6 g in 100 ml of dilute 
hydrochloric acid in a 250-ml beaker. Mix, c a Watc*rrestittftion:Vix 0.2 g with 1.0 g of lithium metaborate in a 

glass and boil gently, with occasional stirring; for 15 minutes; platinum crucible. Heat slowly at first and ignite at 1000 to 
allow the insoluble matter to settle and decant the supernatant 1200° for 15 minutes, cool, then place the crucible in a 100-m1 

'116 
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beaker containing 25 ml of dilute nitric acid and add an 
additional 50 ml of dilute nitric acid, filling and submerging 
the crucible. Place a polytetrafluoroethylene-coated magnetic 
stirring bar in the crucible and stir gently with a magnetic 
stirrer until dissolution is complete. Pour the contents into a 
250-m1 beaker and remove the crucible. Warm the solution and 
transfer through a rapid-flow filter paper into a 250-ml 
volumetric flask, wash the filter and beaker with water and 
dilute to 250.0 ml with water (solution A). To 20.0 ml of solution 
A, add 20 ml of a 1.0 per cent w/v solution of sodium chloride 
and dilute to 100.0 ml with water. 

Reference solution. Dissolve, with gentle heating, 1.0 g of 
aluminium in a mixture of 10 ml of hydrochloric acid and 
10 ml of water, cool. Dilute to 1000.0 ml with water (1 mg of 
aluminium per millilitre). Into 3 identical volumetric flasks, each 
containing 0.2 g of sodium chloride, introduce 2.0 ml, 5.0 ml 
and 10.0 ml of this solution respectively, and dilute to 100.0 ml 
with water. 

For magnesium-Determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 285 nm using a 
reducing air acetylene flame and magnesium hollow-cathode 
lamp. 

Test solution. Dilute 25.0 ml of solution A, prepared in the 
assay for aluminium, to 50.0 ml with water. To 5.0 ml of this 
solution add 20.0 ml of lanthanum nitrate solution and dilute 
to 100.0 ml with water. 

Reference solution. Place 1.0 g of magnesium in a 250-ml 
beaker containing 20 ml of water and carefully add 20 ml of 
hydrochloric acid, warming if necessary to dissolve. Transfer 
the solution to a volumetric flask and dilute to 1000.0 ml with 
water (1 mg of magnesium per millilitre). Dilute 5.0 ml of this 
solution to 250.0 ml with water. Into 4 identical volumetric 
flasks, introduce 5.0 ml, 10.0 ml, 15.0 ml and 20.0 ml of the 
solution respectively. To each flask add 20.0 ml of lanthanum 
nitrate solution and dilute to 100.0 ml with water. 

Labelling. The label states the content of aluminium and 
magnesium. 

Aluminium, Magnesium and 
Simethicone Oral Suspension 

Aluminium Hydroxide, Magnesium Hydroxide and 
Simethicone Oral Suspension 

Aluminium, Magnesium and Simethicone Oral Suspension 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of aluminium hydroxide, Al(OH) 3 

 and magnesium hydroxide, Mg(OH), and polyt1UpeiliyIsil&'ane 
[-(CH3) 2Si0-], is not less than 85.0 per cent andnamote than 
115.0 per cent of the stated amount of simetiliCone.-,:. 

Usual strengths. Aluminium Hydroxide, 250 mg, Magnesium 
Hydroxide, 250 mg and Simethicone, 50 mg per 5 ml; Aluminium 
Hydroxide, 200 mg, Magnesium Hydroxide, 200 mg and 
Simethicone, 25 mg per 5 ml. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
polydimethylsiloxane RS or with the reference spectrum of 
polydimethylsiloxane. 

B. Dissolve about 5.0 g of oral suspension in 10.0 ml of 
3 M hydrochloric acid, add 5 drops of methyl red solution 
and heat to boiling. Add 6M ammonium hydroxide solution 
until the colour changes to deep yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1). 

C. Wash the precipitate obtained in test B with 0.002 per cent 
w/v solution of hot ammonium chloride solution and dissolve 
the precipitate in hydrochloric acid. Divide the resulting 
solution into two equal portions. The dropwise addition of 
6 M ammonium hydroxide solution to first portion yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide solution. The dropwise 
addition of 1 Msodium hydroxide to the second portion yields 
a gelatinous white precipitate,which dissolves in an excess of 
1 Msodium hydroxide, leaving some turbidity. 

Tests 

pH (2.4.24). 7.0 to 8.6. 

Neutralising capacity. Transfer an accurately weighed quantity 
of the uniform mixture, equivalent to the minimum labelled 
dosage, to a 250-ml beaker, add water to make a total volume 
of about 70 ml, and mix on the magnetic stirrer for 1 minute. 

Further add 30.0 ml of 1.0 M hydrochloric acid while 
continuing to stir with the magnetic stirrer for 10 minutes, 
after the addition of the acid, then begin to titrate immediately, 
titrate the excess of hydrochloric acid with 0.5 M sodium 
hydroxide to obtain a pH of 3.5. Calculate the number of mEq 
of acid consumed by the solution using the formula: 

Total mEq = (30M 	(V X 	 Na011 X  MNa0H) 

in which MHCI and MNaOH are the molarities of the hydrochloric 
acid and the sodium hydroxide respectively; and VNa011is  the 
volume of sodium hydroxide used for titration. Express the 
result in mEq of acid consumed per g of the substance tested. 

Acceptance criteria. The acid consumed by the minimum single 
dose recommended in the labelling is not less than 5 mEq and 
not le's tlia#the number of mEq calculated by the formula: 

Result = 0.55 x (FA x A) + 0.8  x  (FM x M) 

in which FA and FM are theoretical acid-neutralizing capacity 
of aluminum hydroxide [Al(OH) 3], 0.0385 mEq and theoretical 
acid-neutralizing capacity of magnesium hydroxide [Mg(OH) 2], 
0:0343 mEq respectively, A and M are the amount of aluminum 
hydroxide [Al(OH) 3] in the sample, based on the stated 
quantity (mg) and amount of magnesium hydroxide [Mg(OH) 2] 
in the sample, based on the stated quantity (mg) respectively. 

Other tests. Comply with the tests stated under Oral Liquids. 

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 102  CFU per g. It meets the requirements of 
the tests for the absence of Escherichia coli. 

Assay 

Aluminium hydroxide - Transfer a measured volume 
containing about 0.8 g of the Aluminium Hydroxide to a 
suitable beaker. Add 20 ml of water, stiggnd slowly add 10 ml 
of hydrochloric acid. Heat gently, if necessary, cool to room 
temperature, and filter into a 200.0 ml volumetric flask. Wash 
the filter with water into the flask, and add water to volume 
(solution A). 

Pipet 10 ml of the solution A into a 250-m1 beaker, add 20 ml of 
water, then add with continuous stirring, 25.0 ml of 0.05 M 
disodium edetate and 20 ml of acetic acid-ammonium acetate 
buffer, and heat the solution near the boiling temperature for 5 
minutes. Cool, add 50 ml of alcohol and 2 ml of dithizone. 
Titrate the excess disodium edetate with 0. 05 M zinc sulphate 
until the colour changes from green-violet to rose-pink. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate is consumed. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
Al(OH)3 . 

1 mg of dried aluminium hydroxide gel is equivalent to 
0.765 mg ofAl(OH) 3 . 

Magnesium hydroxide - Pipet a volume of the solution A 
containing 40 mg of Magnesium Hydroxide into a 400-m1 
beaker, add 200.0 ml of water and 20 ml of triethanolamine, 
and stir. Add 10 ml of ammonia-ammonium chloride buffer 
and 3 drops of an eriochrome black indicator solution 
prepared by dissolving 200 mg of eriochrome black in a 
mixture of 15 ml of triethanolamine and 5 ml of alcohol, and 
mixing. Cool the solution between 3° to 4° by immersion of the 
beaker in an ice bath, then remove, and titrate with 0.05 M 
disodium edetate to a blue endpoint. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate is consumed. 

1 ml of 0.05 Mdisodium edetate is equivalent tO 0.00291.6.8 of 
Mg(OH)2 . 

Polydimethylsiloxane - Determine by infrared absorption 
spectrophotometry (2.4.6). 

Blank. Mix 10 ml of toluene with 0.5 g of anhydrous sodium 
sulphate, and centrifuge to obtain a clear supernatant. 

Test solution. Transfer a measured volume containing about 
50 mg of Simethicone to a suitable round, narrow-mouth, 
screw-capped, 100 ml bottle. Add 40 ml of 0.1 M sodium 
hydroxide, and swirl to disperse. Add 25.0 ml of toluene, close 
the bottle securely with a cap having an inert liner, and shake 
for 30 minutes on a reciprocating shaker. Transfer the mixture 
to a 125-m1 separator, and allow to separate. Remove the upper, 
organic layer to a screw-capped, centrifuge tube containing 
0.5 g of anhydrous sodium sulphate. Close the tube with a 
screw-cap having an inert liner, agitate vigorously, and 
centrifuge the mixture until a clear supernatant is obtained. 

Reference solution. Weigh accurately about 50.0 mg of 
polydimethylsiloxane RS to a suitable round, narrow-mouth 
add 40 ml of 0.1 M sodium hydroxide, and swirl to disperse. 
Add 25.0 ml of toluene, close the bottle securely with a cap 
having an inert liner, and shake for 30 minutes on a 
reciprocating shaker. Transfer the mixture to a 125-m1 separator, 
and allow to separate. Remove the upper, organic layer to a 
screw-capped, centrifuge tube containing 0.5 g of anhydrous 
sodium sulphate. Close the tube with a screw-cap having an 
inert liner, agitate vigorously, and centrifuge the mixture until 
a clear supernatant is obtained. 

Measure the absorbance by using 0.5-mm cell at the 
wavelength of maximum absorbance at about 7.9 um, with an 
infrared absorption spectrophotometer. 

Calculate the content of [-(CH3) 2Si0-]„ in the oral suspension. 

Sodium content - Determine by atomic absorption 
spectrophotometery (2.4.2), equipped with a sodium hollow-
cathode lamp and an air-acetylene flame. 

Blank. A mixture of 4.0 ml of I M hydrochloric acid and 10.0 
ml of potassium chloride solution in a 100-m1 volumetric 
flask, and dilute with water to volume. 

Potassium chloride solution. A solution containing  3.8 per 
cent w/v of potassium chloride in water. 

Sodium chloride solution. Weigh 254.2 mg of sodium chloride 
(previously dried at 105° for 2 hours) to a 100-m1 volumetric 
flask and dilute to 100.0 ml with water. Dilute 1.0 ml of this 
solution to 100.0 ml with water. This solution contains 10 jig 
of sodium (equivalent to 25.42 ug of sodium chloride) per ml. 

Test solution. Transfer 5.0 ml of Oral Suspension to a 100.0 ml 
volumetric flask. Add 50 ml of 1 M hydrochloric acid, boil for 
15 minutes, cool to room temperature, and dilute with water to 
volume. Filter, discarding the first few ml of the filtrate. Transfer 
5.0 ml of the filtrate to a 100.0 ml volumetric flask containing 



ALUMINIUM, MAGNESIUM AND SIMETHICONE CHEWABLE TABLETS ALUMINIUM, MAGNESIUM AND SIMETHICONE CHEWABLE TABLETS 	 IP 2018 IP 2018 

10.0 ml of Potassium chloride solution, and dilute with water 
to volume. 

Reference solution. Transfer 4.0 ml of 1 Mhydrochloric acid 
and 1.0.0 ml of potassium chloride solution in a two 100.0 ml 
volumetric flask.. To the respective flask, add 5.0 ml and 10.0 
ml of sodium chloride solution and, dilute to volume with 
water. The reference solutions contain 0.514 and 1.0 pg sodium 
per ml respectively. 

Determine the absorbance of the reference solutions and the 
test solution at the sodium emission line of 589.0 nm. Plot the 
absorbance of the reference solution versus concentration, in 
gg per ml, of sodium, and draw the straight line best fitting the 
three plotted points. From the graph so obtained, determine 
the concentration in gg per ml of sodium in the test solution. 

Calculate the quantity, in mg, of Na in oral suspension taken 
by the formula: 

(1/N)xcxDxF 

Where, N is the volume of the oral suspension taken to prepare 
the test solution, C is the concentration, in lig per ml, of sodium 
in the test solution, D is the dilution factor for the test solution, 
2000 and F is the conversion factor, 0.001 mg per µg. 

Storage. Store in tightly-closed containers and avoid freezing. 

Labelling. The label states (1) the oral suspension may be 
labelled to state the sodium content, if it is more than 1 mg per 
ml; (2) The oral suspension may be labelled to state the 
aluminum hydroxide content in terms of the equivalent amount 
of dried aluminum hydroxide gel. 

Aluminium, Magnesium and 
Simethicone Chewable Tablets 

Aluminium Hydroxide, Magnesium Hydroxide and 
Simethicone Chewable Tablets 

Aluminium, Magnesium and Simethicone Chewable Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of aluminium hydroxide [Al(OH) 3 ] 
and magnesium hydroxide[Mg(OH) 2] and polydimethyl-
siloxanekCH3)2 Si0-1, is not less than 85.0 per cent and not 
more than 115.0 per cent of the stated amount of simethicone. 

Usual strengths. Aluminium Hydroxide, 300 mg, Magnesium 
Hydroxide, 200 mg and Simethicone, 25 mg; Aluminium 
Hydroxide, 250 mg, Magnesium Hydroxide, 250 mg and 
Simethicone, 50 mg; Aluminium Hydroxide, 300 mg, Magnesium 
Hydroxide, 150 mg and Simethicone, 40 
Hydroxide, 300 mg, Magnesium Hydroxi 
Simethicone, 25 mg. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
polydimethylsiloxane RS or with the reference spectrum of 
polydimethylsiloxane. 

B. Dissolve about 0.6 g of magnesium hydroxide in 25.0 ml of 
3 Mhydrochloric acid, add 25 ml of water and mix. Boil gently 
for 2 minutes. Allow to cool, and filter, add 5 drops of methyl 
red solution and heat to boiling. Add 6M ammonia hydroxide 
solution until the colour changes to deep yellow, continue 
boiling for 2 minutes and filter; the filtrate gives the reactions 
of magnesium salts (2.3.1). 

C. Wash the precipitate obtained in test B with 0.002 per cent 
w/v solution of hot ammonium chloride and dissolve the 
precipitate in hydrochloric acid. Divide the resulting solution 
into two equal portions. The dropwise addition of 
6 M ammonium hydroxide solution to first portion yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide solution. The dropwise 
addition of 1 Msodium hydroxide to the second portion yields 
a gelatinous white precipitate, which dissolves in an excess of 
1 Msodium hydroxide, leaving some turbidity. 

Tests 

Neutralising capacity. Weigh and powder 20 tablets, disperse 
one tablet in 250-m1 of beaker, add 50.0 ml of water and mix on 
the magnetic stirrer for 1 minute. If wetting is desired, add not 
more than 5 ml of alcohol (neutralized to a pH of 3.5), and mix 
to wet the substance thoroughly. Add 70 ml of water, and mix 
on the magnetic stirrer for 1 minute. Further add 30.0 ml of 
1 M hydrochloric acid while continuing to stir with 
the magnetic stirrer for 10 minutes, after the addition of the 
acid. Discontinue stirring briefly, and without delay remove 
any gum base from the beaker using a long needle. Promptly 
rinse the needle with 20 ml of water, collecting the washing in 
the beaker, and further stirring for 5 minutes, then begin to 
titrate immediately, titrate the excess hydrochloric acid with 
0.5 Msodium hydroxide to obtain a pH of 3.5. Calculate the 
number of mEq of acid is consumed by the Tablet using the 
formula: 

Total mEq = (30 x 	- (VNaoif  X  MNaOH) 

in which MHO, and MNaoH  are the molarities of the hydrochloric 
acid and the sodium hydroxide respectively; and VNactii is the 
volume of sodium hydroxide used for titration. Express the 
result in mEq of acid consumed per g of the substance tested. 

Acceptance criteria. The acid consumed by the minimum single 
dose recommended in the labelling is not less than 5 mEq and • 

number of mEq calculated by the formula: 

= 0.55 x (FA x A) + 0.8 x (FM x M) 

in which FA and FM are theoretical acid-neutralizing capacity 
ofaluminum hydroxide [Al(OH)3], 0.0385 mEq and theoretical 
acid-neutralizing capacity of magnesium hydroxide [Mg(OH) 2], 
0.0343 mEq respectively, A and M are the amount of aluminum 
hydroxide [Al(OH) 3] in the sample, based on the stated 
quantity (mg) and amount of magnesium hydroxide [Mg(OH) 2] 
in the sample, based on the stated quantity (mg) respectively. 

Other tests. Comply with the tests stated under Tablets. 

Assay 

Aluminium hydroxide - Weigh and powder 20 tablets. 
Transfer a portion of the powder containing about 0.8 g of 
aluminum hydroxide, to a 150-m1 beaker. Add 20 ml of water, 
stir, and slowly add 30 ml of 3 M hydrochloric acid  Heat 
gently, if necessary, cool to room temperature, and filter into a 
200-ml volumetric flask. Wash the filter with  water  into the 
flask, and add water to volume (solutiot(A). 

Pipet 10 ml of the solution A into a 250-m1 beaker, add 20 ml of 
water, then add with continuous stirring, 25.0 ml of 0.05 M 
disodium edetate and 20 ml of acetic acid-ammonium acetate 
buffer, and heat the solution near the boiling temperature for 5 
minutes. Cool, add 50 ml of alcohol and 2 ml of dithizone. 
Titrate the excess disodium edetate  with 0.05 M zinc sulphate 
until the colour changes from green-violet to rose-pink. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate is consumed. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
Al(OH)3. 

1 mg of dried aluminium hydroxide gel is equivalent to 
0.765 mg ofAl(OH) 3 . 

Magnesium hydroxide - Pipet a volume of the solution A 
containing 40 mg of magnesium hydroxide, into a 400-m1 
beaker, add 200.0 ml of water and 20 ml of triethanolamine, 
and stir. Add 10 ml of ammonia-ammonium chloride buffer 
and 3 drops of an eriochrome black indicator solution 
prepared by dissolving 200 mg of eriochrome black in a 
mixture of 15 ml of triethanolamine and 5 ml of alcohol, and 
mixing). Cool the solution between 3° to 4° by immersion of 
the beaker in an ice bath, then remove, and titrate with 0.05 M 
disodium edetate to a blue endpoint. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of  disodium 
edetate is consumed. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2 . 

Polydimethylsiloxane - Determine by infrared absorption 
spectrophotometry (2.4.6). 

Blank. Mix 10 ml of toluene with 1 g of anhydkaus sodium 
sulphate, and centrifuge to obtain a clear supernatant. 

Test solution. Weigh and powder 20 Tablets. Transfer a portion 
of the powder containing 33 mg of Simethicone, to a suitable 
round, narrow-mouth, screw-capped, 120-m1 bottle. Add 40 ml 
of 0.1 Msodium hydroxide, and swirl to disperse. Add 20.0 ml 
of toluene, close the bottle securely with a cap having an inert 
liner, and shake for 30 minutes on a reciprocating shaker. 
Transfer the mixture to a 125-m1 separator, and allow to 
separate. Remove the upper, organic layer to a screw-capped, 
centrifuge tube containing 2 g of anhydrous sodium sulphate. 
Close the tube with a screw-cap having an inert liner, agitate 
vigorously, and centrifuge the mixture until a clear supernatant 
is obtained. 

Reference solution. Weigh about 33 mg of 
Polydimethylsiloxane RS to a suitable round, narrow-mouth, 
screw-capped, 120-m1 bottle. Add 40 ml of 0. 1  M sodium 
hydroxide, and swirl to disperse. Add 20.0 ml of  toluene, close 
the bottle securely with a cap having an inert liner, and shake 
for 30 minutes on a reciprocating shaker. Transfer the mixture 
to a 125-m1 separator, and allow to separate. Remove the upper, 
organic layer to a screw-capped, centrifuge tube containing 
2 g of anhydrous sodium sulphate. Close the tube with a 
screw-cap having an inert liner, agitate vigorously, and 
centrifuge the mixture until a clear supernatant is obtained. 

Measure the absorbance by using 0.5-mm cell at the 
wavelength of maximum absorbance at about 1265.8 cm ' with 
an infrared absorption spectrophotometer. 

Calculate the content of [-(CH3)2SiOd„ in the tablets. 

Sodium content - Determine by atomic absorption 
spectrophotometery (2.4.2), equipped with a sodium hollow-
cathode lamp and an air-acetylene flame. 

Blank. A mixture of 4.0 ml of  1 M hydrochloric acid and 10.0 
ml of  potassium chloride solution in a 100.0 ml volumetric 
flask. and dilute with  water  to volume. 

Potassium chloride solution. A solution containing 3.8 per 
cent w/v of potassium chloride in  water 

Sodium chloride solution. Dissolve 254.2 mg of  sodium 
chloride (previously dried at 105° for 2 hours) to a 100.0 ml 
volumetric flask and dilute to 100.0 ml with water. Dilute 1.0 ml 
of this solution to 100.0 ml with  water.  This solution contains 
10 pig of sodium (equivalent to 25.42 lig of sodium chloride) 
per ml. 

Test solution.  Weigh and powder 20 Tablets. Transfer a portion 
of the powder, equivalent to the average weight of one Tablet, 
to a 100-ml volumetric flask. Add 50 ml of  I M hydrochloric 
acid, boil for 15 minutes, cool to room temperature, and dilute 
with vvaier to volume. Filter, discarding the first few ml of the 
filtrat6. Trap#61- 5.0 ml of the filtrate to a 100-ml volumetric 

.flask containing  10.0  ml  of potassium chloride solution. and 
dilute with water to volume. 
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Reference solution. Transfer 4.0 ml of 1 M hydrochloric acid 
and 10.0 ml of potassium chloride solution in a two 100.0 ml 
volumetric flask.. To the respective flask, add 5.0 ml and 10.0 
ml of sodium chloride solution and, dilute to volume with 
water. The reference solutions contain 0.5 lig and 1.0 pg 
sodium per ml respectively. 

Determine the absorbances of the reference solutions and the 
test solution at the sodium emission line of 589.0 nm. Plot the 
absorbance of the reference solution versus concentration, in 
ug per ml, of sodium, and draw the straight line best fitting the 
three plotted points. From the graph so obtained, determine 
the concentration in lig per ml of sodium in the test solution. 

Calculate the quantity, in mg, of Na in the tablets taken by the 
formula: 

CxDxF 

where C is the concentration, in µg per ml, of sodium in the 
test solution, D is the dilution factor for the Sample solution, 
2000 and F is the conversion factor, 0.001 mg per pg. 

Storage. Store in tightly-closed containers. 

Labelling. The label states (1) the Chewable Tablets to indicate 
that they are to be chewed before being swallowed; (2) the 
Chewable Tablets may be labelled to state the sodium content 
if it is more than 5 mg per Tablet; (3) The Chewable Tablets 
may be labelled to state the aluminum hydroxide content in 
terms of the equivalent amount of dried aluminum hydroxide 
gel. 

Amantadine Hydrochloride 

, HCI 

C , 01-1 17N,HC1 	 Mol. Wt. 187.7 

Amantadine Hydrochloride is tricyclo[3.3.1.1 3.1dec-
1-ylamine hydrochloride. 

Amantadine Hydrochloride contains not less then 98.5 per 
cent and not more than 101.0 per cent ofC loH l7N,HC1, calculated 
on the anhydrous basis. 

Category. Antiviral; antiparkinsonian. 

Dose. 100 mg daily, increased if necessary to 200 mg daily, in 
two divided doses. 

Description. A white or almost white, crytallfrat po*dcf.,_ 
sublimes when heated. 	 f., 

Identification 

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. 

A. Dissolve 0.1 g in 5 ml of water,  add 0.5 ml of  5 Msodium 
hydroxide, extract with 5 ml of dichloromethane, filter the 
dichloromethane layer through anhydrous sodium sulphate 
with 2 ml of dichloromethane and evaporate the solution to 
dryness. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amantadine 
hydrochloride RS  treated in the same manner or with the 
reference spectrum of amantadine. 

B. Dissolve 0.2 g in 1 ml of 0.1 M hydrochloric acid and add 
1 ml of a 50 per cent w/v solution of  sodium nitrite; a white 
precipitate is produced. 

C. 1 ml of a 10 per cent w/v solution in  carbon dioxide free 
water  gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1) and not more intensely 
coloured than reference solution YS7 (2.4.1). 

pH  (2.4.24). 3.0 to 5.5, determined in a 20.0 per cent w/v solution. 

Heavy metals (2.3.13). A solution prepared by dissolving 1.0 g 
in 1 ml of dilute acetic acid  and sufficient water to produce 
25 ml complies with the limit test for heavy metals, Method A 
(20 ppm). 

Related substances. Determine by gas chromatography 
(2.4.13). 

Internal standard solution.  Dissolve 0.5 g of adamantane in 
dichloromethane  and dilute to 10.0 ml with the same solvent. 

Test solution.  Weigh 0.5 g of the substance under examination 
into a centrifuge tube. Add 9 ml of dichloromethane and 10 ml 
of a 21.0 per cent w/v solution ofsodium hydroxide. Shake for 
10 minutes. Discard the upper layer. Dry the lower layer over 
anhydrous sodium sulphate. Filter and collect the filtrate in a 
volumetric flask. Add 0.1 ml of the internal standard solution 
and dilute to 10.0 ml with dichloromethane. 

Reference solution.  Weigh 5 mg of amantadine hydrochloride 
RS  into a centrifuge tube. Add 9 ml of  dichloromethane  and 
10 ml of a 21.0 per cent w/v solution of  sodium hydroxide. 
Shake for 10 minutes. Discard the upper layer. Dry the lower 
layer over anhydrous sodium sulphate. Filter and collect the 
filtrate in a volumetric flask. Add 1.0 ml of the internal standard 
solution and dilute to 100.0 ml with dichloromethane. 

Chromatographic system 
a capililitY column 30 m x 0.53 mm packed with base- 
:deactivated poly(dimethyl)(diphenyl)siloxane (film 
thickness 1 pm), 

- temperature: 
column 	Time 	Temperature 

(in min.) 	 (0) 

0 - 5 	 70 
5 - 23 	 70 -250 

23 - 40 	 250 
inlet port. 220° and detector. 300°, 

- flow rate: 4 ml per minute, using helium as the carrier 
gas, 

- Split ratio: 1:50. 

The relative retention time with reference to amantadine 
(retention time: about 14 minutes) for adamantane is about 
0.8. 
Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amantadine and 
adamantane is not less than 5.0.,= 

Inject 1µl of the reference solution and the test solution. 

Any secondary peak. Calculate the ratio (R 1) of the area of the 
peak due to amantadine to the area of the peak due to the 
internal standard from the chromatogram obtained with the 
reference solution; from the chromatogram obtained with the 
test solution, calculate the ratio of the area of any secondary 
peak to the area of the peak due to the internal standard: this 
ratio is not more than R, (0.10 per cent). 

The sum of all the secondary peaks.  Calculate the ratio (R 2) of 
3 times the area of the peak due to amantadine to the area of 
the peak due to the internal standard from the chromatogram 
obtained with the reference solution; from the chromatogram 
obtained with the test solution, calculate the ratio of the sum 
of the areas of any peaks, apart from the principal peak and 
the peak due to the internal standard, to the area of the peak 
due to the internal standard: this ratio is not more than R2 (0.3 
per cent); 

disregard limit: Calculate the ratio (R 3) of 0.5 times the area of 
the peak due to amantadine to the area of the peak due to the 
internal standard from the chromatogram obtained with the 
reference solution; from the chromatogram obtained with the 
test solution, calculate the ratio of the area of any peak, apart 
from the principal peak and the peak due to the internal 
standard, to the area of the peak due to the internal standard: 
disregard any peak with a ratio less than R3(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 2.0 g. 

Assay. Dissolve 0.15 g in a mixture of 5.0 ml of 0.01 M 
hydrochloric acid and 50 ml of ethanol (95 per cent) and 
titrate with 0.1 M sodium hydroxide determining the end-
point potentiometrically (2.4.25). Record the volume used 
between the two inflections. 

1 ml of 0.1 Msodium hydroxide  is equivalent to -0:01 877Vf 
CloH l7N,HC1. 

Amantadine Capsules 

Amantadine Hydrochloride Capsules 

Amantadine Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
amantadine hydrochloride, C loH l7N,HC1. 

Usual strength. 100 mg. 

Identification 

Dissolve the contents of capsules containing 0.1 g of 
Amantadine Hydrochloride in 5 ml of water, add 0.5 ml of 5 M 
sodium hydroxide, extract with 5 ml of dichloromethane,  filter 
the dichloromethane layer through anhydrous sodium 
sulphate  with 2 ml of dichloromethane and evaporate the 
solution to dryness. The residue complies with the following 
test. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amantadine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of amantadine. 

B. Dissolve 0.2 g in 1 ml of 0.1  M hydrochloric acid and add 
1 ml of a 50 per cent w/v solution of sodium nitrite;  a white 
precipitate is produced. 

Tests 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Dissolve a quantity of the contents of capsules 
containing 0.1 g ofAmantadine Hydrochloride in 2 ml of  water, 
add 2 ml of a 20 per cent w/v solution of sodium hydroxide 
and 2 ml of chloroform and shake for 10 minutes. Separate the 
chloroform layer, dry over anhydrous sodium sulphate  and 
filter. 

Chromatographic system 
- a glass column 1.8 m x 2 mm, packed with material 

prepared in the following manner. Mix 19.5 g of silanised 
diatomaceous support (such as Chromosorb G/AW/ 
DMCS) with 60 ml of a 0.33 per cent w/v solution of 
potassium hydroxide in methanol  and evaporate the 
solvent under reduced pressure while slowly rotating 
the mixture. Dissolve over a 5-hour period 0.4 g of low-
vapour pressure hydrocarbons (type L) (such as 
Apiezon L) in 60 ml of toluene, add this solution to the 
prepared silanised diatomaceous support and evaporate 
the solvent under reduced pressure while slowly rotating 
the mixture, 
temperature: 
column. 100° to 200° at a constant rate of 6° per minute, 
inlet port. 220° and detector. 300°, 
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- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 pi or other suitable volume of the test solution. Run 
the chromatogram 2.5 times the retention time of the principal 
peak. The area of any secondary peak is not more than 0.3 per 
cent and the sum of the areas of all secondary peaks is not 
more than 1.0 per cent, calculated by area normalization method. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing 0.12 g ofAmantadine Hydrochloride and warm in a 
mixture of 30 ml of anhydrous glacial acetic acid and 10 ml of 
mercuric acetate solution. Titrate with 0.1 Mperchloric acid, 
using crystal violet solution as indicator. Carry out a blank 
titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.01877 g of 
C 101-1 17N,HC1. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Ambrisentan 

C22H22N204 	 Mol. Wt. 378.4 

Ambrisentan (2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3- 
methoxy-3,3-diphenylpropanoic acid. 

Ambrisentan contains not less than 98.0 per cent and not 
more than 102.0 per cent of C22H22N204, calculated on the 
anhydrous basis. 

Category. Antihypertensive. 

Dose. 5 mg daily. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ambrisentan 
RS or with the reference spectrum of ambrisentan. 

B. In the Assay, the principal peak in the' 9hfiiinit 
obtained with the test solution corresponds to that iti..the 
chromatogram obtained with the reference seffution,-,.4. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of equal volumes of mobile phase 
A and mobile phase B. 

Test solution. Dissolve 25 mg of the substance under 
examination in 12.5 ml of mobile phase B and dilute to 25.0 ml 
with mobile phase A. 

Reference solution (a). Dissolve 15 mg of the 
diphenylvinyloxy impurity RS in 5 ml of mobile phase B and 
dilute to 10.0 ml with mobile phase A. 

Reference solution (b). Dissolve 25 mg of ambrisentan RS in 
12.5 ml of mobile phase B and dilute to 25.0 ml with mobile 
phase A. 

Reference solution (c). Mix 5.0 ml each of reference solution 
(a) and reference solution (b) and dilute to 50.0 ml with solvent 
mixture. Dilute 5.0 ml of this solution to 50.0 ml with solvent 
mixture. Further dilute 5.0 ml of this solution to 50.0 ml with 
solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), (Such 
as Inertsil ODS 3), 

- column temperature: 40°, 
- mobile phase: A. buffer solution prepared by dissolving 

1.38g of sodium dihydrogen phosphate dihydrate in 
1000 ml of water, adjusted to pH 3.0 with ortho-
phosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 5 gl. 

Time 
(in nun.) 

Mobile phase A 
(per cent v/v) 

65 

Mobile phase B 
(per cent v/v) 

35 
3 65 35 
10 50 50 
25 30 70 
30 30 70 

30.1 65 35 
35 65 35 

Inject reference solution (c). The test is not valid unless the 
tailing factor for the principal peak and diphenylvinyloxy 
impurity is not inore than 2.0, the column efficiency is not less 
than 2000 theoretical plates and the relative standard deviation 
for replicate injections is not more than 5.0 per cent each. 

Retention time of the principal peak is about 16 minutes and 
the relative retention time of diphenyl vinyloxy impurity is 

about 1. 

Inject 	solution (c) and the test solution in the 
chromatogram obtained with test solution, the area of any 
peak due to diphenylvinyloxy impurity is not more than the 
area of corresponding peak in the chromatogram obtained 
with reference solution (c) (0.15 per cent). In the chromatogram 
obtained with test solution, the area of any secondary peak is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than ten times the area of the principal peak in the 
chromatogram with reference solution (c) (1.0 per cent). 

Enantiomeric purity. Not more than 2.0 per cent ofR-isomer. 

NOTE  -  prepare the solutions immedidel; before use. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of ethanol and dilute to 100.0 ml with 
the n-hexane. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

pakAD-H (5 gm), 
- mobile phase: a mixture of 90 volumes of n-hexane, 

10 volumes of ethanol, 0.1 volume of trilluoroacetic 
acid, 
flow rate: 0.8 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 10 pl. 

Inject the test solution.The test is not valid unless the column 
efficiency is not less than 1200 theoretical plates. The relative 
retention time with reference to ambrisentan (retention time: 
about 6 minutes) for R-isomer is about 1.3. 

Calculate the content of R-isomer in ambrisentan by area 
normalization. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.4.43). Not more than 0.5 per cent, 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of equal volumes of buffer solution 
and acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in 12.5 ml of acetonitrile and dilute;. 25.0 m1 iT 
buffer solution. Dilute 10.0 ml of this solution to 100.0 ml with 
solvent mixture. 

Reference solution. Dissolve 25 mg of ambrisentan RS in 12.5 
ml of acetonitrile and dilute to 25.0 ml with buffer solution. 
Dilute 10.0 ml of this solution to 100.0 ml with solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), (Such 
as Hypersil BDS C 18), 

- column oven temperature. 40°, 
- mobile phase. a mixture of 550 volumes of a buffer 

solution prepared by dissolving 1.38 g of  sodium 
dihydrogen phosphate dihydrate in 1000 ml of  water, 
adjusted to pH 3.0 with orthophosphoric acid and 450 
volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 5 

The retention time of the principal peak is about 5 minutes. 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 2.0, the 
column efficiency is not less than 2000 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H22N204• 

Storage. Store protected from light and moisture. 

Ambrisentan Tablets 

Ambrisentan Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ambrisentan, C22H22N204• 

Usual Strengths. 5 mg; 10 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium : 900 ml of 0.05 M acetate buffer pH 5.0, prepared by 
dissolving 4.1 g of sodium acetate in sufficient water to 
produce 1000 ml. Adjust the pH to 5.0 with  glacial acetic 
acid. 
Speed-aid time, 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. 
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Determine by liquid chromatography (2.4.14). 

Buffer solution A. 0.01 M sodium dihydrogen phosphate 
dihydrate, adjusted to pH 3.0 with 10 per cent orthophosphoric 
acid solution and filter. 

Solvent mixture. A mixture of 25 volumes of buffer solution 
and 75 volumes of acetonitrile. 

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
ambrisentan RS in solvent mixture and dilute quantitatively 
with the dissolution medium to obtain a solution of similar 
concentration as the test solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 um) (Such 
as Hypersil BDS C18), 

- column temperature. 40°, 
- mobile phase: A. a mixture of 85 volumes of buffer 

solution and 15 volumes of acetonitrile, 
B. a mixture of 15 volumes of buffer 

solution and 85 volumes of acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 262 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 40 60 

0 40 60 

3 0 100 

3.1 40 60 

6.0 40 60 

Inject the reference solution and the test solution. 

Calculate the content of C22H22N204. 

D. Not less than 80 per cent of the stated amount of 
C22H22N204. 

Other tests. Complies with the tests stated under Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 25 mg of ambrisentan in 
5 ml of water and then in sufficient volume of solvent mixture, 
mix with the aid of ultrasound for 10 minutes and dilute to 

Reference solution (b).  A 0.0025 per cent w/v solution of 
diphenylvinyloxy RS in the solvent mixture. 

Reference solution (c).  Dilute 5 ml each of reference solution 
(a) and reference solution (b) to 100 ml with solvent mixture. 

Reference solution (d). A solution containing 0.025 per cent 
w/v of ambrisentan RS  in solvent mixture, add 5 ml of reference 
solution (b). 

Use the chromatographic system as described under 
Dissolution with the following modification. 

- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Time 
(in  min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase  B 
(per cent v/v) 

0 65 35 
3 65 35 
12 50 50 
30 40 60 

30.1 65 35 
35 65 35 

Inject reference solution (d). The test is not valid unless the 
resolution between ambrisentan and diphenylvinyloxy is not 
less than 25. 

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to diphenylvinyloxy is not more than 0.5 times than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent). 

The area of any other secondary peak is not more than 0. 5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (c) (0. 5 per cent) and the 
sum of areas of all the secondary peaks is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (2.0 per cent). Ignore any peak with 
an area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

rejecting the first few ml of filtrate. Dilute further with the 
solvent mixture, if necessary. 

Reference solution. A 0.025 per cent w/v solution of 
ambrisentan RS in the solvent mixture. 

Inject the reference solution and the test solution. 

Calculate the content of C22H22N20 4  in the tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution.  Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of Ambrisentan in 
5 ml of water  add a sufficient volume of solvent mixture, with 
the aid of ultrasound for 10 minutes and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.025 per cent w/v solution of 
ambrisentan RS  in the solvent mixture. 

Chromatographic system 

Use the the chromatographic system as described under 
Dissolution with the following modification. 

- injection volume: 5 111. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content' of C„H,,N 204  in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Ambroxol Hydrochloride 

.0H 

,  HCI 

Br 

C I3H 18Br2N20,HC1 	 Mol. Wt. 414.6 

Ambroxol hydrochloride is trans-4-[(2-amino-
3,5-dibromobenzypamino]cyclohexanol hydrochloride. 

Ambroxol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C13F11 8Br2N20,HC1, 
calculated on the dried basis. 

Category. Mucolytic. 

Dose. 30 mg to 120 mg daily. 

Description. A white or yellowish crystalline-pow 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ambroxol 
hydrochloride RS or with the reference spectrum of ambroxol 
hydrochloride. 

B. Dissolve 25 mg in 2.5 ml of  water,  add 1.0 ml of  dilute 
ammonia and allow to stand for 5 minutes. Acidify the aqueous 
layer with dilute nitric acid and filter. The filtrate gives reaction 
(A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. 

Related substances. Determine  by  liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in water  and dilute to 50 ml with the same solvent. 

Reference solution (a). Dissolve 5 mg of ambroxol 
hydrochloride RS in 250.0 ml of water. Dilute 5.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (b).  Dissolve 5 mg of the substance under 
examination in 0.2 ml of methanol and add 0.04 ml of a mixture 
of 1 volume offormaldehyde solution and 99 volumes of water. 
Heat at 60° for 5 minutes. Evaporate to dryness under a current 
of nitrogen. Dissolve the residue in 5 ml of  water and dilute to 
20 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of equal volumes of acetonitrile 

and a buffer solution prepared by dissolving 1.32 g of 
ammonium phosphate, dibasic in 900 ml of  water, 
adjusted to pH 7.0 with  orthophosphoric acid and 
diluting to 1000 ml with  water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 248 nm, 
injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the secondary peak (trans-4-(6,8-dibromo-
1 ,4-dihydroquinazolin-3 (2H)-yl)cyclohexanol) and the 
ambroxol peak is at least 4.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). The sum of the areas of all the 
secondary peaks is not more than  10 times the area of the 

, principal peak in the chromatogram obtained with reference 
lution (a) (1.0 per cent). Ignore any peak with an area 0.1 

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions. 

100.0 ml with the solvent mixture. 	 Test solution. Disperse 1 tablet in 2 ml of water with the aid of 
ultrasound for about 2 minutes. Add about 15 ml of solvent 

Reference solution (a). A 0.005 per cent w/V-;splutig.n-f riiixtureand ultrasound for further 10 minutes, cool and dilute 
- '';t ambrisentan RS in the solvent mixture. 	 •-•sN 	.0 ml with the solvent mixture. Shake well to mix and filter,• 
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times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.01 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105". 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 50.0 ml with water. Dilute 
5.0 ml of this solution to 50.0 ml with water. 

Reference solution. A 0.01 per cent w/v solution of ambroxol 
hydrochloride RS in water. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of equal volumes of buffer 
solution prepared by dissolving 1.32 g of ammonium 
phosphate, dibasic in 900 ml of water, adjusted to pH 
7.0 with orthophosphoric acid and dilute to 1000 ml 
with water, filter and acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 248 nm, 
- injection volume: 20 

The retention time of the principal peak is about 8.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I 3H 18 13r2N20,HC1. 

Storage. Store protected from light. 

Amikacin 

H0 . 

H. 	2  
O H 	 H 

HN 
OH 

OH 0 

	
N H 2  

OH 

C22H43N501  3 

Amikacin is (S)-0-3-amino-3-deoxy-a-D-glucopyranosyl-
(1-- 6)-49-[6-amino-6-deoxy-a-D-glucopyranosyl(1-4 4)]- 
/V-(4-amino-2-hydroxy-l-oxobuty1)-2-deoxy-D-streptamine. 

Amikacin contains not less than 900 gg of C 22H43N 5013  per 
mg, calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. By intramuscular or slow intravenous injection or by 
infusion, upto 1.5 g daily, in two divided doses. 

Description. A white crystalline powder; almost odourless. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 60 volumes of  methanol, 30 volumes 
of strong ammonia  solution  and 25 volumes of chloroform. 

Test solution. A 0.6 per cent w/v solution of the substance 
under examination. 

Reference solution (a).  A 0.6 per cent w/v solution of 
amikacin RS. 

Reference solution  (b).  A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 3 ill of each solution. After development, 
allow the plate to dry in air, heat it at 110° for 15 minutes and 
immediately spray it with a 1 per cent w/v solution of ninhydrin 
in a mixture of 100 volumes of 1 -butanol and 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solutions 
(a) and (b). 

B. To 1 ml of a 1 per cent w/v solution add I ml of 2 M sodium 
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate; a violet colour is produced. 

C.To a solution of50 mg in 5 ml of water add 4 ml ofa 0.035 per 
cent w/v solution of anthrone in sulphuric acid; a bluish-
violet colour is produced. 

Tests 

Derivatise the solutions prior to analysis by transferring 
0.2 ml of the solution under test to a ground-glass-stoppered 
vial. Add 2 ml of a 1.0 per cent w/v solution of 2,4,6- 

trinitrobenzenesulphonic acid. To this solution add 3 ml of 

pyridine and close the vial tightly. Shake vigorously for 
30 seconds and heat in a water-bath at 75° for 45 minutes. 
Cool in cold water for 2 minutes and add 2 ml ofglacial acetic 

acid. Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis. 

Chromatographic
stainless 

system 
 

s tseyeslt ec  
column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Spherisorb ODS 2), 

- column temperature: 30°, 
- mobile phase: a mixture of 30 volumes of a 0.27 per cent 

w/v solution of  potassium  dihydrogen ortho-
phosphate, adjusted to pH 6.5 with 2.2 pent w/v 
solution of potassium hydroxide and 70 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 340 nm, 
- injection volume: 20 gl. 

The relative retention time with reference to amikacin for 
amikacin impurity A (4-0-(3-amino-3-deoxy-a-D-gluco-
pyranosyl)-6-0-(6-amino-6-deoxy-a-D-glucopyranosyl)- 
1-N-R2S)-4-amino-2-hydroxybutanoy11-2-deoxy-1.- 
streptamine) is about 1.5. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to amikacin impurity A is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent); the area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks other than amikacin impurity A is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent). 

Sulphated ash (2.3.18). Not more than 1.0 per cent, the charred 
residue being moistened with 2 ml of nitric acid and 5 drops 
of sulphuric acid. 

Water (2.3.43). Not more than 8.5 per cent, delerming0 911 
0.2 g. 

Assay. Determine by the microbiological assay of antibiotics, 
Method B (2.2.10), and express the result in gg of Amikacin, 
C22H43N5013, per mg. 

Amikacin Sulphate 

HO 

	() 

r■i H2 

	

H2N
0 H  	0
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	0 HO- 

	

OH 
	

NH2 

OH 

	

C221143N5013, 1 •8112SO4 
	 Mol. Wt.762.1 

	

C221143N5013,2H2SO4 
	 Mol. Wt. 781.8 

Amikacin Sulphate is (.5)-0-3-amino-3-deoxy-a-D-gluco-
pyranosyl-(1-)6)-046-amino-6-deoxy-a-D-glucopyranosyl 
(1-->4)]-N'(4-amino-2-hydroxy-l-oxobuty1)- 2-deoxy-D-
streptamine sulphate (1:2 or 1:1.8)(salt). 

Amikacin Sulphate having a molar ratio of Amikacin to H2SO4 
of 1:2 contains the equivalent of not less than 67411g and not 
more than 786 gg of C22H43N5013 per mg, calculated on the 
dried basis. Amikacin Sulphate having a molar ratio ofAmikacin 
to H2SO4  of 1:1.8 contains the equivalent of not less than 
69111g and not more than 806 .tg of C221143N5013  per mg, 
calculated on the dried basis. 

Category. Antibacterial. 

Dose. By intramuscular or slow intravenous injection or by 
infusion, upto 1.5 g daily, in two divided doses. 

Description. A white to yellowish-white crystalline powder; 
almost odourless. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 60 volumes of methanol, 30 volumes 
of strong ammonia solution and 25 volumes of chloroform. 

Test solution. A 0.6 per cent w/v solution of the substance 
under examination. 

Reference stAttion (a). A 0.6 per cent w/v solution of _ 

0 

0 H 
OH 

HO - -  

N H2  

pH (2.4.24). 9.5 to 1 1.5, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. 

Specific optical rotation (2.4.22). +97 ° to +105°, determined in 
a 2.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
in .water and dilute to 10.0 ml with water. 

ReferOce solution. A 0.01 per cent w/v solution of amikacin 
Mol. Wt. 585.6 I. 	walei". 

0 
NH2 . XH2 SO4 

OH 
	 (X = 1 8; 2) 

OH 

acin 
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Reference solution (N. A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 3 gl of each solution. After development, 
allow the plate to dry in air, heat it at 110° for 15 minutes and 
immediately spray it with a 1 per cent w/v solution of ninhydrin 
in a mixture of 100 volumes of 1 -butanol and 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solutions 
(a) and (b). 

B. To 1 ml of a 1 per cent w/v solution add 1 ml of2 M sodium 
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate; a violet colour is produced. 

C.To a solution of 50 mg in 5 ml of water add 4 ml of a 0.035 per 
cent w/v solution of anthrone in sulphuric acid; a bluish-
violet colour is produced. 

Tests 

pH (2.4.24). 2.0 to 4.0 (1:2 salt), or 6.0 to 7.3 (1:1.8 salt), 
determined in a 1.0 per cent w/v solution in carbon dioxide-
free water. 

Specific optical rotation (2.4.22). +76.0° to +84.0°, determined 
in a 2.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in water and dilute to 10.0 m with water. 

Reference solution. Dissolve 7.5 mg of amikacin RS in water 
and dilute to 100.0 ml with water. 

Derivatise the solutions prior to analysis by transferring 
0.2 ml of the solution under test to a ground-glass-stoppered 
vial. Add 2 ml of a 1.0 per cent w/v solution of 2,4,6 - 

trinitrobenzenesulphonic acid. To this solution add 3 ml of 
pyridine and close the vial tightly. Shake vigorously for 30 
seconds and heat in a water-bath at 75° for 2 hours. Cool in 
cold water for 2 minutes and add 2 ml ofglacial acetic acid. 
Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Spherisorb ODS 2), 

- column temperature: 30°, 
- mobile phase: a mixture of 30 volumes of a 0.27 per cent 

w/v solution of potassium dihydrogen ortho-
phosphate, adjusted to pH 6.5 with 2.2-fer eent . v/v 
solution of potassium hydroxide and 70 whit-ties of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 340 nm, 
- injection volume: 20 ptl. 

The relative retention time with reference to amikacin for 
amikacin impurity A (4-0-(3-amino-3-deoxy-a-n-gluco-
pyranosyl)-6-0-(6-amino 6 deoxy-a-D-glucopyranosyl)- 
1 -N-[(2S)-4-am ino-2-hydroxybutanoy1]-2-deoxy-L-
streptamine) is about 1.5. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to amikacin impurity A is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent); the area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks other than amikacin impurity A is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent). Ignore any 
peak eluting before the principal peak and any peak with 
an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.1 per cent). 

Sulphated ash (2.3.18). Not more than 1.0 per cent, the charred 
residue being moistened with 2 ml of nitric acid and 5 drops 
of sulphuric acid. 

Loss on drying (2.4.19). Not more than 13.0 per cent, determined 
on 0.1 g by drying in an oven over phosphorus pentoxide at 
110° at a pressure not exceeding 0.7 kPa for 3 hours. 

Assay. Determine by the microbiological assay of antibiotics, 
Method B (2.2.10), and express the result in gg of amikacin, 
C22H41N50 1 3, per mg. 

Labelling. The label states (1) whether the molar ratio of 
amikacin to H 2 SO4  of the contents is 1:2 or 1:1.8; (2) whether 
the material is intended for use in the manufacture ofparenteral 
preparations. 

Amikacin Injection 

Amikacin Sulphate Injection 

Amikein:14jection is a sterile solution of Amikacin Sulphate 
in Water foi Injections or of Amikacin in Water for Injections 
prepared with the aid of Sulphuric Acid. 

Amikacin Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of amikacin, 
c221 4,3N5013 . 

Usual strengths. The equivalent of 100 mg or 500 mg of 
amikacin in 2 ml. 

Identification 

Dilute the injection to obtain a solution containing 6 mg of 
amikacin per ml (test solution). The test solution complies 
with the following tests. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 60 volumes of methanol, 
30 volumes of strong ammonia solution and 25 volumes of 
chloroform. 	

."‘"' 

Reference solution (a). A 0.6 per cent w/v solution of 
amikacin RS. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 3 Ill of each solution. After development, 
allow the plate to dry in air, heat it at 110° for 15 minutes and 
immediately spray it with a 1 per cent w/v solution of ninhydrin 
in a mixture of 100 volumes of 1 -butanol and 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solutions 
(a) and (b). 

B. To 1.5 ml of the test solution add 1 ml of 2 M sodium 
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate; a violet colour is produced. 

C.To 1.5 ml of the test solution add 3.5 ml of water mix and add 
4 ml of a 0.035 per cent w/v solution of anthrone in sulphuric 
acid; a bluish-violet colour is produced. 

Tests 

pH (2.4.24). 3.5 to 5.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of the injection containing about 
0.1 g of Amikacin to 10.0 ml with water. 

Reference solution. A 0.013 per cent w/v solution of amikacin 
sulphate RS in water. 

Derivatise the solutions prior to analysis by transferring 
0.2 ml of the solution under test to a ground= S:-stoppeted 
vial. Add 2 ml of a 1.0 per cent w/v solutiOn of  
trinitrobenzenesulphonic acid. To this solution add 3 ml of 

pyridine and close the vial tightly. Shake vigorously for 30 
seconds and heat in a water-bath at 75° for 2 hours. Cool in 
cold water for 2 minutes and add 2 ml ofglacial acetic acid. 
Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Spherisorb ODS 2), 

- mobile phase: a mixture of 30 volumes of a 0.27 per cent 
w/v solution of potassium dihydrogen orth-
ophosphate, adjusted to pH 6.5 with 2.2 per cent w/v 
solution of potassium hydroxide and 70 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 340 nm, 
- injection volume: 20 gl. 

The relative retention time with reference to amikacin for 
amikacin impurity A (4-0-(3-amino-3-deoxy-a-D-gluco-
pyranosyl)-6-0-(6-amino-6-deoxy-a-o-glucopyranosyl)- 
1-N-[(2S)-4-am i no-2-h ydroxyb u tanoy1]-2-deox y-L-
streptamine) is about 1.5. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the 1.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (1.5 per cent) and the sum of areas of all the 
secondary peaks is not more than three times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (3.0 per cent). Ignore any peak eluting before the 
principal peak and any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent). 

Bacterial Endotoxins (2.2.3). Not more than 0.33 Endotoxin 
unit per mg of amikacin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute the injection to obtain a solution containing 
1 mg of amikacin per ml. Determine by the microbiological 
assay of antibiotics, Method B, (2.2.10) and express the result 
in mg of amikacin, C221-143N5013 per ml. 

Thelabel states the quantity of Amikacin Sulphate 
contained in the sealed container in terms of the equivalent 
amount of amikacin. 

  

• 

 



C6H8C1N70,ke.1. 

Storage,. Store protected from light. 

1 Intof0.) Mperchloric acid is equivalent to 0.02661 g of 
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Amiloride Hydrochloride 

0 NH 

CI 
N N H2 
H 	, HCI , 2H20 

H 2 N 	N NH2  

C6H8CINAFIC1,2F120 
	

Mol. Wt. 302.1 

Amiloride Hydrochloride is N-amidino-3,5-diamino-
6-chloropyrazine-2-carboxamide hydrochloride dihydrate. 

Amiloride Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C 6H8CIN70,HCI, calculated 
on the anhydrous basis. 

Category. Diuretic. 

Dose. Initially, 5 to 10 mg daily; maximum 20 mg daily. 

Description. A pale yellow to greenish-yellow powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may he omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with amiloride 
hydrochloride RS or with the reference spectrum of amiloride 
hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a suitable silica gel. 

Mobile phase. A freshly prepared mixture of 88 volumes of 
dioxan, 6 volumes of dilute ammonia solution and 6 volumes 
of water. 

Test solution. Dissolve 0.2 g of the substance under 
examination in sufficient methanol to produce 50 ml. 

Reference solution. A 0.4 per cent w/v solution of amiloride 
hydrochloride RS in methanol. 

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

C. Dissolve 10 mg in 10 ml of water and add 10 ml ofa 20 per 
cent w/v solution of cetrimide, 0.25 ml of2 M sodium hydroxide 
and 1 ml of bromine water; a greenish-yellow colour is 
produced. Add 2 ml of 2 M hydrochloric acid; the solution 
becomes deep yellow and exhibits a blue fluorescence under 
ultraviolet light at 365 nm. 

D. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1). 

Tests 

Free acid. Dissolve 1.0 g in 100 ml ofa mixture of equal volumes 
of methanol and water and titrate with 0.1 M sodium 
hydroxide determining the end-point potentiometrically 
(2.4.25); not more than 0.3 ml is required. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 25 volumes of acetonitri lc and 75 volumes 
of water. 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml of the 
solvent mixture. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 5 volumes of tetra-

methylammonium hydroxide solution, 250 volumes of 
acetonitrile and 745 volumes of water; adjusting to pH 
7.0 with a mixture of 1 ml of orthophosphoric acid and 9 
ml of water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio of the principal peak is not less than 
5.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the sum 
of areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 11.0 to 13.0 per cent, determined on 0.2 g. 

Assay. Dissolve 0.25 g in a mixture of 100 ml of anhydrous 
glacial acetic acid and 15 ml of dioxan and add 10 ml of 
mercuric acetate solution Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

Amiloride Tablets 

Amiloride Hydrochloride Tablets 

Amiloride Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of anhydrous 

amiloride hydrochloride, C6H8C1N7O,HCI. 

Usual strength. 5 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 
0.5 mg of anhydrous amiloride hydrochloride with 100 ml of 
0.1 M hydrochloric acid and filter. When examined in the 

range 230 nm to 380 nm (2.4.7), the solution shows absorption 
maxima at about 285 nm and 363 nm. 

B. In the test for Related substances, theVrincipal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5:2). 

Apparatus No.1, 
Medium: 900 ml of 0. 1 M hydrochloric acid, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 363 nm (2.4.7). 
Calculate the content of amiloride hydrochloride, 
C6H8C1N70,HCI in the medium from the absorbance obtained 
from a solution of known concentration of amiloride 
hydrochloride RS in the dissolution medium. 

D. Not less than 80 per cent of the stated amount of 
C6H8C1N70,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water. 

Test solution. Disperse a quantity of the powdered tablets 
containing 17.5 mg of anhydrous Amiloride Hydrochloride 
with the solvent mixture and dilute to 10.0 ml with the solvent 
mixture, centrifuge. 

Reference solution (a). A 0.175 per cent w/v solution of 
amiloride hydrochloride RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the reference- solution 
(a) to 10.0 ml with the solvent mixture. Dilute 1;0 ml Of this 
solution to 100.0 ml with the solvent mixture, 

Reference solution (c). A 0.001 per cent w/v solution of methyl 
3,5-diamino-6-chloropyrazine-2-carboxylate RS in the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Nucleosil C 18), 

- mobile phase: a mixture of 5 volumes of tetramethyl-
ammonium hydroxide solution, 250 volumes of 
acetonitrile and 745 volumes of water, adjusted to 
pH 7.0 using a mixture of 1 ml of orthophosphoric acid 
and 9 ml of water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (c) and adjust the concentration of 
acetonitrile so that the retention time of methyl 3,5-diamino-
6-chloropyrazine-2-carboxylate is 5 to 6 minutes. 

Inject reference solution (a) and adjust the concentration of 
tetramethylammonium hydroxide and orthophosphoric acid 
keeping the pH at 7.0, so that the retention time of amilori de is 

9 to 12 minutes. 

Inject reference solution (b). The test is not valid unless the 
signal-to-noise ratio of the principal peak is not less than 5.0. 

Inject reference solution (c) and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the sum 
of the areas of all the secondary peaks is not more than the 
area of the peak due to methyl 3,5-diamino 6 chloropyrazine-
2-carboxylate in the chromatogram obtained with reference 
solution (c) (0.6 per cent). Ignore any peak with an area less 
than 0.1 times the area of the peak due to methyl 3,5-diamino-
6-chloropyrazine-2-carboxylate in the chromatogram obtained 
with reference solution (c) (0.06 per cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Powder one tablet and transfer to a 100-m1 volumetric flask, 
add 60 ml of 0.1 M hydrochloric acid, and shake by 
mechanical means for 30 minutes. Dilute with 0.1 M 
hydrochloric acid to volume, mix, and centrifuge a portion of 
the mixture. Dilute a measured portion of the clear supernatant 
liquid quantitatively to obtain a solution containing about 
10µg of amiloride hydrochloride per ml. Measure the absorbance 
of the resulting solution at the maximum at about 363 nm (2.4.7). 

Calculate the content of C 6H8C1N 70, HCI taking 692 as the 
specific absorbance at 363 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh *and powder 20 tablets. Dispese a quantity of the 
powder containing 10 mg of anhydrous amiloride hydrochloride 
with 60 ml of 0. 1 M hydrochloric acid, and shake by 



Appearance of solution. A20.0 per cent w/v solution remains 
clear for 24 hours (2.4.1), and is colourless (2.4.1). 

pH (2.4.24). 7.5 to 8.0, determined in a 20.0 per cent w/v solution. 

Stability. Place 20.0 g evenly spread in a shallow dish about 
9 cm in diameter, cover and allow to stand at 100° ± 2° for 
72 hours. Dissolve in sufficient water to produce 100.0 ml. 
Prepare a 20.0 per cent w/v solution of the substance under 
examination but without the above treatment. Measure the 
absorbances (2.4.7) of the two solutions at the maximum at 
about 287 nm and at about 450 nm. Absorbance of the solution 
prepared from the exposed substance being examined at the 

0 maximum at about 287 nm is not more than 0.15 and of the 
solution of the substance under examination without the above 

OH treatment, at the maximum at about 287 nm is not more than 
0.10. Absorbance of both solutions at the maximum at about 
450 nm is not more than 0.03. 

, Heavy- metal4 (2.3.13). 2.0 g complies with the limit test for 
Aminocaproic Acid contains not less than 98,5 per cent and 	- neavy metals,Method B (1 0 ppm). 
not more than 101.0 per cent of C ol-1 13 1\102 . calci,:ilated an the 

Inject reference solutions (a) and (b) and the test solution. 

Calculate the content of C 6H8CIN 70,HCI and C7H8CIN304 S2  in 
the tablets. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of equivalent 
amount of anhydrous amiloride hydrochloride and 
hydrochlorothiazide. 

Aminocaproic Acid 

H2N 

C61-113NO2 	 Mol. Wt. 131.2 

Aminocaproic Acid is 6-aminohexanoic acid. 
-• 

_ 
dried basis. 	 Sulphated ash (2.3.18). Not more than 0.1 per cent. !..,(1 
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mechanical means for 30 minutes and dilute to 100.0 ml with 
0.1 M hydrochloric acid and centrifuge a portion of the 
mixture. Dilute a measured portion of the clear supernatant 
liquid quantitatively to obtain a solution containing about 10 ps 
of amiloride hydrochloride per ml. Measure the absorbance of 
the resulting solution at the maximum at about 363 nm (2.4.7). 

Calculate the content of C 6H8C1N 70,HC1 taking 692 as the 
specific absorbance at 363 nm. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous amiloride hydrochloride. 

Amiloride and Hydrochlorothiazide 
Tablets 

Amiloride and Hydrochlorothiazide Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of anhydrous amiloride hydrochloride, 
C6H8C1N 70,HC1 and hydrochlorothiazide, C 7118C1N304S2 . 

Usual Strengths. Amiloride hydrochloride, 2.5 mg and 
Hydrochlorothiazide, 25 mg; Amiloride hydrochloride, 5 mg 
and Hydrochlorothiazide, 50 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.1 g 
of hydrochlorothiazide with 50 ml of acetone, filter, evaporate 
the filtrate to dryness and dry the residue at 105° for 1 hour. 
On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum obtained 
with hydrochlorothiazide RS treated in the same manner or 
with the reference spectrum of hydrochlorothiazide. 

B. In the test for Methyl 3,5-diamino-6-chloropyrazine-2- 
carboxylate, the principal spot in the chromatogram obtained 
with the test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (b) . 

C. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the chromatogram obtained with reference solutions (a) and 
(b). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 85 volumes of ethyl acetate and 
15.0 volumes ofpropan-2-ol. 

Test solution. Shake vigorously a quantity of. he powdered, 
tablets containing the 50 mg of Hydrochlorothialiide with 10 
ml of acetone and filter. 

Reference solution. Dilute I v olume of test solution to 100 
volumes with acetone. 

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of warm air and examine under UV 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution. 
Disregard any spot remaining on the line of application. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14) as described 
under Assay, using the following the solutions. 

Test solution. Disperse one tablet in 2 ml of water with the aid 
of ultrasound for about 2 minutes. Add a mixture of 20 ml of 
methanol and 4 ml of 0.1 M hydrochloric acid and sonicate 
for further 10 minutes and dilute to suitable volume with water 
to obtain a solution containing 0.005 per cent w/v of amiloride. 

Methyl 3,5-diamino-6-chloropyrazine-2-carboxylate. 
Determine by thin-layer chromatography (2.4.17), using a silica 
gel precoated plate (silica gel GF254 plates are suitable) 

Mobile phase. A freshly prepared mixture of 90 volumes of 
1,4 dioxane and 12 volumes of 3M ammonia solution. 

Test solution (a). Shake vigorously a quantity of the powder 
containing 17.5 mg of amiloride hydrochloride with 10 ml of 
methanol and centrifuge. 

Test solution(b). Dilute 1 volume of test solution (a) to 
20 volumes with methanol. 

Reference solution (a). A solution containing 0.001 per cent 
w/v solution of methyl 3,5- diamino-6-chloropyrazine-2- 
carboxylate RS in methanol. 

Reference solution(b). A solution containing 0.010 per cent 
w/v solution of amiloride hydrochloride RS in methanol. 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in a current of warm air and examine the spot 
under 365nm. Any spot corresponding to methyl 3,5-diamino-
6-chloropyrazine-2-carboxylate in the chromatogram obtained 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of powder containing about 50 mg of Hydrochlorothiazide 
with a mixture of 20 ml of methanol and 4 ml of 0.1 M 
hydrochloric acid sonicate for 15 minutes and dilute to 100.0 
ml with water,.mix and filter. 

Reference solution (a). Dissolve a quantity of 50 mg of 
hydrochlorothiazide RS in a mixture of 20 ml of methanol and 

4 ml of 0. /M hvdrochloric acid and dilute to 100.0 ml with 

water. 

 Reference solution (b). Dissolve 50 mg of amiloride 

hydrochloride RS in sufficient methanol to produce 200.0 ml. 

Dilute 20.0 ml of the resulting solution add 4 ml of 
0.1 M hydrochloric acid and dilute to 100.0 ml with water. 

Reference solution (c). A solution contains 0.0010 per cent 

w/v of 4-amino-6-chlorobenzene-1,3-disulfonamide RS in 
reference solution (a). 

column 20 cm x 4.6 mm, end capped, 
Chromatographic 

_ astainless 
  s tseyeslt em c  

packed with octadecylsilane bonded to porous silica 
(10 pm), 

- mobile phase: A mixture of 76 volumes of /water, 20 
volumes of methanol and 4 volumes of phosphate buffer 
pH 3.0, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 286 nm, 
- injection volume: 20 p 1 . 

Inject the reference solution(c). The assay is not valid unless 
a peak due to 4-amino-6 7chlorobenzene-1,3- disulfonamide 
appears immediately before the principal peak in the 
chromatogram obtained with reference solution (c). Increase 
the sensitivity, if necessary, to obtain at least 10 per cent of 
full-scale deflection on the chart paper for this peak. The assay 
is also not valid unless the height of the trough separating 
the two peaks is less than 10 per cent of the height of the peak 
due to 4-amino-6-chlorobenzene-1,3-disulfonamide. The 
resolution between the two peaks may be improved by 
decreasing the methanol content of the mobile phase. 

Category. Haemostatic; antifibrinolytic. 

Dose. Orally and by slow intravenous infusion, initially 5 g 
followed by 1 to 1.25 g every hour until bleeding is under 
control; not more than 30 g per 24-hour period. 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid RS. 

B. Determine by thin-layer chromatography (2.4.7), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia 
solution. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml of water. 

Reference solution. A 0.25 per cent w/v solution of 
aminocaproic acid RS. 

Apply to the plate 2 I.11 of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/v solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

Tests 

1204 1205- 
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AMINOCAPROIC ACID INJECTION 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.2 g in about 100 ml of anhydrous glacial 
acetic acid with gentle heat to effect solution, cool. Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01312 g of 
C6H13NO2. 

Aminocaproic Acid Injection 
Aminocaproic Acid Injection is a sterile solution of 
Aminocaproic Acid in Water for Injections. 

Aminocaproic Acid Injection contains not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
aminocaproic acid, C6f113NO2. 

Usual strength. 400 mg per ml. 

Identification 

To a volume containing 0.4 g ofAminocaproic Acid add 2 ml 
of ether, stir, add 2 ml of methanol, stir again and allow to 
stand; the crystals after drying on a water-bath comply with 
the following tests. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid RS. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia 
solution. 

Test solution. Dissolv e 0.25 g of the substance under 
examination in water and dilute to I 00.0 ml of water. 

Reference solution. A 0.25 per cent w/v solution of 
aminocaproic acid RS. 

Apply to the plate 2 ill of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/v solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

Tests 

pH (2.4.24). 6.0 to 7.6. 

Bacterial endotoxins (2.2.3). Not more thari0.(15,EndCitimin_ 
Unit per mg of aminocaproic acid. 

IP 2018 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a volume containing 0.2 g of Aminocaproic Acid, 
add 10 ml of ethanol and evaporate to dryness on a water-
bath. Dissolve the residue in 100 ml of anhydrous glacial 
acetic acid by gentle heating, if necessary, cool. Titrate with 
0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01312 g of 
C61-113NO2. 

Aminocaproic Acid Tablets 
Aminocaproic Acid Tablets contain not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
aminocaproic acid, C6H13NO2. 

Usual strength. 500 mg. 

Identification 

Triturate 2 tablets with 10 ml of water and filter into 100 ml of 
acetone. Swirl the mixture and allow to stand for 15 minutes to 
complete crystallisation. Filter through a medium porosity, 
sintered-glass filter and wash the crystals with 25 ml of acetone. 
Apply vacuum to remove the solvent, dry at 105° for 30 minutes 
and cool. The residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid RS. 

B. Determine by thin-layer chromatography (2.4.7), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia 
solution. 

Test solution. Dissolve 0.25 g of the substance under 
examination in water and ilute to 100.0 ml of water. 

Reference solution. A 0.25 per cent w/v solution of 
aminocaproic acid RS. 

Apply to the plate 2 IA of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/v solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

e 	, 

Other tests. Comply with the tests stated under Tablets. 

IP 2018 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.2 g ofAminocaproic Acid with 100 ml 

of anhydrous glacial acetic acid, heat gently to effect 
solution, cool. Titrate with 0.1 M perchloric acid, using 

crystal violet solution as indicator. Carry out a blank titration. 

lml of 0.1 M perchloric acid is equivalent to 0.01312 g of 
C6H13NO2 . 

Aminophylline 
Theophylline and Ethylenediamine 

(C7H8N402)2,C2H8N2 	Mol. Wt. 420.4 (anhydrous) 

Aminophylline is a stable mixture or combination of 
theophylline and ethylenediamine. It may be anhydrous or 
may contain not more than two molecules of water of 
hydration. 

Aminophylline contains the equivalent of not less than 
84.0 per cent and not more than 87.4 per cent of theophylline, 
C4181\1402, and the equivalent of not less than 13.5 per cent 
and not more than 15.0 per cent of ethylenediamine, C2I -I8N2, 
both calculated on the anhydrous basis. 

Category. Bronchodilator. 

Dose. Orally, 100 to 300 mg; by slow intravenous injection, 
250 to 500 mg. 

Description. A white or slightly yellowish granules or powder; 
odour, slightly ammoniacal. On exposure to air it gradually 
loses ethylenediamine and absorbs carbon dioxide with 
liberation of free theophylline. Even in the absence of light, it 
is gradually decomposed on exposure to a humid environment, 
the degradation being faster at higher temperatures. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

Dissolve 1 g in 10 ml of water and add 2 ml of dilute 
hydrochloric acid dropwise, with shaking. Separate the 
precipitate by filtration and reserve the filtrate for test D. Wash 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with theophylline 
RS or with the reference spectrum of theophylline. 

B. To 10 mg of the residue obtained in test A add 1 ml of 
hydrochloric acid in a porcelain dish and 0.1 g of potassium 
chlorate and evaporate to dryness on a water-bath; invert the 
dish over a vessel containing a few drops of dilute ammonia 
solution; the residue acquires a purple colour. Add a few drops 
of dilute sodium hydroxide solution; the colour is discharged. 

C. Saturate in water a portion of the residue obtained in test A 
and add tannic acid solution; a precipitate soluble in excess 
of the reagent is produced. 

D. The filtrate complies with the following test. 

To the filtrate reserved above add 0.2 ml of benzoyl chloride, 
make alkaline with 2 M sodium hydroxide and shake vigorously. 
Filter, wash the precipitate with 10 ml of water, dissolve in 5 ml 
of hot ethanol (95 per cent) and add 5 ml of water. The 
precipitate, after washing with water and drying at 100° to 
105° melts at 248° to 252° (2.4.21). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel GF254. 

Mobile phase. A mixture of 40 volumes of 1-butanol, 30 
volumes of acetone, 30 volumes of chloroform and 10 volumes 
of strong ammonia solution. 

Test solution. Dissolve 0.2 g of the substance under 
examination in 2 ml of water with the aid of heat and dilute to 
10 ml with methanol. 

Reference solution. Dilute 1 volume of the test solution to 200 

volumes with methanol. 

Apply to the plate 10 µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.5 per cent (for anhydrous), 
determined on 2.0 g dissolved in 20 ml of pyridine. 3.0 to 8.0 
per cent (for hydrate), determined on 0.5 g. 

Assay. For theophylline - Determine by liquid 
chromatography (2.4.14). 

Solvent mixture. A mixture of 80 volumes of water and 20 
volumes of !methanol. 

under 
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Reference solution (a). A 0.008 per cent w/v solution of 
theophylline RS in the solvent mixture. 

Reference solution (b). A 0.008 per cent w/v solution of 
theobromine in reference solution (a). Dilute 20.0 ml of this 
solution to 25 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 200 ml ofmethanol and 960 mg 

of sodium 1 -pentanesulphonate, diluted to 1000 ml with 
water, adjusted to pH 2.9 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10µl. 

The relative retention time with respect to theophylline for 
theobromine is about 0.65. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to theobromine and 
theophylline is not less than 3.0, the tailing factor for 
theophylline is not more than 2.0 and the relative standard 
deviation for the replicate injections is not more than 2.0 per 
cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of the theophylline, C7H8N402. 

For ethylenediamine- Weigh 0.25 g and dissolve in 30 ml of 
water. Titrate with 0.1 M hydrochloric acid using methyl 
orange solution as indicator. 

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.003005 g of 
C2H8N2. 

Storage. Store protected from light and from atmospheric 
carbon dioxide. 

Usual strengths. 250 mg in 10 ml; 500 mg in 20 ml. 

Identification 

Dilute a volume containing about 0.5 g of aminophylline with 
water to about 25 ml and add 1 ml of dilute hydrochloric acid 
with constant stirring. Separate the precipitate by filtration 
and reserve the filtrate for test D. Wash the precipitate with a 
small portion of cold water, recrystallise from hot water and 
dry at 100° to 105°. The crystalline powder complies with the 
following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with theophylline 
RS or with the reference spectrum of theophylline. 

B. To 10 mg add 1 ml of hydrochloric acid in a porcelain dish 
and 0.1 g of potassium chlorate and evaporate to dryness on 
a water-bath; invert the dish over a vessel containing a few 
drops of dilute ammonia solution; the residue acquires a 
purple colour. Add a few drops of dilute sodium hydroxide 
solution; the colour is discharged. 

C. Saturate a portion in water and add tannic acid solution; a 
precipitate soluble in excess of the reagent is produced. 

D. The filtrate complies with the following test. 

Add 0.2 ml of benzoyl chloride, make alkaline with 2 M sodium 
hydroxide and shake vigorously. Filter, wash the precipitate 
with 10 ml of water, dissolve in 5 ml of hot ethanol (95 per 
cent) and add 5 ml of water. The precipitate, after washing 
with water and drying at 100° to 105° melts at 248° to 252° 
(2.4.21). 

Tests 

pH (2.4.24). 8.8 to 10.0. 

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg of aminophylline. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For theophylline - Determine by liquid 
chromatography (2.4.14). 

Solvent mixture. 80 volumes of water and 20 oltimc 
methanol. 

Test solution. Measure a volume containing 100 mg of 
theophylline to 100 ml with solvent mixture. Dilute 4.0 ml of 
this solution to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.008 per cent w/v solution of 
theophylline RS in the solvent mixture. 

Reference sottilion (b). A 0.008 per cent w/v solution of 
: -theobtornine*Keference solution (a). Dilute 20.0 ml of this 

thou tq ZS ml with the solvent mixture. 

- maastta°girnalePsh :tseyesltecmolumn 15 cm x 3.9 mm, packed with 
octylsilane bonded to porous silica (51.1m), 

- mobile phase: a mixture of 200 ml ofmethanol and 960 mg 
of sodium 1 -pentanesulfonate, diluted to 1000 ml with 
water, adjusted to pH 2.9 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm 
- injection volume: 10 IA. 

The relative retention time with respect to theophylline for 
theobromine is about 0.65. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to theobromine and 
theophylline is not less than 3.0, the tailing factor for 
theophylline is not more than 2.0 and the relative standard 
deviation for replicate injections is not mx.e than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of the theophylline, C,H8N1402. 

For ethylenediamine - To a volume containing 0.25 g of 
aminophylline, add sufficient water to produce 30 ml. Titrate 
with 0.1 M hydrochloric acid using methyl orange solution 
as indicator. 

1 ml of O./ Mhydrochloric acid is equivalent to 0.003005 g of 
C2H8N2. 

Storage. Store in single dose containers, from which carbon 
dioxide has been excluded. Do not allow contact with metals. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of anhydrous aminophylline in a suitable 
dose-volume; (2) the route of injection; (3) that the injection is 
not to be used if crystals have separated. 

Aminophylline Prolonged-release 
Tablets 

Alprazolam Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Aminophylline Prolonged-release Tablets contain 
Aminophylline or Aminophylline Hydrate. 

Aminophylline Prolonged-release Tablets contain not less 
than 81.4 per cent and not more than 90.0 per cent theophylline, 
C7H8N402  of the stated amount of aminophylline and not less 
than 13.5 per cent and not more than 15.0 per cent 
ethylenediamine, C 2 H 8N 2  of the statecl_amoun-t of 
aminophylline. 

Usual strengths. 225 mg; 350 mg. 

Identification 

Shake a quantity of the powdered tablets containing 0.5 g of 
Aminophylline with 20 ml of water, filter, add to the filtrate 
with constant stirring 1 ml of 2 Mhydrochloric acid, allow to 
stand for a few minutes and again filter. Reserve the filtrate for 
test C. Wash the residue with small quantities of cold water, 
recrystallise from hot water and dry at 105°. The residue 
complies with the following test. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with theophylline 
RS or with the reference spectrum of theophylline. 

B. Shake a quantity of the powdered tablets containing 0.25 g 
ofAminophylline with 5 ml of water and filter. To 2 ml of the 
filtrate add 2 ml of a 1.0 per cent w/v solution of copper (11) 
sulphate and shake; a purplish blue colour is produced. 

Tests 

Dissolution ( 2.5.2). Complies with the test stated under tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. For theophylline -Weigh and powder 20 tablets. 
Shake a quantity of the powder containing 80 mg of 
Aminophylline with a mixture of 20 ml of 0.1 M sodium 
hydroxide and 60 ml of water for 10 minutes and dilute to 
200 ml with water and filter. Dilute 5 ml of the filtrate to 250 ml 
with 0.01 M sodium hydroxide and measure the absorbance 
of this solution at the maximum at 275 nm (2.4.7). Calculate the 
content of C 7H8N402  taking 650 as the specific absorbance at 
the maximum at 275 nm. 

For ethylenediamine-Weigh and powder 20 tablets. Shake a 
quantity of the powder containing 0.3 g of Aminophylline 
with 20 ml of water, heat to 50° for 30 minutes and titrate with 
0.05 M sulphuric acid, using bromocresol green solution as 
indicator, until the colour changes from blue to green. 

1 ml of 0.05 Al sulphuric acid is equivalent to 0.003005 g of 
C2H8N2 . 

Storage. Store protected from light and moisture. 

Aminophylline Tablets 

Theophylline and Ethylenediamine Tablets 

Aminophylline Tablets contain theophylline, C7H81\1402, 
equivalent to not less than 80.6 per cent and not more than 
90.8 per cent of the stated amount of aminophylline, and 
ethylenediamine, C 2H8N2, equivalent to not less than 10.9 per 
pent agil.got,pure than 12.1 per cent of the stated amount of 

Usual strength. 100 mg. 

Aminophylline Injection 
Theophylline and Ethylenediamine Injection 

Aminophylline Injection is a sterile solution ofAminophylline 
in Water for Injections or is a sterile solution of Theophylline 
in a solution of Ethylenediamine Hydrate in Water for 
Injections free from carbon dioxide. Aminophylline Injection 
may contain an excess of ethylenediamine but no other 
substance may be added. 

Aminophylline Injection contains theophylline, C7110\1402, 
equivalent to not less than 73.25 per cent and not more than 
88.25 per cent of the stated amount of aminophylline, and not 
more than 0.295 g of ethylenediamine, each-g of 
anhydrous theophylline, C7H 8N402, deten-nitietliil the Assay 
for theophylline.  
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AMIODARONE HYDROCHLORIDE 

Identification 

Shake a quantity of the powdered tablets containing about 
0.5 g of aminophylline with 25 ml of water and filter. To the 
filtrate add 1 ml of dilute hydrochloric acid with constant 
stirring. Separate the precipitate by filtration and reserve the 
filtrate. Wash the precipitate with a small portion of cold water, 
recrystallise from hot water and dry at 100° to 105°. The 
crystalline powder complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with  theophylline 
RS or with the reference spectrum of theophylline. 

B. To 10 mg add 1 ml of hydrochloric acid in a porcelain dish 
and 0.1 g  ofpotassium chlorate and evaporate to dryness on 
a water-bath; invert the dish over a vessel containing a few 
drops of dilute ammonia solution; the residue acquires a 
purple colour. Add a few drops of  dilute sodium hydroxide 
solution; the colour is discharged. 

C. Saturate a portion in water and add tannic acid solution; a 
precipitate soluble in excess of the reagent is produced. 

The filtrate complies with the following test. 

Add 0.2 ml of henzoyl chloride,  make alkaline with 2 M sodium 
hydroxide and shake vigorously. Filter, wash the precipitate 
with 10 ml of water, dissolve in 5 ml of hot ethanol (95 per 
cent) and add 5 ml of water.  The precipitate, after washing 
with water and drying at 100° to 105° melts at 248° to 252° 
(2.4.21). 

Tests 

Dissolution  (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
water if necessary, at the maximum at about 269 nm (2.4.7). 
Calculate the content of C 71-18N402  in the medium from the 
absorbance obtained from a known concentration of 
theophylline RS in the same medium. 

D.Not less than 70 per cent of the stated amount of C7H8N402. 

Other tests.  Comply with the tests stated under Tablets. 

Assay.  For theophylline  - Weigh and powder 20 tablets. 
Weigh a quantity of the powdered tablets containing 0.5 g of 
aminophylline, transfer to a 200-nil volumetric flask with the 
aid of a mixture of 50 ml of water and 15 ml  ofdilute ammonia 
solution  and allow to stand for 30 minutes with frequent 
shaking, warming to about 50°, if necessary Qol add Water 
to volume and mix. Centrifuge the  mixture,  andpiOtte a volume 
of the clear supernatant liquid equivalent to/about 0.25 g of 

aminophylline into a flask, dilute with sufficient water to 
produce 40 ml and add 8 ml of dilute ammonia solution. Add 
20.0 ml of  0.1 M silver nitrate, mix and boil for 15 minutes. 
Cool to between 5° and 10° for 20 minutes, filter at a pressure 
not exceeding 2.75 kPa and wash the precipitate with three 
quantities, each of 10 ml, of water.  Acidify the combined filtrate 
and washings with nitric acid  and add an excess of 3 ml of the 
acid. Cool, add 2 ml offerric ammonium sulphate solution, 
and titrate with 0.1 M ammonium thiocyanate. 

1  ml of 0.1 M silver nitrate is equivalent to 0.01802 g of 
C7H8N402. 

For ethylenediamine - Weigh and powder 20 tablets. Weigh 
a quantity of the powder containing 0.3 g of aminophylline, 
shake with 20 ml of water,  heat at 50° for 30 minutes. Titrate 
with  0.1 M hydrochloric acid  using  methyl orange solution 
as indicator. 

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.003005 g of 
C2H8N2. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount anhydrous aminophylline. 

Amiodarone Hydrochloride 

HC 

	

C25112912NO3,FICI 
	

Mol. Wt. 681.8 

Amiodarone Hydrochloride is 2-butylbenzofuran-3-y1-4-(2- 
diethylaminoethoxy)-3,5-diiodophcnyl ketone hydrochloride. 

Amiodarone Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C 25 1-1 291 2NO3,HCI, 
calculated on the dried basis. 

Category. Antiarrhythmic. 

Dose. Initial dose, 200 mg three times daily for one week, 
reduced to 200 mg twice daily for a further week; usual 
maintenance dose, 200 mg daily. 

Description. A white or almost white, fine crystalline powder. 

Identification 

Ttik-may 1N-omitted if tests A and C are carried out. Test A 
---..m4-be.otntitea tests B and C are carried out  . 	.- 

A..1)etermine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with amiodarone 
hydrochloride RS or with the reference spectrum of 
amiodarone hydrochloride. 

B.In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
GYS5 (2.4.1). 

pH  (2.4.24). 3.2 to 3.8, determined in 5.0 per cent w/v solution, 
prepared by dissolving  in carbon dioxide-free water at  80° 
and cooling. 

Impurity H. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel F254. 

CAUTION-Prepare the solutions immediately before use 
and keep protected from bright light. 

Mobile phase. A mixture of 5 volumes of  anhydrous formic 
acid, 10 volumes of methanol  and 85 volumes of 
dichloromethane. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 5.0 ml'of the dichloromethane. 

Reference solution (a). Dissolve 10 mg of (2-chloroethyl) 
diethylamine hydrochloride (amiodarone hydrochloride 
impurity H) in 50.0 ml ofdichloromethane. Dilute 2.0 ml of this 
solution to 20.0 ml with dichloromethane. 

Reference solution (h). Mix 2.0 ml of the test solution and 
2.0 ml of reference solution (a). 

Apply to the plate 50 IA of test solution, reference solution (a) 
and 100 ill of reference solution (b). Allow the mobile phase to 
rise 15 cm. Dry the plate in air and spray the plate with 
potassium iodobismuthate solution  and then with dilute 
hydrogen peroxide solution,  examine immediately in day light. 
Any spot correspond to amiodarone hydrochloride impurity 
H in the chromatogram obtained with the test solution is not 
more than the principal spot in the chromatogram obtained 
with reference solution (a) (0.02 per cent). The test is not valid 
unless the chromatogram obtained with the reference solution 
(b) shows clearly visible spot of amiodarone impurity H. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture.Equal volumes of acetonitrye and wato: 
- 	- 

Test solution. Dissolve 0.125 g of the subsOnce under 
examination in 25.0 ml of the solvent mixture... 

Reference solution. A solution containing 0.02 per cent w/v 
each of amiodarone impurity A RS, amiodarone impurity B 
RS and amiodarone hydrochloride RS in methanol. Dilute 
1.0 ml of this solution to 20.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 30°, 
- mobile phase: a mixture of 30 volumes of buffer solution 

prepared by diluting 3.0 ml of glacial acetic acid with 
800 ml of water, adjusted to pH 4.9 with dilute ammonia 
and dilute to 1000 ml with water, 30 volumes of  methanol 
and 40 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 10 11.1. 

Name 	 Relative 
retention time 

Amiodarone impurity A' 
	

0.29 
Amiodarone impurity B2 
	

0.37 
Amiodarone 	 1.0 

'(2-butylbenzofuran-3-y1)(4-hydroxy-3,5-diiodophenyl) methanone, 

2  (2-butylbenzofuran-3-yI)(4-hydroxyphenyl)methanone  . 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amiodarone impurity A 
and amiodarone impurity B is not less than 3.5. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.2 per cent). The sum of areas of all the secondary peaks  is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution 
(0.5 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Iodides. Dissolve 1.5 g in 40 ml  ofwater  at 80° by shaking until 
completely dissolved. Cool and dilute to 50 ml with  water 
(Solution A). 

To 15 ml of solution A add 1 ml  of  0.1 M hydrochloric  acid 
and 1 ml of  0.05 Mpotassium iodate  and dilute to 20 ml with 
water. Allow to stand protected from light for 4 hours (Solution 
1). To 15 ml of solution A add 1 ml of 0.1 Mhydrochloric acid, 
1  ml of an 88.2 ppm solution ofpotassium iodide and 1 ml  of 
0.05 Mpotassium iodate  and dilute to 20 ml with  water. Allow 
to-stand imibtected from light for 4 hours (Solution 2). Measure 

•ttie a_15orbances of solutions (1) and (2) at the maximum at 
a6oUt 420 nm, using  as  the blank a mixture of 15 ml of solution 

• --- 	 - 	 • 	 " 	 -"•• 
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A and 1 ml of 0.1 M hydrochloric acid diluted to 20 ml with 
water (2.4.7). The absorbance of solution (1) is not greater 
than half the absorbance of solution (2) (150 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 100° at a pressure not exceeding 0.3 kPa 
for 4 hours. 

Assay. Dissolve 0.6 g in a mixture of 5.0 ml of 0.01 M 
hydrochloric acid and 75 ml of ethanol (95 per cent). Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0. 1 Msodium hydroxide is equivalent to 0.06818 g of 
C25H2912NO3, HCI. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Amiodarone Intravenous Infusion 
Amiodarone Intravenous Infusion is a sterile solution of 
Amiodarone Hydrochloride in Water for Injections. It is 
prepared immediately before use by diluting Amiodarone 
Sterile Concentrate with Glucose Intravenous Infusion in 
accordance with the manufacturer's instructions. 

Amiodarone Sterile Concentrate 

Amiodarone Sterile Concentrate is a sterile solution of 
Amiodarone Hydrochloride in Water for Injections. 

The concentrate complies with the requirements for 
Concentrates Jr Injections or Infusions stated under 
Parenteral Preparations and with the following 
requirements. 

Amiodarone Intravenous Infusion contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of amiodarone hydrochloride, C25 H 79 1 2NO3,HC1. 

Usual strength. Concentrate, 150 mg per 3 ml ; infusion, 450 mg 
per 250 inl; 360 mg per 200 ml; 150 mg per 100 ml. 

Identification 

A. Extract a volume of the concentrate containing 0.3 g of 
Amiodarone Hydrochloride with three 25-m1 quantities of 
dichloromethane. Dry the combined extracts over anhydrous 
sodium sulphate, filter and evaporate to dryness. To the 
residue, add 2 ml of 1 Msodium hydroxide and extract with 
25 ml of ether. Dry the extract over anhydfrOus- sodiion 
sulphate, filter and evaporate to dryness. Dry.. the residue 
obtained under reduced pressure over phosphorus pentoxide 

and dissolve in 2.5 ml of dichloromethane. Determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with amiodarone hydrochloride 
RS, treated in the same manner or with the reference spectrum 
of amiodarone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. The solution is not more intense 
than reference solution BYS4 or GYS4 (2.4.1). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254. 

Mobile phase. A mixture of 5 volumes of anhydrous formic 
acid, 10 volumes of methanol and 85 volumes of 
dichloromethane. 

Test solution. Dilute a volume of the concentrate containing 
50 mg of Amiodarone Hydrochloride to 20 ml with methanol. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with methanol. 

Reference solution (b). A 0.004 per cent w/v solution of 
2-butyl-3-(4-hydroxy-3,5-di-iodobenzoyl)henzofuran RS in 
methanol. 

Reference solution (c). A 0.1 per cent w/v solution of benzyl 
alcohol in methanol. 

Pre-wash the plate with the mobile phase and allow it to dry in 
air before use. 

Apply to the plate 10 p1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. In the chromatogram obtained with 
the test solution, any spot corresponding to 2-buty1-3-(4- 
hydroxy-3,5-di-iodobenzoyDbenzofuran is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (1.6 per cent). Any other secondary spot is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.5 per cent). Ignore any spot 
corresponding to benzyl alcohol. 

Iodides. (NOTE- Prepare test solutions (a) and (b) 
simultaneously and allow all of the solutions to stand 
protected from light for 4 hours and shake vigorously every 
hour). 

Solution A. To 1 g of polysorbate 80, add 0.2 g of benzyl 
alcohol and dilute to 10 ml with water. 

Test solution (a). Add 1 ml of 0.1 M hydrochloric acid to a 
vcilurde of the 'Concentrate containing 0.2 g of Amiodarone 
FlydrOchloricte, add 1 ml of 0. 05 M potassium iodate and dilute 
to 25.0 ml with water. 

Test solution (b). Add 1 ml of 0.1 M hydrochloric acid to a 
volume of the concentrate containing 0.2 g of Amiodarone 
Hydrochloride and dilute to 25 ml with water. 

Reference solution. Use the same volume of solution A in 
place of the concentrate under examination and add 1 ml of 
0.1 M hydrochloric acid, 1 ml of 0.05 M potassium iodate, 
1 ml of a 0.0131 per cent w/v solution of potassium iodide and 
dilute to 25 ml with water. 

Measure the absorbance of test solution (a) and the reference 
solution at 420 nm (2.4.7) using test solution (b) in the reference 
cell. The absorbance of the test solution is not more than the 
absorbance of reference solution (500 ppm). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the concentrate containing 
50 mg ofAmiodarone Hydrochloride to 50.0 ml with the mobile 
phase. Dilute 10.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of amiodarone 
hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 7.5 cm x 3.9 mm, packed with 

silica chemically-bonded nitrile groups (4 gm) (Such as 
Nova-Pak CN HP), 

- mobile phase: a mixture of 45 volumes of 0. 01 Msodium 
perchlorate and 55 volumes of acetonitrile, adjusted 
to pH 3.0 with 2 M orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 244 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C25H2912NO3,HC1 in the Infusion. 

Storage. Store protected from light. 

Labelling. The label states (1)Amiodarone Sterile Concentrate; 
(2) that the solution must be diluted with Glucose Intravenous 
Infusion. 

Amiodarone Tablets 

Amiodarone Hydrochloride Tablets 

Amiodarone Tablets contain not less than 95:0-Ver tent And , 
not more than 105.0 per cent of the st 
amiodarone hydrochloride, C25H2912NO3,FICI 

Usual strengths. 100 mg; 200 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing about 
0.3 g of Amiodarone Hydrochloride with 25 ml of 
dichloromethane, filter and evaporate the filtrate to dryness. 
To the residue, add 2 ml of 1 M sodium hydroxide and extract 
with 25 ml of ether. Dry the extract over anhydrous sodium 
sulphate, filter and evaporate to dryness. Dry the residue 
obtained under reduced pressure over phosphorus pentoxide 
and dissolve in 2.5 ml of dichloromethane.  The solution 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amiodarone 
hydrochloride RS, treated in the same manner. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of acetonitrile  and water. 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg ofAmiodarone Hydrochloride with 50.0 ml 
of methanol, filter. Dilute 5.0 ml of this solution to 10.0 ml with 
the solvent mixture. 

Reference solution. A solution containing 0.02 per cent w/v 
each of amiodarone impurity A RS ((2-butylbenzofuran-3- 
y1)(4-hydroxy-3,5-diiodophenyl)methanone RS), 
amiodarone impurity B RS ((2-butylbenzoluran-3-y1)(4- 
hydroxyphenyOmethanone RS) and  amiodarone 
hydrochloride RS in methanol. Dilute 1.0 ml of this solution 
to 200.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Inertsil ODS-2), 

- column temperature: 30°, 
- mobile phase: a mixture of 30 volumes of methanol,  40 

volumes of acetonitrile and 30 volumes of a solution 
prepared by adding 3 ml of glacial acetic acid to 
800 ml of water, adjusted to pH 4.9 with  dilute ammonia 
and dilute to 1000 ml with  water 

- flow rate: I ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

The,--dative retention time with reference to amiodarone for 
amiodarone impurity A is about 0.29, for amiodarone impurity 
B ilabout 0.37. 

1212- 
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Apply. to the -plate 10 i.11 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air, spray with ninhvdrin 

Calculate the content of C25H2912NO3,HC1 in 

a 
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Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amiodarone impurity A 
and amiodarone impurity B is not less than 3.5. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to amiodarone impurity A is not 
more than the 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The sum of 
areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent). Ignore any peak with 
an area less than 0.25 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powdered tablets containing 0.1g of 
Amiodarone Hydrochloride in 70 ml of methanol with the aid 
of ultrasound for 15 minutes, cool and dilute to 100.0 ml with 
methanol and filter. Dilute 10.0 ml of the filtrate to 100.0 ml 
with the mobile phase. 

Reference solution. Dissolve 0.1g of amiodarone 
hydrochloride RS in 70 ml of methanol, cool and dilute to 
100.0 ml with methanol. Dilute 10.0 ml of the resulting solution 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 7.5 cm x 3.9 mm, packed with 

very finely divided silica gel consisting of porous 
spherical particles with chemically bonded nitrile group 
(4 um), (such as Nova-Pack CNHP), 

- mobile phase: a mixture of 45 volumes of 0.01 Msodium 
perchlorate and 55 volumes of acetonitrile, adjusted 
to pH 3.0 with 2 M orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 244 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Amisulpride 

`CH, 

C17H27N304S 	 Mol. Wt. 369.5 

Amisulpride is 4-amino-N-[(1-ethy1-2-pyrrolidinyl)methv11- 
5-(ethylsulphony1)-2-methoxybenzamide. 

Amisulpride contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 17H27N304S, calculated on the dried 
basis. 

Category.Antipsychotic. 

Dose. 80 to 160 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amisulpride 
RS or with the reference spectrum of amisulpride. 

Tests 

Appearance of solution. Dissolve 1.0 g in 3 ml of a mixture of 
1 volume of acetic acid and 4 volumes of water and dilute to 
20 ml with water. The solution is not more opalescent than 
0S2 (2.4.1) and not more intensely coloured than reference 
solution YS6 (2.4.1). 

Optical rotation (2.4.22). -0.10° to +0.10°, determined in a 
10.0 per cent w/v solution in dimethylformamide. 

Impurity A. Determined by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. The upper layer obtained after shaking a mixture 
of 10 volumes of 50 per cent v/v solution of ammonia, 
25 volumes of ethanol and 65 volumes of di-isopropyl ether. 

Test solution. Dissolve 0.2 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution (a). A 0.002 per cent w/v solution of 
amisulpiride impurity A RS (([(2RS)-1-ethylpyrrolidin-2- 
ylimethanamine)RS) in methanol. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
10.:0 mi-with reference solution (a). 

solution and heat at 100° for 15 minutes. Any spot 
corresponding to amisulpride impurity A is not more intense 
than the spot in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 2 
clearly separated spots. 

Related substances. Determine by liquid chromatography 
(2.4iv.el

n4); Solvent mixture. 30 volumes of mobile phase A and 70 volumes 
pf mobile phase B. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 30 ml of methanol and dilute to 100.0 ml with 

Reference

mob ilephaseB. 

solution  (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 25.0 ml with the solvent mixture. 

Reference solution (b).  Dissolve 5 mg ofamisulpride impurity 
B RS (4-amino-N-11(2RS)-1-ethylpyrrolidin-2-ylimethy1]-5- 
(ethylsulfony1)-2-hydroxybenzamide RS) in 5.0 ml of the test 
solution and dilute to 50.0 ml with the solvent mixture. Dilute 
1.0 ml of this solution to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 um), 
- mobile phase: A. methanol, 

B. a 0.07 per cent w/v solution ofsodium 
octanesulphonate in 0.25 per cent v/v of sulphuric acid, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 30 70 
18 36 
35 52 48 
45 52 48 
46 30 70 
56 30 70 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amisulpride and 
amisulpride impurity B is not less than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of the toff- of all the 
secondary peaks is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). Ignore any peak with :an area less 

.,--" 

than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.02 per 
cent). 

Chlorides (2.3.12). Shake 1.25 g with 30 ml of water for 
10 minutes and filter. The filtrate complies with the limit test of 
chlorides (200 ppm). 

Heavy metals (2.3.13). Dissolve 4.0 g by gently heating in 5 ml 
of dilute acetic acid. Allow to cool and dilute to 20 ml with 
water  12 ml of the resulting solution complies with the limit 
for heavy metals Method D (10 ppm), using 10.0 ml of lead 
standard solution (2 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.3 g and dissolve with shaking in a mixture of 
5  ml of acetic anhydride and 50 ml of anhydrous acetic acid. 
Titrate with 0.1 Mperchloric acid determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03695 g of 
C  I  7H27N304S• 

Amisulpride Tablets 
Amisulpride Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amisulpride, C 1 7H, 7N304S. 

Usual strengths. 50 mg; 100 mg; 200 mg; 300 mg; 400 mg. 

Identification 
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 
Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0. I M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C 17 1--1 27N 304S in 
the medium from the absorbance obtained from a solution of 
known concentration of amisulpride RS, prepared by 
dissolving in minimum quantity of methanol  and diluted with 
the dissolution medium to get similar concentration of the 
test solution. 

' D. Nbt less- -than 70 per cent of the stated amount of 
C i7 H 27N304S. 

Related substances. Determine by liquid chromatography 
(2.4.14): .  • 



Solvent mixture. 30 volumes of water and 70 volumes of 
methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 1 g of Amisulpride with 40 ml of water. 
Add about 125 ml of methanol and sonicate for 30 minutes 
with intermittent shaking and dilute to 250.0 ml with the solvent 
mixture and allow to settle for 10 minutes. Dilute the solution 
with the solvent mixture to obtain a concentration of 0.1 per 
cent w/v of amisulpride, filter. 

Reference solution. A 0.001 per cent wiv solution of 

amisulpride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: A. 0.07 per cent w/v solution of 1-octane 

sulphonic acid sodium in 0.25 per cent v/v of sulphuric 
acid, 

B. methanol, 
- a gradient programme using the condition given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile Phase A 
(per cent w/v) 

Mobile Phase B 
(per cent v /v) 

0 70 30 
18 64 36 
35 48 52 
45 48 52 
46 70 30 
56 70 30 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Other tests. Comply with the tests stated under Tablets. 

ith the solvent mixture and allow to settle for 10 minutes. 
Dilute with the solvent mixture to obtain a solution having a 
known concentration similar to reference solution. 

Reference solution. A 0.01 per cent w/v solution of amisulpride 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 90 volumes of buffer 

solution containing 0.07 per cent w/v solution of 
1-octane sulphonic acid sodium in 0.25 per cent v/v of 
diluted sulphuric acid and 10 volumes of methanol, 

B. a mixture of 10 volumes of buffer 
solution and 90 volumes of methanol, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 10µl. 

Time 
(in min.) 

Mobile Phase A 
(per cent w/v) 

Mobile Phase B 
(per cent v/v) 

0 70 30 
6 70 30 
10 55 45 
15 70 30 
20 70 30 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I 7H27N 304S in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Amitriptyline Hydrochloride 

Amitriptyline Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C 20H23N, HCI, 
calculated on the dried basis. 

Category. Antidepressant. 

Dose. 50 to 75 mg daily, in divided doses; maintenance dose, 
50 to 100 mg daily, in divided doses. 

Description. Colourless crystals or a white or almost white 
powder; almost odourless. 

Identification 

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and C may be omitted if tests A and D are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amitriptyline 
hydrochloride RS or with the refer trce spectrum of 
amitriptyline hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0012 per cent w/v solution in methanol shows an absorption 
maximum only at about 239 nm; absorbance at about 239 nm, 
about 0.55. 

C. To about 50 mg dissolved in 3 ml of water add 1 drop of a 
2.5 per cent w/v solution of quinhydrone in methanol; no red 
colour is produced within 15 minutes (distinction from 
nortriptyline). 

D. It gives the reactions'of chlorides (2.3.1). 

Tests 

- mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a 0.52 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted to pH 7.0 
with orthophosphoric acid, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 101.11. 

The relative retention time with reference to amitriptyline for 
amitriptyline impurity B is about 0.9 and for amitriptyline 
impurity A is about 2.2. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to amitriptyline impurity B 
and the principal peak is not less than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to amitriptyline impurity A is not more than 
0.5 times the area of the corresponding peak in the 

chromatogram obtained with reference solution (b) (0.05 per 
cent). The area of the peak due to amitriptyline impurity B is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml of the 
mobile phase. Dilute 10.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.02 per cent w/v solution of 
amitriptyline hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm), 
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Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 30 volumes of water and 70 volumes of 
methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity C2012,1N11C1 	 Mol. Wt. 313.9 
of powder containing 1000 mg of Amisulpridg-Ctit461 04; 	,- - 
water Add about 125 ml of methanol and ISonicate---for • Amitriptyline Hydrochloride is 3-(10,11-dihydro-5H-dibenzo 
30 minutes with intermittent shaking and diluie to 250.0 ml [a,a3cyclohept-5-ylidene)propyldimethylamine hydrochloride. 

`• 

N 
CH:3 

 , HCI 

61-1 3  

- column temperature: 40°, 

• 

Appearance of solution. Dissolve 1.25 g in sufficient water to 
produce 25 ml. The solution is clear (2.4.1) and not more 
intensely coloured than reference solution BS8 (2.4.1). 

pH (2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml of the 
mobile phase. 

Reference solution (a). Dissolve 5.0 mg each of amitriptyline 
impurity A RS (dibenzosuberone RS) and amitriptyline 
impurity B RS (cyclobenzaprine hydrochloride RS) in 5.0 ml 
of the test solution and dilute to 100.0 ml with the mobile 
phase. 

 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm. packed with 

endcapped polar- embedded octade ''''".:?ftikleilltase: a mixture of 30 volumes of buffer solution 
to amorphous organosilica polymer (5 it -9 j, 	 _Trivpared--.  by dissolving 1.42 g of dibasic sodium 

- column temperature: 45°, 

"k-E: 	phosphate in 1000 ml of water, adjusted to pH 7.7 with 

- : 



AMITRIPTYLINE TABLETS AMLODIPINE BESYLATE IP 2018 IP 2018 

dilute orthophosphoric acid and 70 volumes of 
methanol. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 20 IA 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for the replicate injection is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C2 01-123N,HCI. 

Storage. Store protected from light. 

Amitriptyline Tablets 

Amitriptyline HydrochlorideTablets 

Amitriptyline Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amitriptyline hydrochloride, C2 01-123N, HC1. The tablets are 
coated. 

Usual strengths. 10 mg; 25 mg; 50 mg. 

Identification 

A. Disperse a quantity of the powdered tablets containing 
5 mg ofAmitriptyline Hydrochloride with 20 ml of methanol 
and filter. To 1 ml of the filtrate, add 1 ml of a 2.5 per cent w/v 
solution of sodium bicarbonate, 1 ml of a 2 per cent w/v 
solution of  sodium pet-iodate  and 1 ml of a 0.3 per cent w/v 
solution of potassium permanganate, allow to stand for 
15 minutes, acidify with  dilute sulphuric acid and extract with 
10.0 ml of2,2,4-trimethylpentane. When examined in the range 
230 nm to 360 nm (2.4.7), the resulting solution shows an 
absorption maximum only at about 265 nm. 

B. Triturate a quantity of the powdered tablets containing 
0.1 g ofAmitriptyline Hydrochloride with 10 ml of chloroform, 
filter and evaporate the filtrate to a low volume. Add  ether 
until a turbidity is produced and allow to stand. To about 
50 mg of the precipitate dissolved in 3 ml of water add 1 drop 
of a 2.5 per cent w/v solution of quinhydrone in methanol; no 
red colour is produced within 15 minutes (distinction from 
nortriptyline). 

C. The precipitate obtained in test B gives reaction (A) of 
chlorides (2.3.1). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), protected from light, coating the platemithsllicagelq. 

Mobile phase. A mixture of 85 volumes of Oclohearie. 
15 volumes of ethyl acetate and 3 volumes Ofdiethy/amine. 

Test solution. Extract a quantity of the powdered tablets 
containing 20 mg ofAmitriptyline Hydrochloride with 5 ml of 
a mixture of 9 volumes of ethanol (95 per cent) and 1 volume 
of 2 M hydrochloric acid  centrifuge and use the supernatant 
liquid, evaporated to dryness and dissolve in 10 ml of 
chloroform. 

Reference solution (a). A 0.001 per cent •/v solution of 
dibenzosuberone RS in chloroform. 

Reference solution (b). A 0.004 per cent w/v solution of 
cyclobenzaprine hydrochloride RS in chloroform. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 14 cm in an unlined tank. Dry the plate in air until 
the odour of the solvent is no longer detectable, spray with a 
freshly prepared mixture of 4 volumes of formaldehyde 
solution and 96 volumes of sulphuric acid,  heat at 105° for 10 
minutes and examine under ultraviolet light at 365 nm. Any 
spots in the chromatogram obtained with the test solution 
corresponding to dibenzosuberone and cyclobenzaprine 
hydrochloride are not more intense than the spots in the 
chromatograms obtained with reference solutions (a) and (b) 
respectively and any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b). 

Uniformity of content  (For tablets containing 10 mg or less)-
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution.  Powder one tablet, shake with 2.5 ml of O./ M 
hydrochloric acid  until completely disintegrated, add 5 ml of 
methanol, shake for 30 minutes, dilute the suspension to 
10 ml with methanol, centrifuge and use the clear supernatant 
liquid. 

Reference solution. Dissolve 25.0 mg of amitriptyline 
hydrochloride RS in 10 ml of  methanol and dilute to 25.0 ml 
with methanol (50 per cent). 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (101.tm), 
mobile phase: 0.03 M sodium hexanesulphonate in a 
mixture of equal volumes of acetonitrile and water, 
adjusted to pH 4.5 with  glacial acetic acid, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 239 nm, 

- injection volume: 201.11. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H23N,HC1 in the tablet. 

Dissolution (2.5.2). 

Apparatus No. 2. 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 239 nm 
(2.4.7). Calculate the content of C 201-123N, HC1 in the medium 
from the absorbance obtained from a solution of known 
concentration of amitriptyline hydrochloride RS in the same 

medium. 

D. Not less than 75 per cent of the stated amount of 

C20H23N,HC1. 

Other tests. Comply  with the tests stated under Tablets. 

Assay. Determine by liquid chromatography  (2.4.14). 

Test solution.  When  tablets are film-coated, shake 20 tablets 
with  50 ml of 0.1 M hydrochloric acid  until completely 
disintegrated, add 100 ml of methanol, shake 30 minutes, 
dilute the suspension to 200.0 ml with  methanol,  centrifuge 
and dilute a volume of the supernatant liquid equivalent to 
25 mg ofAmitriptyline Hydrochloride to 100.0 ml with  methanol 
(50 per cent). 

When tablets are sugar-coated, weigh and powder 20 tablets. 
Weigh a quantity of the powder containing 50 mg of 
Amitriptyline Hydrochloride, shake with 50 ml of 
0.1 M hydrochloric acid  for 30 minutes, add 100 ml of 
methanol, shake for 30 minutes, dilute the mixture to 200.0 ml 
with water, centrifuge and. use the supernatant liquid. 

Reference solution. Dissolve 50 mg of amitriptyline 
hydrochloride RS in 10 ml of  methanol and dilute to 200.0 ml 
with methanol (50 per cent). 

Use the procedure chromatographic system as described in 
Uniformity of content. 

Calculate the content of C 20H 

Amlodipine Besylate 

Amlodipine Besilate 

NH2 	SO3 H 

0 CH3 

C26H31C 1N208S 

Amlodipine Besylate is 3-ethyl 5-methyl (416)- 

2-[(2-aminoethoxy)methy1]-4-(2-chlorophenyl)-6-methyl-
1,4-dihydropyridine-3,5-dicarboxylate benzene sulphonate. 

Amlodipine Besylate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C26H31CIN208S, calculated on 
the anhydrous basis. 

Category. Antihypertensive; antianginal. 

Dose. 5 to 10 mg once daily. 

Description. A white or almost white powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with  amlodipine 
besylate RS or with the reference spectrum of amlodipine 
besylate. 

B. In test A for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

C. When examined in the range 300 nm to 400 nm (2.4.7), a 
0.005 per cent w/v solution in a 1 per cent v/v solution of 
0.1 M hydrochloric acid in methanol shows an absorption 
maximum at about 360 nm. The specific absorbance at the 
maximum is 113 to 121. 

Tests 

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in a 
1.0 per cent w/v solution in methanol. 

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with  silica gel 
GF254. 

Mobile phase.  The upper layer of a mixture of 25 volumes of 
glacial acetic acid, 25 volumes of  water and 50 volumes of 
methyl isobutyl ketone. 

Test solution (a). Dissolve 0.14 g of the substance under 
examination in 2 ml of methanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol. 

Reference solution (a). Dissolve 70 mg of amlodipine besylate 
RS in 1 ml of methanol. 

Reference solution (b).  Dilute 0 
to 5.0 ml with /methanol. 

- 	- 	•- _ 	•• , 
Aeference solution (c). Dilute 3. 

methanol. 

23N,HC1 in the tablets. 

.5 ml of reference solution (a) 

0 ml of reference solution (b) 

;N'-\÷/ 4* N 
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Reference solution (d). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with methanol. 

Apply to the plate 10 µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 80° for 15 minutes and 
examine under ultraviolet light at 254 nm and 365 nm. The 
chromatogram obtained with reference solution (a) shows two 
clearly separated minor spots with Rf values of about 0.18 and 
0.22. In the chromatogram obtained with test solution (a) any 
spot, other than the spots obtained with reference solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.3 per cent) and at most 
2 spots are more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.1 per cent). 

B. Determine by liquid chromatography (2.4.14). 

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the mobile phase. 

Reference solution (a). A solution containing 0.005 per cent 
w/v of amlodipine besylate RS in the mobile phase. 

Reference solution (b). Dilute 3.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (c). Dissolve 5 mg of the substance under 
examination in 5 ml of strong hydrogen peroxide solution. 
Heat at 70° for 45 minutes. 

Chromatographic system 
a stainless steel column 15 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 iim), 
mobile phase: a mixture of 15 volumes of acetonitrile, 
35 volumes of methanol and 50 volumes of a solution 
prepared by dissolving 7.0 ml of triethylamine in 
1000 ml of water and adjusting the pH to 3.0 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 237 nm, 

injection volume: 104 

The relative retention time between amlodipine and amlodipine 
impurity D (3-ethyl 5-methyl 2-[(2-aminoethoxy)methy1]- 
4-(2-chlorophenyl)-6-methylpyridine-3,5-dicarboxylate) is 
about 0.5. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to amlodipine 
and amlodipine impurity D is not less than 4.5. 

Inject reference solutions (b), (c) and test solution -(a). Run 
the chromatogram 3 times the retention time oflhe principal 
peak in the chromatogram obatined with tes 	on (a), the 

Ale4C4- 

4„.  

area of any peak due to amlodipine impurity D multiplied by 2 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). Ignore any peak due to benzene sulphonate (relative 
retention about 0.2) and any peak with an area 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.03 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 3.0 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances. 

Inject reference solution (a) and test solution (b). 

Calculate the content of C26H3 C1N208S. 

Storage. Store protected from moisture. 

Amlodipine Tablets 

Amlodipine BesylateTablets; Amlodipine Besilate Tablets 

Amlodipine Tablets contain Amlodipine Besilate. 

Amlodipine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amlodipine, C20H25C1N205 . 

Usual strengths. 5 mg: 10 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium if necessary, at the maximum at about 
239 nm (2.4.7). Calculate the content of C20H25C1N 205  in the 
medium from the absorbance obtained from a solution of known 
conccntration,of amlodipine besilate RS in the same medium. 

D. Not:- essthan 75 per cent of the stated amount of 
(2025C1.14205  

- 	-  

Uniformity of content. Complies with the test stated under 
Tablets. etee n n  

liquid chromatography (2.4.14) as described 
d  

enle by liquid 
substances using the following solutions. 

unrR  D  

Test solution. Powder one tablet and dissolve in 50 ml of the 
mobile phase, dilute with sufficient mobile phase get a solution 
containing 0.002 per cent w/v of amlodipine, shake for 10 
minutes and filter through a glass-fibre filter paper. 

Reference solution. A solution of amlodipine besilate RS in 
mobile phase equivalent to 0.002 per cent w/v of amlodipine. 

Calculate the content of C20H25C1N2O5  in the tablet. 

Related substances. Determine by liquid chromatography 

(2.4Te s Ition (a). Weigh and powder 20 tablets. Weigh a 
quantity of the powder containing 50 mg amlodffine, dissolve 
in the mobile phase, dilute to 50.0 ml with the mobile phase 
and centrifuge. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the mobile phase. 

Reference solution (a). A solution of amlodipine besilate RS 
containing 0.005 per cent w/v of amlodipine in the mobile 
phase. 

Reference solution (b). Dilute 5.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (c). Dissolve 5 mg of amlodipine besilate 
RS in 5 ml of strong hydrogen peroxide solution. Heat at 70° 
for 45 minutes and centrifuge. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of methanol and 50 volumes of a solution 
prepared by dissolving 7.0 ml of triethylamine in 1000 
ml of water, adjusted to pH 3.0 with phosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 10µl. 

The relative retention time between amlodipine and amlodipine 
impurity D (3-ethyl 5-methyl 2-[(2-aminoethoxy) methyl]- 
4-(2-chloropheny1)-6-methylpyridine-3,5-dicarboxylate) is 
about 0.5. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to amlodipine 
and impurity D is at least 4.5. 

Inject test solution (a) and reference solutions (17),,Cotninue_ 
the chromatography for 3 times the retention tinie -Of 

The area of any peak corresponding to amlodipine impurity D 
multiplied by 2 is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). The sum of the areas of all the other secondary 
peaks is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent) Ignore any peak due to benzene sulphonate 
(relative retention about 0.2) and any peak with an area 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject reference solution (a) and test solution (b). 

Calculate the content of C20H2 5CIN205  in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine. 

Amlodipine and Benazepril 
Hydrochloride Capsules 

Amlodipine Besylate and Benazepril Hydrochloride 
Capsules 

Amlodipine Besylate and Benazepril Hydrochloride Capsules 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of amlodipine, C 20H25N205C1 and 
benazepril hydrochloride, C 24H28N205,HC1. 

Usual strengths. Amlodipine, 2.5 mg and Benazepril 
Hydrochloride, 10 mg; Amlodipine, 5 mg and Benazepril 
Hydrochloride, 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peaks in 
the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus. No 2, 
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume  of  the medium and filter. 

Deterinine by liquid chromatography (2.4.14). 

• 	 e. 
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Test solution. Use the filtrate and dilute if necessary, with the 
dissolution medium. 

Reference solution (a). A 0.0385 per cent w/v solution of 
amlodipine besylate RS in the dissolution medium. 

Reference solution (b). A 0.0225 per cent w/v solution of 
benazepril hydrochloride RS in the dissolution medium. 

Reference solution (c). Dilute reference solution (a) and 
reference solution (b) in the dissolution medium to obtain a 
solution having similar concentration to that of the test 
solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of methanol and 50 volumes of a buffer 
solution prepared by dissolving 2.72 g of potassium 
dihydrogen phosphate in 1000 ml of water, add 2 ml of 
triethylamine mix and adjusted to pH 3.0 with 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 237 nm, 
- injection volume: 50 gl. 

Inject reference solution (c). The test is not valid unless the 
tailing factor due to amlodipine and benazepril is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 20H25N205Cland C24H28N205 ,HC1. 

D. Not less than 80.0 per cent of the stated amounts of 
C 2,,H25N205C1 and C24H28N205 ,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solution A. A solution prepared by diluting 7.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and add 1.2 g of tetrabutyl ammonium 
hydrogen sulphate, Filter through a 0.45 gm nylon filter. 

Solution B. A solution prepared by diluting 7.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid. Filter through a 0.45 gm nylon filter. 

Solvent mixture. A mixture of 20 volumes of acetonitrile, 
30 volumes of methanol and 50 volumes of solution B. 

Test solution. Weigh a quantity of the mixed contents of 
20 capsules containing 25 mg of amlodipine and disperse in 
70 ml of solvent mixture mix with the aid otylttasord for 
30 minutes, dilute to 100.0 ml with solvent mixture ana-filter' 
through a 0.45 gm filter. 

Reference solution (a). A solution containing 0.036 per cent 
w/v each of amlodipine besylate RS, amlodipine impurity A 
RS and 0.1 per cent w/v each of benazepril hydrochloride RS, 
benazepril impurity C RS in the solvent mixture. 

Reference solution (b). A solution containing 0.0001 per cent 
w/v each of amlodipine besylate RS, amlodipine impurity A 
RS and 0.0003 per cent w/v each of benazepril hydrochloride 
RS, benazepril impurity C RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: A. a mixture of 80 volumes of solution A 

and 20 volumes of acetonitrile, 
B. a mixture of 80 volumes of methanol 

and 20 volumes of solution A. 
- a gradient programme using the conditions given below, 

flow rate: 1.2 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 40 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

100 30 70 

101 85 15 

110 85 15 

Name Relative 
retention time 

Benazepril impurity C' 0.23 

Amlodipine impurity A2  0.44 

Amlodipine 1.0 

Benazepril 1.2 

I  I 3-[ 1 -carboxy-3-phenyl-( 1S)-propyl]amino-2,3,4,5-tetrahydro-2- 
oxo-1 H- 1 -(3S)-benzazepinel -1-acetic acid, 

2 3-ethyl 5-methyl[2-(2-aminoethoxymethyl)-4-(2-chloropheny1)-6- 

methyl-3,5-pyridinedicarboxylate]. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amlodipine and benazepril 
is not less than 2.0 and the tailing factor is not more than 2.0 
for both amlodipine and benazepril peaks. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area any 
peak corresponding to benazepril impurity C is not more than 
10 times the area of the principal peak in the chromatogram 

"edStifeference solution (b) (3.0 per cent) and the area 
pea corresponding to amlodipine impurity A is not 

more =than 2.5 times the area of the principal peak in the 

chromatogram obtained with reference solution (b) (1.0 per 
cent). The area of any other secondary peak is not more than 
05 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent) and the sum 
of areas of all the secondary peaks is not more than 12.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (5.0 per cent). Ignore any peak with 
relative retention times of 0.09 and 0.10. 

Other tests. Complies with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Use Solution (B) and solvent mixture as described under 
Related substances. 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 12.5 mg of amlodipine and transfer to a 
100-ml volumetric flask, add 70 ml of solirent mixture and keep 
on rotary shaker for about 45 minutes and further mix sonicate 
with the aid of ultrasound for 30 minutes with occasional 
shaking and dilute to volume with solvent mixture, mix and 
filter, rejecting the first few ml of filtrate. 

Reference solution. A 0.018 per cent w/v solution of 
amlodipine besylate RS and 0.05 per cent w/v solution of 
benazepril hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed packed 

with octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture of 10 volumes of acetonitrile, 

30 volumes of methanol and 70 volumes of a buffer 
solution prepared by diluting 7.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with ortho-
phosphoric acid and add 1.2 g of tetrabutyl ammonium 
hydrogen sulphate, Filter through a 0.45 gm nylon filter. 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H25N205C1 and C24H 28N,05 ,HC1 
in the capsules. 

Storage. Store protected from light, moisture, at a temperature 
not exceeding 30°. 

Labelling. The label states the strengih..in terms , •  of 

hydrochloride. 
amount of amlodipine and--benazepril  - 

S-Amlodipine Besylate 

S-Amlodipine Besilate 

CI 
0 

1-1 ‘ M 	 ,-,"H3  
H CN H2  

C26H3ICIN208S, 2'/2 H20 Mol. Wt. 612.1 

S-Amlodipine Besylate is (S)-2-[(2-aminoethoxy)methy1]- 
4-(2-chlorophenyl)-1,4-dihydro-6-methyl-3,5-pyridine-
dicarboxylic acid 3-ethyl 5-methyl ester hemipentahydrate. 

S-Amlodipine Besylate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 201-125CIN205 ,C6H603 S, 
calculated on the anhydrous basis. 

Category. Antihypertensive, antianginal. 

Dose. 2.5 mg once daily. 

Description. A white to pale yellow powder. 

Identification Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with S-amlodipine 
besylate RS or with the reference spectrum of S-amlodipine 
besylate. 

Tests 

Specific optical rotation (2.4.22). -24.0° to -30.0°, determined 
in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml of the 
mobile phase. Dilute 5.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.001 per cent w/v solution of 
S-amlodipine besylate RS in the mobile phase. Dilute 1.0 ml of 
this solution to 100.0 ml with the mobile phase. 

Use the chromatographic system as described under Assay. 

The.--Felative retention time with respect to amlodipine  for 

amlodipine impurity D (3-ethyl 5-methyl 2-[(2-amino-
ethoxy)methy1]-4-(2-chlorophenyl)-6-methylpyridine- 

SO 3 H 

H2O 2 -   
2 

7 
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3,5-dicarboxylate) is about 0.5 and for benzene sulphonic acid 
is about 0.14. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to amlodipine impurity D multiplied by 2 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak corresponding to benzene sulphonic 
acid. 

Heavy metals (2.3.13). 1.0 g complies \\ ith  the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 8.0 per cent. determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. Further dilute 5.0 ml of this solution to 50.0 ml 
with the mobile phase. 

Reference solution. A 0.001 per cent w/v solution of 

S-amlodipine besylate RS in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 .tm) (Such 
as Thermoquest), 
mobile phase: a mixture of 50 volumes of buffer solution 
pH 3.0 prepared by diluting 7 ml of triethylamine to 
1000 ml with water, adjusted to pH 3.0 with ordio-
phosphoric acid, 35 volumes of methanol and 
15 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 237 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject the reference solution and the test so 

Calculate the content of C 201-125CIN205,C6 H 

S-Amlodipine Tablets 

s- Amlodipine Besilate Tablets; S- Amlodipine Besylate 
Tablets 

S- Amlodipine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
S-amlodipine, C20H25C1N205 . 

Usual strengths. 1.25 mg; 2.5 mg; 5 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of 0.01 M hydrochloric  acid, 

Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium . Measure 
the absorbance of the resulting solution at the maximum at 
about 239 nm (2.4.7). Calculate the content of C 20H25C1N,05 in 
the medium from the absorbance obtained from a solution of 
known concentration of S-amlodipine besylate RS. 

D. Not less than 70 per cent of the stated amount of 
C20H25C1N205. 

Uniformity of content. Complies with the test stated under 
tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay, using the following solution as the test solution. 

Test solution. Disperse 1 tablet in the mobile phase, sonicate 
and dilute if necessary to obtain a solution containing 
0.0025 per cent w/v of S-Amlodipine in the mobile phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 5 mg of S- Amlodipine 
with the mobile phase and dilute to 200.0 ml of the mobile 
phase. Centrifuge 10.0 ml of the solution at 3500 rpm for 
15 minutes. 

Reference solution. A solution of S-amlodipine besylate RS 
containing 0.0025 per cent w/v of Amlodipine in the mobile 
phase. 

- mobile phase: a mixture of 50 volumes of buffer solution 
pH 3.0 prepared by diluting 7 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, 30 volumes of acetonitrile and 
20 volumes of methanol, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 237 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H25C1N 205  in the tablets. 

Labelling. The label states the strengt"  terms of the 
equivalent amount of S-Amlodipine. 

Ammonium Chloride 

NH4C1 	 Mol. Wt. 53.5 

Ammonium Chloride contains not less than 99.0 per cent and 
not more than 100.5 per cent of NH 4C1, calculated on the dried 
basis. 

Category. Expectorant; diuretic; systemic acidifier. 

Dose. 3 to 6 g daily, in divided doses. 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

It gives the reactions of ammonium salts and of chlorides 
(2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent solution is clear (2.4.1) 
and colourless (2.4.1). 

pH (2.4.24). 4.5 to 6.0, determined in a 5.0 per cent solution. 

Arsenic (2.3.10) Dissolve 2.5 g in 50 ml of water and add 10 ml 
of stwinated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (4 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Iron (2.3.14). 2.0 g complies with the limit test for iron 
(2(1 ppm) .  

•-• 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of a 4 per cent iv)/v solution of 

ammonium oxalate. After 1 minute add 1 ml of 2 M acetic acid 
and 15 ml of a solution made by diluting 5 ml of a 10 per cent 
solution of the substance under examination with 10 ml of 
water and shake. Compare any opalescence produced with 
that of a standard prepared in a similar manner but using a 
mixture of 10 ml of calcium standard solution (10 ppm Ca) 
and 5 ml of water instead of the solution of the substance 
under examination (200 ppm). 

Sulphates (2.3.17). 1.0 g complies with the limit test for 
sulphates (150 ppm). 

Thiocyanate. Acidify 10 ml of a 10 per cent w/v solution with 
hydrochloric acid and add a few drops of ferric chloride 
solution; no red colour is produced. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.1 g in 20 ml of water and add a mixture of 
5 ml offormaldehyde solution, previously neutralised to dilute 
phenolphthalein solution, and 20 ml of water. After 2 minutes, 
titrate slowly with 0.1 M sodium hydroxide using a further 
0.2 ml of dilute phenolphthalein solution as indicator. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.005349 g of 
NH4C1. 

Amodiaquine Hydrochloride 

Amodiaquine Dihydrochloride 

,(1)1-I rCH 3  

N 	N CH 3  

H 

4 1"="7--,'/AblVtgatographic system 
- .stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

C I 

, 2HCI, 2H20 

C20H22C1N30, 2HC1, 2H20 	 Mol. Wt. 464.8 

Amodiaquine Hydrochloride is 4-(7-chloro-4-quinolylamino)- 
2-(diethylaminomethyl)phenol dihydrochloride dihydrate. 

Amodiaquine Hydrochloride contains not  less than  98.0 per 
cent and not more than  101.5 per  cent of  CvH 22C1N30,  2HC1, 
calculated on the anhydrous  basis. 

Category. Antimalarial. 

Dose. Suppressive, the equivalent of 400 mg of amodiaquine 
weekly. Therapeutic, the equivalent of 400  to  600 mg of 

,  arnodiaquine slaily for  three days. 

Description:A yellow, crystalline powder; odourless or almost 
odourless. 
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AMOROLFINE HYDROCHLORIDE 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. Tests 
C and D may be omitted if tests A, B and E are carried out. 

A. Dissolve 20 mg in 10 ml of water and add 1 ml of strong 
ammonia solution. Extract with two quantities, each of 25 ml, 
of chloroform, wash the combined chloroform extracts with 
water, dry with anhydrous sodium sulphate, evaporate the 
chloroform and dry the residue at 105° for 2 hours. The residue 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amodiaquine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of amodiaquine. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0015 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum at about 343 nm; absorbance at 
343 nm, about 0.55. 

C. To 1 ml of a 2 per cent w/v solution add 0.5 ml of cobalt 
thiocyanate solution; a green precipitate is produced. 

D. To 20 ml of a 2 per cent w/v solution, add 1 ml of dilute 
ammonia solution. Shake and filter; the filtrate gives the 
reactions of chlorides (2.3.1). 

E.The undried material melts at about 158° (2.4.21). 

Tests 

pH (2.4.24). 3.6 to 4.6, determined in a 2.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform saturated 
with strong ammonia solution and 10 volumes of ethanol. 

Test solution. Add to 200 mg of the substance under 
examination in a glass-stoppered test-tube 10 ml ofchloroform 
saturated with strong ammonia solution, shake vigorously 
for 2 minutes, allow the solids to settle and decant the 
supernatant liquid. 

Reference solution (a). Prepare in the same manner as the test 
solution but using 200 mg of amodiaquine hydrochloride RS 
and 10 ml of chloroform saturated with strong ammonia 
solution. 

Reference solution (b). Dilute 1 volume of reference solution 
(a) with sufficient chloroform saturated with strong ammonia 
solution to obtain 200 volumes. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principarSpot in the 
chromatogram obtained with the test solution ctiftgporids to 
that in the chromatogram obtained with reference solution (a) 

and no secondary spot in the chromatogram obtained with 
the test solution is more intense than the principal spot in the 
chromatogram obtained with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 6.0 to 10.0 per cent, determined on 0.5 g. 

Assay. Dissolve 0.3 g in sufficient 0.1 Mhydrochloric acid to 
produce 200.0 ml. Dilute 10.0 ml of this solution to 1000.0 ml 
with 0.1 M hydrochloric acid. Measure the absorbance of 
the resulting solution at the maximum at about 343 nm (2.4.7), 
using 0.1 M hydrochloric acid as the blank. 

Calculate the content of C 20H22C1N 3 O, 2HC1 from the 
absorbance obtained by carrying out the Assay simultaneously 
on amodiaquine hydrochloride RS. 

Amodiaquine Tablets 

Amodiaquine Hydrochloride Tablets 

Amodiaquine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
amodiaquine, C201-122CIN30. 

Usual strength. The equivalent of 200 mg of amodiaquine. 
(1 g ofAmodiaquine Hydrochloride anhydrous is approximately 
equivalent to 0.83 g of amodiaquine). 

Identification 

A. Extract the powdered tablets with water and filter. To 1 ml 
of the filtrate add 0.5 ml of cobalt thiocyanate solution; a 
green precipitate is produced. 

B.The powdered tablets give the reactions of chlorides (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
water if necessary, at the maximum at about 343 nm (2.4.7). 
Calculate the content of C 20H21C1N30 in the medium from the 
absorbance obtained from a known concentration of 
amodiaquine hydrochloride RS in the same medium. 

D. Not less than 70 per cent of the stated amount of 
• . 

Related substances. Determine by thin-layer chromatography 
(2,4:17). coating the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform saturated 
with strong ammonia solution and 10 volumes of ethanol. 

Test solution. Disperse a quantity of the powdered tablets 
containing 40 mg ofAmodiaquine Hydrochloride with 20 ml of 
water for 1 minute, add 25 ml ofchloroform and 1 ml of strong 
ammonia solution and shake vigorously for 2 minutes. Filter 
the chloroform extract through a cotton plug previously soaked 
in chloroform, evaporate the filtrate to dryness and dissolve 
the residue in 2 ml of chloroform saturated with strong 
ammonia solution. 

Reference solution (a). Prepare in the same manner as the test 
solution but using 200 mg of amodiaquine hydrochloride RS 
and 10 ml of chloroform saturated with strong ammonia 
solution 

Reference solution (b). Dilute 1 volume of reference solution 
(a) with sufficient chloroform saturated4ith strong ammonia 
solution to obtain 200 volumes. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a) 
and no secondary spot in the chromatogram obtained with 
the test solution is more intense than the principal spot in the 
chromatogram obtained with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. To a quantity of the 
powder containing 0.3 g of amodiaquine, add 100 ml of 0./ M 
hydrochloric acid and heat on a water-bath for about 15 
minutes with occasional stirring. Cool, transfer to a 200-m1 
graduated flask and dilute to volume with 0.1 Mhydrochloric 
acid. To 10.0 ml of the clear supernatant liquid in a separator, 
add 10 ml of 0.1 Mhydrochloric acid and extract with 20 ml of 
chloroform. Discard the chloroform extract. Add 4.5 ml of 1 M 
sodium hydroxide and extract with four quantities, each of 
25 ml ofchloroform. Extract the combined chloroform solutions 
with three quantities, each of 50 ml, of 0.1 M hydrochloric 
acid and dilute with sufficient 0.1 M hydrochloric acid to 
produce 200.0 ml. Dilute 10.0 ml with sufficient 0.1 M 
hydrochloric acid to produce 100.0 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
343 nm (2.4.7), using 0.1 Mhydrochloric acid as the blank. 

Calculate the content of C20H22C1N3O, 2HC1 from the 
absorbance obtained by carrying out the Assay simultaneously 
on amodiaquine hydrochloride RS. Multiply the result by 
0.830 to get the equivalent quantity of C 201-1 22C1N 30. 

Labelling. The label states the strength in terms 
equi alent amount of amodiaquine. 

Amorolfine Hydrochloride 

H3 C 

H3C
)---/  

C21H35NO, HC1 	 Mol. Wt. 354.0 

Amorolfine Hydrochloride is (2R*,6S*)-2,6-Dimethy1-4- {2- 
methy1-344-(2-methylbutan-2-ypphenylipropyll morpholine. 

Amorolfine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C21 H35NO, HCI, calculated 
on the dried basis. 

Category. Antifungal. 

Dose. In onychomycosis, 5 per cent nail lacquer is applied 
once or twice weekly, for up to 6 months. 

Description. A white to off-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amorolfine 
hydrochloride RS or with the reference spectrum of amorolfine 
hydrochloride. 

Tests 

ujettihe test -solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 40 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, 30 volumes of 
acetonitrile and 30 volumes of tetrahydrofuran, 
adjusting the pH to 6.5 with 1 M sodium hydroxide, 
flow rate: 2 ml per minute. 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Inject the test solution. The test is not valid unless the column 
efficiency is not less than 5000 theoretical plates and the tailing 

4q 	s-npt pore than 2.0. 

   

  

11, 

   

122(7, 

  



AMOXYCILLIN SODIUM IP 2018 IP 2018 AMOXYCILLIN INJECTION 

peaks is not more than 2.0 per cent, calculated by area 
normalisation. 

Heavy metals (2.3.13).1 g complies with the limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.2 g in 50 ml of 1.0 per cent w/v mercuric 
acetate solution in glacial acetic acid. Titrate with 0.1M 
perchloric acid determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0354 g of 
C21H35NO, HC1. 

Calculate the content of C21 H35NO, HC1. 

Amoxycillin Sodium 

H COONa 
0 	rs 

NH2 H 	N 	,CH 3  

S
\

CH3 

H H 
HO 

C I6H 18N3Na05S 	 Mol. Wt. 387.4 

Amoxycillin Sodium is sodium (6R)-6-(a-4-hydroxyphenyl-
D-glycylamino)penicillanate. 

Amoxycillin Sodium contains not less than 85.0 per cent and 
not more than 100.5 per cent of C I6H 18N3Na05 S, calculated on 
the anhydrous basis. 

Category. Antibacterial. 

Dose. By intramuscular or intravenous injection, the equivalent 
of 1 to 3 g of amoxycillin daily, in divided doses. 

Description. A white or almost white powder; very 
hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
sodium RS or with the reference spectrum of amoxycillin 
sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference son., 

C. A 5.0 per cent w/v solution gives the reae,tio4 .S,.of so-diuxn 
salts (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard 0S2 (2.4.1) when 
examined immediately after preparation. The solution may 
initially show a pink colour and its absorbance after 5 minutes 
at about 430 nm is not more than 0.20 (2.4.7). 

pH (2.4.24). 8.0 to 10.0, determined in a 10.0 per cent w/v 
solution. 

Specific optical rotation (2.4.22). +240° to +290°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A. 

Sodium chloride. Not more than 2.0 per cent, calculated on 
the anhydrous basis, determined by the following method. 
Dissolve 1.0 g in 50 ml of water; add 10 ml of 2 M nitric acid 
and titrate with 0.1 M silver nitrate, determining the end-
point potentiometrically (2.4.25) using a silver indicator 
electrode and a mercury-mercurous sulphate reference 
electrode or any other suitable electrode. 

1 ml of 0.1 M silver nitrate is equivalent to 0.005845 g of NaCl. 

2-Ethylhexanoic acid (2.3.51). Not more than 0.8 per cent. 

Water (2.3.43). Not more than 4.0 per cent, determined on 0.4 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjust the pH to 5.0 with 
4.5 per cent w/v solution of potassium hydroxide. 

Test solution. Dissolve a quantity containing 120 mg of 
Amoxycillin in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Use this solution within 6 hours. 

Reference solution. Dissolve a suitable quantity of amoxycillin 
trihydrate RS in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 1.2 mg per 
ml. Use this solution within 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 um), 
mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture, 

-- flew rate) .5 ml per minute, 
- -sp.ectrophotometer set at 230 nm, 
- injection volume: 104  

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 16H 18N3NaO5 S by multiplying the 
content of C 16H 19N305 S by 1.06. 

Amoxycillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin. 

Amoxycillin Sodium intended for use in the manufacture of 
parenteral preparations without a Iiirthefrappropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile, tamper-
evident and sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations. 

Amoxycillin Injection 
Ainoxicillin Sodium Injection; Amoxycillin Sodium 
Injection 

Amoxycillin Injection is a sterile material consisting of 
Amoxycillin Sodium with or without excipients. It is filled in a 
sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Amoxycillin Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
amoxycillin, C 16H 19N305 S. 

Usual strengths. The equivalent of 100 mg. 256:ing, 5O0 mg 
and 1 g of amoxycillin. 

Description. A white or almost white powder: very 
hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders.* Injection) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
sodium RS or with the reference spectrum of amoxycillin 
sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. A 5.0 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard 0S2 (2.4.1) when 
examined immediately after preparation. The solution may 
initially show a pink colour and its absorbance after 5 minutes 
at about 430 nm is not more than 0.20 (2.4.7). 

pH (2.4.24). 8.0 to 10.0, determined in a 10.0 per cent w/v 
solution. 

Specific optical rotation (2.4.22). +240° to +290°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A. 

Sodium chloride. Not more than 2.0 per cent, calculated on 
the anhydrous basis, determined by the following method. 
Weigh 1.0 g, dissolve in 50 ml of distilled water; add 10 ml of 
2 MifilliC acid and titrate with 0.1 Msilver nitrate, determining 
the end-point potentiometrically (2.4.25) using a silver 
indicator electrode and a mercury-mercurous sulphate 
reference electrode or any other suitable electrode. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.005845 g of NaCl. 

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin. 

Water (2.3.43). Not more than 4.0 per cent, determined on 0.4 g. 
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AMOXYCILLIN CAPSULES 

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjust the pH to 5.0 with a 
4.5 per cent w/v solution ofpotassium hydroxide. 

Test solution. Determine the weight of the contents of 
10 containers. Transfer a weighed quantity of the mixed 
contents of the 10 containers containing 100 mg of amoxycillin 
to a 100-m1 volumetric flask, add 80 ml of the solvent mixture 
and dissolve by shaking and mixing if necessary, with the aid 
of ultrasound. Dilute to 100.0 ml with the solvent mixture and 
filter. Use this solution within 6 hours. 

Reference solution. Dissolve a quantity of amoxycillin 
trihydrate RS in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 1.2 mg per 
ml. Use this solution \vithin 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 Ilm), 

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 19N305S in the injection. 

Storage. Store protected from moisture, in a sterile, tamper-
evident container sealed so as to exclude micro-organisms, at 
a temperature not exceeding 30°. 

Labelling. The label states the quantity ofAmoxycillin Sodium 
contained in the sealed container in terms of the equivalent 
amount of amoxycillin. 

Amoxvcillin Trihydrate 

C 1 611 1 9N305S,3H20 

Amoxycillin Trihydrate contains not less than 95.0 per cent 
and not more than 102.0 per cent of C 16H I9N305S, calculated 
on the anhydrous basis. 

Category. Antibacterial. 

Dose. The equivalent of 750 mg to 4.5 g of amoxycill in daily. in 
divided doses. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
trihydrate RS or with the reference spectrum of amoxycillin 
trihydrate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. Place about 2 mg in a test-tube. Moisten with 0.05 ml of 
water and add 2 ml of sulphuric acid-formaldehyde reagent. 
Mix the contents of the tube by swirling; the solution is 
practically colourless. Place the tube in a water-bath for 
1 minute; a dark yellow colour develops. 

Tests 

Appearance of solution. Dissolve 1.0 g in 10 ml of 0.5 M 
hydrochloric acid, and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard 0S2 (2.4.1). 

pH (2.4.24). 3.5 to 5.5, determined in a 0.2 per cent w/v solution. 

Specific optical rotation (2.4.22). +290° to +315°, determined 
in a 0.2 per cent w/v solution in carbon dioxide-free water. 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A. 

NOTE -Test to be performed only if N,N Dimethylaniline is 
used in the synthesis. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 1.0 per cent. 

Water (.13.43). 11.5 to 14.5 per cent, determined on 0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer a weighed quantity of about 120 mg of 
the substance under examination to a 100-m1 volumetric flask, 
dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to 100.0 ml 
with the solvent mixture. Use this solution within 

6 efren 

hours. 

 Reference solution. Weigh a suitable quantity of amoxycillin 
trihydrate RS, dissolve in the solvent mixture by shaking and 
mixing if necessary, with the aid of ultrasound and dilute to 
obtain a solution having a known concentration of about 
1.2 mg per ml. Use this solution within 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 um), 

- mobile phase: a mixture of 4 volumes,f acetonitrile 
and 96 volumes of the solvent mixture,' 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6I-1 19N305 S. 

Storage. Store at a temperature not exceeding 30°. 

Amoxycillin Capsules 
Amoxycillin Trihydrate Capsules; AmoxicillinTrihydrate 
Capsules; Amoxicillin Capsules 

Amoxycillin Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amoxycillin, 61-1 I9N 305S. 

Usual strengths. The equivalent of 250 mg and 500 mg of 
amoxycillin. 

Identification 

Test A may be omitted if test B is carried out. 

Shake a quantity of the contents of the capsules containing 
about 0.5 g of amoxycillin with 5 ml of water for 5 minutes, 
filter, wash the residue first with ethanol and then with ether 
and dry at a pressure not exceeding 0.7 kPa for 1 hour. The 
residue complies with the following tests. _ 

A. Determine by infrared absorption spectrophotoiitetry 
Compare the spectrum with that obtained with amoxycillin 

trihydrate RS or with the reference spectrum of amoxycillin 
trihydrate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 60 minutes. 

Use one capsule in the vessel for each test. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 p.m, rejecting the first 1 ml of the filtrate. 
Dilute the filtrate, if necessary, with the same solvent. Measure 
the absorbance of the resulting solution at the maximum at 
about 272 nm (2.4.7). Similarly measure the absorbance of a 
standard solution of known concentration of amoxicillin 
trihydrate RS at about 272 nm and calculate the content of 
C 1611 19N305S. 

D. Not less than 80 per cent of the stated amount of 
C 161-1 19N305S. 

( )t her tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjust the pH to 
5.0 with a 4.5 per cent w/v solution ofpotassium hydroxide. 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 100 mg of amoxicillin, add about 80 ml of 
the solvent mixture and dissolve by shaking for 15 minutes 
and mixing if necessary, with the aid of ultrasound. Dilute to 
100.0 ml with the solvent mixture and filter. Use this solution 
within 6 hours. 

Reference solution. Dissolve a suitable quantity of amoxycillin 
trihydrate RS in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to obtain  a 
solution having a known concentration  of about  1.2 mg per 
ml. Use this solution within 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 pm), 

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture, 

-_- -flow rate 1.5 ml per minute, 
- "spectrophotometer  set at 230  nm, 

injection volume: 10µl. 
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 19N305S in the capsules. 

Storage. Store protected from moisture. 

Labelling. The label states the quantity of the active ingredient 
in terms of the equivalent amount of amoxycillin. 

Amoxycillin Dispersible Tablets 

Amoxycillin Trihydrate Dispersible Tablets; Dispersible 
Amoxicillin Tablets 

Amoxycillin Dispersible Tablets contain Amoxycillin 
Trihydrate in a suitable dispersible base. 

Amoxycillin Dispersible Tablets contain not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
amoxycillin, C 16H 19N305S. 

Usual strengths. The equivalent of 125 mg and 250 mg of 
amoxycillin. 

Identification 

Shake a quantity of the powdered tablets containing about 
0.5 g of amoxycillin with 5 ml of water for 5 minutes, filter, 
wash the residue first with ethanol and then with ether and 
dry for 1 hour at a pressure not exceeding 0.7 kPa. The residue 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
trihydrate RS or with the reference spectrum of amoxycillin 
trihydrate. 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjust the pH to about 
4.5 with a 4.5 per cent w/v solution of potassium hydroxide. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 100 mg of amoxicillin and dissolve in 
the solvent mixture by shaking for 15 minutes and mixing if 
necessary, with the aid of ultrasound. Dilute to 100.0 ml with 
the solvent mixture and filter. Use this solution within 61jours. 

Reference solution. Weigh a suitable quantity otammgkillin 
trihydrate RS, dissolve in the solvent mixture by shaking and .  

mixing if necessary, with the aid of ultrasound and dilute to 
obtain a solution having a known concentration of about 
0.12 per cent. Use this solution within 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 gm), 

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 230 nm, 

- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 16H 19N 305 S in the tablets. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of amoxycillin; (2) that the tablets should 
be dispersed in water immediately before use. 

Amoxycillin Oral Suspension 

Amoxicillin Oral Suspension 

Amoxycillin Oral Suspension is a mixture consisting of 
Amoxycillin Trihydrate with buffering agents and other 
excipients. It contains a suitable flavouring agent. It is filled in 
a sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Amoxycillin Oral Suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
amoxicillin C 16H 19N305S. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of amoxycill in C I6H 19N305S. 

Storage. Store protected from moisture at a temperature not 
exceeding 30'. 

Usual strengths. Amoxycillin 125 mg per 5 ml; Amoxycillin 
250mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests. 

Tests 

pH (2.4.24). 5.0 to 7.5. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of  water  and adjust the pH to 4.5 with a 
4.5 per cent w/v solution  of potassium hydroxide.. 

Test solution. Transfer a quantity cptaining 100 mg of 
amoxicillin to a 100-m1 volumetric flask, dissolve in the solvent 
mixture and dilute to 100.0 ml with the solvent mixture and 
filter. Dilute 10.0 ml of the solution to 50.0 ml with the solvent 
mixture. 

Reference solution. Dissolve a quantity of amoxycillin 
trihydrate RS in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 0.2 mg per ml 
of amoxycillin. Use this solution within 6 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 gm), 

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10µl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C 16 1-1 19N 305 S weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of amoxicillin; (2) the 
temperature of storage and the period during -Which the 
constituted 

use.
nstituted  suspension may be expected to be:satistiztorY 

for 
 

Amoxycillin and Potassium 
Clavulanate Injection 

Amoxicillin and Potassium Clavulanate injection 

Amoxycillin and Potassium Clavulanate injection is a sterile 
material consisting of Amoxycillin Sodium and Potassium 
Clavulanate with or without excipients. It is filled in a sealed 
container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Amoxycillin and Potassium Clavulanate Injection contains not 
less than 90.0 per cent and not more than 107.5 per cent of the 
stated amounts of amoxycillin,C 1611 1 9N305 S and of clavulanic 
acid, C8H9N05 . 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders_ for Injection) and with the following requirements. 

Usual strengths. 0.3 g per 10 ml; 0.6 g per 10 ml; 1.2 g per 10 ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254 (such as Merck silica gel 60 
GF254 plates). 

Mobile phase.  A mixture of 1 volume of butan-1 -ol , 2 volumes 
of a 0.1 per cent w/v solution of disodium edetate in mixed 
phosphate buffer pH 4.0, 6 volumes of glacial acetic acid 
and 10 volumes of butyl acetate. 

Test solution. Shake a quantity of the contents of the sealed 
container containing about 0.4 g of clavulanic acid in 100 ml of 
a mixture of 4 volumes of  methanol and 6 volumes of 0.1 M 
mixed phosphate buffer pH 7.0 and filter. 

Reference solution. A solution containing 0.4 per cent w/v of 
lithium clavulanate RS and 0.8 per cent w/v of amoxycillin 
trihydrate RS in a mixture of 4 volumes of methanol and 6 
volumes  of 0.1 M mixed phosphate buffer pH 7.0. 

Apply to the plate 1 gl of each of the solutions after 
impregnating the plate by spraying it with a 0.1 per cent w/v 
solution of dsodium edetate in mixed phosphate buffer pH 
4.0 and,alloWing to dry overnight and activating the plate by 
heating at 105° for 1 hour just before use. After development, 
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allow it to dry in air and examine under ultraviolet light at 
254 nm. The principal spots in the chromatogram obtained 
with the test solution correspond to those in the chromatogram 
obtained with the reference solution. 

B. In the Assay, the retention time of the two principal peaks 
in the chromatogram obtained with the test solution 
correspond to those in the chromatogram obtained with the 
reference solution. 

Tests 

pH (2.4.24). 8.0 to 10.0, determined in a solution containing 
about 10 per cent w/v of amoxycillin. 

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin. 

Water (2.3.43). Not more than 3.5 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the contents of 10 
containers. Dissolve, with shaking, a quantity of the mixed 
contents of the 10 containers containing about 60 mg of 
amoxycillin in water and dilute to 100.0 ml with the same 
solvent, mix and filter. 

Reference solution. A solution containing 0.06 per cent w/v of 
amoxycillin trihydrate RS and 0.012 per cent w/v of  lithium 
clavulanate RS in water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 p.m), 
- mobile phase: a mixture 5 volumes of methanol and 95 

volumes ofphosphate buffer pH 4.4, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amoxycillin and clavulanic 
acid is not less than 3.5, the tailing factor is not more than 1.5, 
the column efficiency is not less than 550 theoretical plates 
for both component and the relative standard deviation is not 
more than 2.0. 

Amoxycillin and Potassium 
Clavulanate Oral Suspension 

Amoxicillin and Potassium Clavulanate Oral Suspension 

Amoxycillin and Potassium Clavulanate Oral Suspension is a 
mixture ofAmoxycillin Trihydrate and Potassium Clavulanate 
or Potassium Clavulanate Diluted with buffering agents and 
other excipients. It contains a suitable flavouring agent. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Amoxycillin and Potassium Clavulanate Oral Suspension 
contains not less than 90.0 per cent and not more than 
120.0 per cent of the stated amount of amoxycillin, C I6H 19N305S 
and not less than 90.0 per cent and not more than 125.0 per 
cent of the stated amount of clavulanic acid, C 8H9N05 . 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amounts of amoxycillin, C I6H 19N305S 
and clavulanic acid, C8H9N05 . 

Usual strength. Amoxycillin 200 mg and Clavulanic acid 
28.5 mg per 5 ml. 

Identification 

In the Assay, the retention time of the two principal peaks in 
the chromatogram obtained with the test solution correspond 
to those in the chromatogram obtained with the reference 
solution. 

Tests 

pH (2.4.24). 3.8 to 6.6. 

Water (2.3.43). Not more than 7.5 per cent where the label 
indicates that after reconstitution as directed, the suspension 
contains an amount of amoxycillin that is less than 40 mg per 
ml; not more than 8.5 per cent where the label indicates that 
after reconstitution as directed, the suspension contains an 
amount of amoxycillin that is equal to or more than 40 mg per ml 
and is less than or equal to 50 mg per ml; not more than 11.0 per 
cent where the label indicates that after reconstitution as 
directed, the suspension contains an amount of amoxycillin 
that is more than 50 mg per ml and is less than or equal to 80 mg 
per ml; not more than 12.0 per cent where the label indicates 
that after reconstitution as directed, the suspension contains 
an amount of amoxycillin that is more than 80 mg per ml. 

The constituted suspension complies with the tests stated 
under Oral liquids  and with the following tests. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer a weighed quantity containing about 
50 mg of amoxycillin to a 100-m1 volumetric flask, dissolve in 
water, dilute to 100.0 ml with the same solvent and filter. Use 
the filtrate as the test solution within 1 hour. 

Reference solution. A solution containing 0.05 per cent w/v of 
amoxycillin trihydrate RS and 0.0075 per cent w/v of lithium 
clavulanate RS in water. 

column 30 cm x 4 mm, packed with 
Chromatographic 

_ a stainless      steel 
    

octadecylsilane bonded to porous silica (3 to 10 pm), 
- mobile phase: a mixture 5 volumes of methanol  and 95 

volumes ofphosphate buffer pH 4.4, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The relative retention times are 
about 0.5 for clavulanic acid and 1.0 for amoxycillin. The 
resolution between the amoxycillin and clavulanic acid peaks 
is not less than 3.5. The test is not valid unless the column 
efficiency determined from each analyte peak is not less than 
550 theoretical plates, the tailing factor for each analyte peak 
is not more than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C I6H 19N305S and C8H9N05, weight 
in volume. 

1 mg of C8H8LiN05  is equivalent to 0.9711 mg of C 8H9N05 . 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Storage. Store protected from moisture. 

Labelling. The label states the quantity of Amoxycillin 
Trihydrate contained in it, in terms of the equivalent amount 
of amoxycillin, and the quantity of Potassium Clavulanate, in 
terms of the equivalent amount of clavulanic acid. 

Amoxycillin and Potassium 
Clavulanate Tablets 

Amoxicillin and Potassium Clavulanate Tablets 

Amoxycillin and Potassium Clavulanate Tablets contain 
Amoxycillin Trihydrate and Potassium Clavulanate or 
Potassium Clavulanate Diluted. The tablets are coated. 

Amoxycillin and Potassium Clavulanate Tablets contain not 
less than 90.0 per cent and not more than 120 -.Ap6i cen the 
stated amounts of amoxycillin, C I6H 19N,O,S 
acid, C8H9N05 . 

Usual strength. Amoxycillin 500 mg and Clavulanic acid 
125 mg. 

Identification 

In the Assay, the retention time of the two principal peaks in 
the chromatogram obtained with the test solution correspond 
to those in the chromatogram obtained with the reference 
solution. 

Tests 

Disintegration (2.5.1). 30 minutes, for tablets labelled for 
veterinary use only, simulated gastric fluid being substituted 
for water in the test. 

Dissolution (2.5.2). (Tablets labelled for veterinary use only 
are exempt from this requirement). 

Apparatus No. 1, 

Medium. 900 ml of water, 

Speed and time. 75 rpm and 30 minutes or 45 minutes where 
the Tablets are labelled as chewable. 

Withdraw a suitable volume of the medium and filter. Carry 
out the method described under Assay. 

D. Not less than 85 per cent of the stated amount of 
C 16H 19N3O5S and not less than 80 per cent of the stated 
amount of C8149N05 . 

For tablets labelled as chewable.  Not less than 80 per cent of 
the stated amount of the C 16H 19N305S and C8H9N05  is 
dissolved in 45 minutes. 

Uniformity of content. Complies with the test stated under 
Tablets, determining the content of clavulanic acid in the 
tablets. 

Use chromatographic procedure described under Assay using 
the following test solution. 

Powder one tablet and transfer to a 100-m1 flask. Dissolve in 
water and dilute to 100.0 ml with the same solvent and filter. 
Further dilute to obtain a solution containing 0.05 per cent 
w/v of amoxycillin. Use the solution within 1 hour. 

Calculate the content of C 8H9N05  in the tablet. 

Water (2.3.43). Not more than 7.5 per cent, where the labelled 
amount of amoxycillin in each tablet is 250 mg or less; not 
more than 10.0 per cent where the labelled amount of 
amoxycillin in each tablet is more than 250 mg but less than or 
equal to 500 mg; not more than 11.0 per cent where the labelled 
amount of amoxycillin in each tablet is more than 500 mg. 
Where the tablets are labelled as chewable, not more than 
6.0 per cent where the labelled amount of amoxycillin in each 
tablet is 125 mg or less; not more than 8.0 per cent where the 
labOted ambOt of amoxycillin in each tablet is more than 
125 nig, Where the tablets are labelled for veterinary use only, 
not more than MO per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 19N 305 S and C 8H9N05 . 

1 mg ofC8H8LiN05  is equivalent to 0.9711 mg of C 8H9N05 . 

Labelling. The label states the quantity ofAmoxycillin Sodium 
contained in it in terms of the equivait... pt:'-imount Of,." 
amoxycillin, and the quantity of Potassium2 0a 	ate, 3n 
terms of the equivalent amount of clavulani* 
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Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powdered tablet containing about 50 mg of amoxycillin, 
dissolve in water, dilute to 100.0 ml with water and filter. Use 
the filtrate as the test solution within 1 hour. 

Reference solution. A solution containing 0.05 per cent w/v 
of amoxycillin trihydrate RS and 0.013 per cent w/v of lithium 
clavulanate RS in water. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture 5 volumes of methanol and 95 

volumes of phosphate buffer pH 4.4, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The relative retention times are 
about 0.5 for clavulanic acid and 1.0 for amoxycillin. The 
resolution between the amoxycillin and clavulanic acid peaks 
is not less than 3.5. The test is not valid unless the column 
efficiency determined from each analyte peak is not less than 
550 theoretical plates, the tailing factor for each analyte peak 
is not more than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 16H 19N305S and C8H9N05  in the 
tablets. 

1 mg of C 8H8LiN05  is equivalent to 0.9711 mg of C 8H9N05 . 

Storage. Store protected from moisture. 

Labelling. The label includes the word "chewable" in 
juxtaposition to the official name in the case of Chewable 
Tablets. The label also indicates that Chewable Tablets may 
be chewed before being swallowed or may be swallowed 
whole. Tablets intended for veterinary use only are so labelled. 

Amphotericin B 
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Amphotericin B is a mixture consisting mainly of amphotericin 
B which is (3R,5R,8R,9R,11S,13R,15S,16R,17S,19R,34S,35R 
,36R,37S)-19-(3-amino-3,6-dideoxy-(3-D-mannopyranosyloxy)- 
16-carboxy-3,5,8,9,11,13,15, 35-octahydroxy-34,36-dimethyl-
13 ,17-epoxyoctatriaconta- 20,22,24,26,28,30,32-heptaen-
37-olide and other antifungal polyenes produced by the growth 
of certain strains of Streptomyces nodosus or by any other 
means. 

Amphotericin B has a potency of not less than 750 Units per 
mg, calculated on the dried basis. 

Category. Antifungal. 

Dose. Orally, upto 200 mg every six hours; by slow intravenous 
injection, 250 mg per kg of body weight daily, increased to 
1 mg per kg daily or 1.5 mg per kg on alternate days. 

Description. A yellow to orange powder; practically odourless. 
Even in the absence of light, it is gradually decomposed in a 
humid environment, degradation being faster at higher 
temperatures. In solutions, it is inactivated in the presence of 
light and at low pH values. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amphotericin 
B RS or with the reference spectrum of amphotericin B. 

B. Dissolve 25 mg in 5 ml of dimethyl sulphoxide, add sufficient 
methanol to produce 50 ml, and dilute 2 ml to 200 ml with 
methanol. When examined in the range 300 nm to 450 nm 
(2.4.7), the resulting solution shows absorption maxima at about 
362 nm, 381 nm, and 405 nm. The ratio of the absorbance at the 
maximum at about 362 nm to the absorbance at the maximum at 
about 381 nm, 0.5 to 0.6; the ratio of the absorbance at the 
maximum at about 381 nm to the absorbance at the maximum at 
about 405 nm, about 0.9. 

C.To 1 ml of a 0.05 per cent w/v solution in dimethyl sulphoxide 
add 5 ml of phosphoric acid to form a lower layer; a blue ring 
is immediately formed at the junction of the liquids. Mix; the 
mixture becomes intensely blue. Add 15 ml of water and mix; 
the solution becomes pale straw-coloured. 

Tests 

Tetraenes. Not more than 15.0 per cent (for parenteral use, not 
more than 10.0 per cent), determined by the following method. 
Weigh 50 mg, dissolve in 5 ml of dimethyl sulphoxide, dilute 
to 50.0 ml with methanol and dilute 4.0 ml of the resulting 
solution to 50.0 ml with methanol (solution 1). Prepare solution 
(2) in a similar manner using 50 mg of amphotericin B RS, 
weighed, instead of the substance under examination. For 
solution (3) dissolve 25 mg of nystatin RS, weighed, in 25 ml 
of diriethylsulphoxide, dilute to 250.0 ml with methanol and 
dilute 4.0.  ml o -50.0 ml with methanol. Using as the blank a 
0.8 per cent v/v solution of dimethyl sulphoxide in methanol, 

measure the absorbances of solutions (1), (2) and (3) at the 
maxima at about 282 nm and about 304 nm (2.4.7). 

Calculate the absorbance for the substance under examination, 
amphotericin B RS and nystatin RS at both wavelengths and 
calculate the content of tetraenes from the expression 

25 WN [(A  B282  X A  U304)  - (A B304  X A 1.J282  )  

[(A 8282 x A N304)  - (A B30,4 x  A N282  )] W u  

where WN is the weight, in mg, of nystatin RS, AB282  and  AB304 

are the absorbance of amphotericin B RS at about 282 nm and 
304 nm, respectively, AN282 and AN304 are the absorbance of 
nystatin RS at about 282 nm and 304 nm respectively, Au282 

and Au304 are the absorbance of the substance under 
examination at about 282 nm and 304 nm respectively and W u 

 is the weight in mg of the sample taken. 

Sulphated ash (2.3.18). Not more thafr3.0 per cent; for 
parenteral use, not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa. 

Assay. Determine,by the microbiological assay of antibiotics, 
Method A (2.2.10). Express the result in Units per mg. 

Amphotericin B intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins complies with 
the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg, using the supernatant liquid obtained after shaking 
50 mg with 25 ml of water BET and centrifuging. 

Amphotericin B intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility, using 
50 mg from each container. 

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze. 

Labelling. The label states (1) the number of Units per mg; 
(2) whether the material is intended for use in the manufacture 
of parenteral preparations. 

Amphotericin B Injection 
Amphotericin B Injection is a sterile freeze dried mixture of 
Amphotericin B and deoxycholate sodium with one or more 
buffering agents. It is filled in a sealed container. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate Matter stated under 
Parenteral Preparations (Injections) 

Storage. The constituted solution should be used immediately 
after preparation but, in any case within the period 
recommended by the manufacturer. 

Amphotericin B Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
amphotericin B, C47H73N0 17 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Usual strength. 50 mg per ml. 

Tests 

pH (2.4.24). 7.2 to 8.0 determined in a solution containing 10 
mg per ml ofAmphotericin B. 

Bacterial Endotoxins (2.2.3). Not more than 5.0 Endotoxin unit 
per mg of amphotericin B. For products used or labelled for 
intrathecal injection, not more than 0.9 Endotoxin unit per mg. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 0.1 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) on a solution prepared in the following 
manner. 

Mix the contents of 10 containers, dissolve in dimethyl-
lbrmamide. Express the results in mg per vial, taking each 
1000 units found to be equivalent to 1 mg of amphotericin B. 

Storage. Store in tightly closed containers between 2° to 8°, 
protected from light. 

Labelling. Label it to state that it is intended for use by 
intravenous infusion to hospitalised patients only, and that 
the solution should be protected from light during 
administration. 

Ampicillin 

.0H 

COOH 

1\ The injection is constituted by dissolving the cOnient.5.Tcif the C 	1 304S 	 Mol. Wt. 349.4 • 
sealed container in the requisite amount of sterile W_atet for Ampicil to ig:(6R)-6-(a-phenyl-D-glycylamino)penicillanic 
Injections, immediately before use. 	 acid. 
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Ampicillin contains not less than 96.0 per cent and not more 
than 100.5 per cent of C 16H 19N 304S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 2 to 6 g daily, in divided doses. 

Description. A white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin RS 
or with the reference spectrum of ampicillin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Appearance of solution. Dissolve 1.0 g in 10 ml of I M 
hydrochloric acid and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard 0S2 (2.4.1). 

pH (2.4.24). 3.5 to 5.5, determined in a 0.25 per cent w/v solution. 

Specific optical rotation (2.4.22). +280° to +305°, determined 
in a 0.25 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Note-Prepare the solutions immediately before use. 

Test solution. Dissolve 27 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A. 

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin RS in mobile phase A. 

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine RS in mobile phase A. To 5.0 ml of this solution, add 
5.0 ml of reference solution (a). 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A. 

Reference solution (d).To 0.2 g of the substance under 
examination, add 1.0 ml of water. Heat the solution at 60°for 
1 hour. Dilute this solution to 50.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: A. a mixture of 0.5 ml of eii4u.it acet#d Izei, 

50 ml of 0.2 M potassium dihydrogen0Opha100, 
50 ml of acetonitrile, dilute to 1000 

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrogen phosphate and 
400 ml of acetonitrile, dilute to 1000 ml with water, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 50 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

tR 85 15 

(tR + 30) 0 100 

(tR + 45) 0 100 
(tR  + 60) 85 15 

tR  is the retention time of ampicillin determined with reference 
solution (c). 

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine t R . 

The relative retention time with reference to ampicillin for 
ampicillin dimer is about 2.8. 

Inject reference solutions (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 
cefradine is not less than 3.0, if necessary adjust the ratio A:B 
of the mobile phase. The chromatogram obtained with reference 
solution (d) shows two peaks, due to ampicillin and ampicillin 
dimer. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent). 

N, N-Dimethylaniline (2.3.21). Not more than 20 ppm. 
determined by Method B. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.3 g. 

Assay. Determine by liquid chromatography (2. 4.14). 

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 
phosphate and 1 ml of I Macetic acid and dilute to 1000 ml 
with water. 

Test solution. Transfer a weighed quantity containing about 
100 mg off#10*illin to a 100-ml volumetric flask, add about 
80 ml" of thetOvent mixture, shake and mix with the aid of 
ultrasound if necessary to achieve complete dissolution and 

dilute to 100.0 ml with the solvent mixture. Use this solution 
promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of 
ampicillin RS, dissolve in the solvent mixture by shaking and 
mixing if necessary, with the aid of ultrasound to obtain a 
solution having a known concentration of about I mg per ml. 
Use this solution promptly after preparation. 

Reference solution (b). Dissolve caffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 iim), 

- mobile phase: a mixture of 909 volumes of water, 80 
volumes of acetonitrile, 10 volumes of I M monobasic 
potassium phosphate, and 1 ml °PT Macetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The relative retention time with reference to caffeine for 
ampicillin is about 0.5. 

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 19N304S. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Ampicillin Capsules 
Ampicillin Capsules contain Ampicillin or Ampicillin Trihydrate 
equivalent to not less than 92.5 per cent and not more than 
107.5 per cent of the stated amount of ampicillin, C I6H 19N304S. 

Usual strengths. 250 mg; 500 mg. 

I d e n t ifi cation 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes. 

Use one capsule in the vessel for each test. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 um, rejecting the first 1 ml of the filtrate. 
Transfer a measured portion of the filtrate, estimated to contain 
about 1 mg of ampicillin to a 50-m1 volumetric flask, dilute with 
a 1 per cent v/v solution of formaldehyde in 0.3 M 
hydrochloric acid. Heat the solution to 90° ± 5° in a constant 
temperature bath for 60 minutes. Measure the absorbance of 
the resulting solution at the maximum at about 352 nm (2.4.7). 
Calculate the content of C I6H 19N304S in the medium from the 
absorbance obtained from a solution of known concentration 
of ampicillin RS. 

D. Not less than 75 per cent of the stated amount of 
C 16H:N304S. 

Other tests. 	 with the tests stated under Capsules. 

t0. Comply  

Assay. Determine by liquid chromatography (2. 4.14 ). 

Solvent mixture. Mix 10 ml of I M monobasic potassium 
phosphate and 1 ml of 1 Macetic acid and dilute to 1000 ml 
with water. 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 100 mg of ampicillin, add about 80 
ml of the solvent mixture and dissolve by shaking for 15 
minutes and mixing if necessary, with the aid of ultrasound. 
Dilute to 100.0 ml with the solvent mixture and filter. Use this 
solution promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (b). Dissolve cuffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic micro particles (5 iim), 

- mobile phase: a mixture of 900 volumes of water, 
80 volumes of acetonitrile, 10 volumes of 1 M 
monobasic potassium phosphate, and 1 ml of I Macetic 
acid. 

- flow rate .2 ml per minute, 
-spectropbbtometer set at 254 nm, 
injection volume: 20 IA 

The contents of the capsules comply with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin RS 
or with the reference spectrum of ampicillin. 

B. In the Assay, the principal peak in the chrOthatogram 
obtained with the test solution corresponds tQ th4peak:tp-Itie_ 
chromatogram obtained with reference solute`  
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Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times arc about 0.5 for ampicillin and 1.0 for caffeine. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 19N304 S in the capsules. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of ampicillin (when Ampicillin Tri hydrate 
is used). 

Ampicillin Oral Suspension 
Ampicillin Oral Suspension is a mixture consisting ofAmpicillin 
or Ampicillin Trihydrate with buffering agents and other 
excipients. It contains a suitable flavouring agent. It is filled in 
a sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before issue. 

Ampicillin oral suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
ampicillin, C I6H 19N304S. 

The constituted suspension, when stored at the temperature 
and for the period stated on the label during which it may be 
expected to be satisfactory for use, contains not less than 
80.0 per cent of the stated amount of ampicillin, C I6H 19N304S. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Usual strengths. Ampicillin 125 mg per 5 ml; Ampicillin 250 mg 
per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 4.0 to 7.0. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2. 4.14). 

Solvent mixture. Mix 10 ml of 1 M monobegk .  potp.diUrn 
phosphate and I ml of 1 Macetic acid and dilt# to 1000 ml 
with water.  

Test solution. Transfer a weighed quantity containing about 
100 mg of ampicillin to a 100-m1 volumetric flask and dilute to 
100.0 ml with the solvent mixture and filter. Use this solution 
promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS, dissolve in the solvent mixture by shaking and mixing 
with the aid of ultrasound if necessary, to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (b). Dissolve caffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 um), 

- mobile phase: a mixture of 909 volumes of water,  80 
volumes of acetonitrile, 10  volumes of 1 M monobasic 
potassium phosphate and 1 ml of 1 Macetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of C I6H 19N304S, weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of ampicillin when the active 
ingredient is Ampicillin Trihydrate; (2) the temperature of 
storage and the period during which the constituted 
suspension may be expected to be satisfactory for use. 

Ampicillin Dispersible Tablets 

Dispersible Ampicillin Tablets 

Ampicillin Dispersible Tablets contain Ampicillin or Ampicillin 
Trihydrate in a suitable dispersible base. 

Ampicillin Dispersible Tablets contain Ampicillin or Ampicillin 
Trihydrate ,eqiiivalent to not less than 90.0 per cent and not 
more plan 120.0 per cent of the stated amount of ampicillin, 
c4611-14N104S. 

Usual strengths. The equivalent of 125 mg and 250 mg of 

ampicillin. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Uniformity of dispersion. Place 2 tablets in 100 ml of water 

and stir until completely dispersed. A smooth dispersion is 
produced, which passes through a sieve screen with a nominal 
mesh aperture of 710 gm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatoggithy (2. 4.14). 

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 

phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml 
with water. 

Test solution. Weigh and powder 20 tablets. Transfer a weighed 
quantity of the powdered tablets containing about 100 mg of 
ampicillin to a 100-m1 volumetric flask, add about 80 ml of the 
solvent mixture, shake for 15 minutes and mix with the aid of 
ultrasound to achieve complete dissolution. Dilute to 100.0 ml 
with the solvent mixture and filter. Use this solution promptly 
after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (b). Dissolve caffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 um), 

- mobile phase: a mixture of 909 volumes of water, 
80 volumes of acetonitrile, 10 volumes of 1 M 
monobasic potassium phosphate and 1 ml of 1 M acetic 
acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 

The relative retention times with reference to ampicillin for 
caffeine is about 2.0. 

- 	- 
Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 19N304S in the tablets. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of ampicillin (when Ampicillin Trihydrate 
is used); (2) that the tablets should be dispersed in water 
immediately before use. 

Ampicillin Sodium 
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Mol. Wt. 371.4 

Ampicillin Sodium is sodium (6R)-6-(a-phenyl-D-glycyl-
am i no)penicillinate 

Ampicillin Sodium contains not less than 92.5 per cent and 
not more than 100.5 per cent of C H,H 18N3Na04S, calculated on 
the anhydrous basis. 

Category. Antibacterial. 

Dose. By intramuscular or intravenous injection, the equivalent 
of 1 to 3 g of ampicillin daily, in divided doses. 

Description. A white, crystalline powder; hygroscopic. 

Identification 

A. Determine by infrared absorption spectophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
sodium RS or with the reference spectrum of ampicillin sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is clear, 
when examjnaimmediately after preparation (2.4.1 ), and the 
absorbance of the solution at about 430 nm (2.4.7) is not more 
than 0.15, ,, • 	.;: 

4#7* 
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pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution 
in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +258° to +287°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Note-Prepare the solutions immediately before use. 

Test solution. Dissolve 31 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A. 

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin RS in mobile phase A. 

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine RS in mobile phase A. To 5.0 ml of this solution, add 
5.0 ml of reference solution (a). 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A. 

Reference solution (d).To 0.2 g of the substance under 
examination, add 1.0 ml of water. Heat the solution at 60° for 
1 hour. Dilute 0.5 ml of this solution to 50.0 ml with mobile 
phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 0.5 ml of dilute acetic 

acid, 50 ml of 0.2 M potassium dihydrogen phosphate 
and 50 ml ofacetonitrile, dilute to 1000 ml with water, 

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrogen phosphate and 
400 ml of acetonitrile, dilute to 1000 ml with water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

tR 85 15 

(tR + 30) 0 100 

(tR  + 45) 0 100 
(tR + 60) 85 15 

tR  is the retention time of ampicillin determined with reference 
solution (c). 

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine t R . 

The relative retention time with reference tp atpicilli for 
ampicillin dimer is about 2.8. 

Inject reference solutions (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 
cefradine is not less than 3.0, if necessary adjust the ratio A:B 
of the mobile phase. The chromatogram obtained with reference 
solution (d) shows two peaks, due to ampicillin and ampicillin 
dimer. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to ampicillin dimer is not more than 
4.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.5 per cent) and the area 
of any other secondary peak is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm. 
determined by Method B. 

Dichloromethane. Not more than 0.2 percent w/w, determined 
by gas chromatography (2.4.13). 

Test Solution. Dissolve 250 mg of the substance under 
examination in 2.0 ml of water into a headspace vial. 

Reference solution. A 0.026 per cent w/v solution of 
dichloromethane in water. Transfer 2.0 ml of this solution to a 
headspace vial. 

Chromatographic system. 
- a capillary column 30 m x 0.25 mm packed with 6.0 per 

cent polycyanopropylphenyl siloxane and 94.0 per cent 
of polydimethyl siloxane (1.4 p.m) (Such as DB-624), 
temperature: 
column 50° for 10 minutes, 50° to 130°  @  12° per minute 
and hold at 130° for 5 minutes. Post run 220° for 
5 minutes, 

- inlet port at 1 80° and detector at 250°, 
flame ionization detector, 

- split ratio: 25:1, 
flow rate: 0.5 ml per minute using nitrogen as carrier gas. 

l-Ieadspace conditions 

- incubation/equilibrium temperature: 80°, 
- incubation /equilibrium time: 1200 seconds, 
- syringe temperature/transfer line temperature: 90°, 
- injection volume: 500 

Inject the reference solution and the test solution. 

The test is not valid unless the relative standard deviation for 
replicate injections is not more than 15.0 per cent 

NOTE - Can he reduced to 8.0 per cent. 

Calculate the content of dichloromethane. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
bettiry metals, Method B (20 ppm). 

Water (2.3.43). Not more than 2.0 per cent, determined on 0.3 g. 

Assay. Determine by liquid chromatography (2. 4.14). 

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 
phosphate and 1 ml of I M acetic acid and dilute to 1000 ml 

wTeistht swoalutetr.  io n. Transfer a weighed quantity containing about 
100 mg of ampicillin to a 100-ml volumetric flask and dissolve 
in the solvent mixture by shaking and mixing if necessary, 
with the aid of ultrasound and dilute to 100.0 ml with the 
solvent mixture. Use this solution promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS,, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (b). Dissolve caffeir e n reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 gm), 

- mobile phase: a mixture of 900 volumes of water, 80 
volumes of acetonitrile, 10 volumes of 1 Mmonobasic 
potassium phosphate, and 1 ml of 1 M acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 19N304S. 

Ampicillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial Endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg. 

Ampicillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilization procedure complies with the following  
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for use in the..rnanufacture of 

parenteral preparations, the container should be sterile, tamper-
evident and sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations. 

Ampicillin Injection 
Ampicillin Sodium Injection 

Ampicillin Injection is a sterile material consisting ofAmpicillin 
Sodium with or without buffering agents and other excipients. 
It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Ampicillin Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of ampicillin, 
CI6Hi9N304S. 

Category. Antibacterial 

Usual strengths. The equivalent of 100 mg, 250 mg, 500 mg 
and 1 g of ampicillin. 

Description. A white or almost white powder; hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injections) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
sodium RS or with the reference spectrum ofampicillin sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

Appearance of solution. A 10 per cent w/v solution is clear, 
wheittiam hied immediately after preparation (2.4.1), and the 
absorbance of the solution at about 430 nm is not more than 
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pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution 
in a 10 per cent w/v solution. 

Specific optical rotation (2.4.22). +258° to +287°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Note-Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of the injection containing 
about 27 mg of the substance under examination in mobile 
phase A and dilute to 10.0 ml with mobile phase A. 

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin RS in mobile phase A. 

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine RS in mobile phase A. To 5.0 ml of this solution, add 
5.0 ml of reference solution (a). 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A. 

Reference solution (d).To a quantity of the injection 
containing about 0.2 g of ampicillin, add 1.0 ml of water. Heat 
the solution at 60° for 1 hour. Dilute 0.5 ml of this solution to 
50.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 0.5 ml of dilute acetic 

acid, 50 ml of 0.2 M potassium dihydrogen phosphate 
and 50 ml ofacetonitrile, dilute to 1000 ml with water, 

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrogen phosphate and 
400 ml ofacetonitrile, dilute to 1000 ml with water, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 50 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

tR 85 15 
(tR  + 30) 0 100 
(tR  + 45) 0 100 
(tR  + 60) 85 15 

tR  is the retention time of ampicillin determined with reference 
solution (c). 

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine t R .  •-=*F--4,7=v 

The relative retention time with reference to arripicilltri for 
ampicillin dimer is about 2.8. - - 

Inject reference solutions (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 
cefradine is not less than 3.0, if necessary adjust the ratio A:B 
of the mobile phase. The chromatogram obtained with reference 
solution (d) shows two peaks, due to ampicillin and ampicillin 
dimes. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to ampicillin dimer is not more than 
4.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.5 per cent) and the area 
of any other secondary peak is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method B. 

Dich loro methane. Not more than 0.2 percent w/w, determined 
by gas chromatography (2.4.13). 

Test Solution. Dissolve 250 mg of the substance under 
examination in 2.0 ml of water into a headspace vial. 

Reference solution. A 0.026 per cent w/v solution of 
dichloromethane in water. Transfer 2.0 ml of this solution to  a 
headspace vial. 

Chromatographic system. 
a capillary column 30 m x 0.25 mm packed with 6.0 per 
cent polycyanopropylphenyl siloxane and 94.0 per cent 
of polydimethyl siloxane (1.4 gm) (Such as DB-624), 

- temperature: 
column 50° for 10 minutes, 50° to 130° @ 12° per minute 
and hold at 130° for 5 minutes. Post run 220° for 
5 minutes, 

- inlet port at 180° and detector at 250', 
flame ionization detector, 
split ratio: 25:1, 
flow rate: 0.5 ml per minute using nitrogen as carrier gas. 

Headspace conditions 
- incubation/equilibrium temperature: 80°, 
- incubation /equilibrium time: 1200 seconds, 
- syringe temperature/transfer line temperature: 90°, 
- injection volume: 500 

Inject the reference solution and the test solution. 

The test is not valid unless the relative standard deviation for 
replicate injections is not more than 15.0 per cent (NOTE  -
can be reduced to 8.0 per cent). 

Calculate the content of dichloromethane. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Bacterial Endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of ampicillin. 

Sterility (2.2.11). Complies with the test for sterility. 

Water (2.3.43). Not more than 2.0 per cent, determined on 

0.3 g. 
Assay. Determine by liquid chromatography (2. 4.14). 

Solvent mixture. Mix 10 nil of / M monobasic potassium 
phosphate and 1 ml of 1 Macetic acid and dilute to 1000 ml 
with water. 

Test solution. Determine the weight of the contents of 10 
containers. Transfer a weighed quantity of the mixed contents 
of the 10 containers containing 100 mg of ampicillin to a 
100-ml volumetric flask, add about 80 ml of the solvent mixture 
and dissolve by shaking and mixing if necessary, with the aid 
of ultrasound. Dilute to 100.0 ml with thsoolvent mixture and 
filter. Use this solution promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (h). Dissolve caffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 gm), 

- mobile phase: a mixture of 909 volumes of water, 
80 volumes of acetonitrile, 10 volumes of 1 M 
monobasic potassium phosphate and 1 ml of I Macetic 
acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 1611 19N304S in the injection. 

Storage. Store protected from moisture, in a sterile, tamper-
evident container sealed so as to exclude micro-organisms, at 
a temperature not exceeding 30°. 

Labelling. The label states the quantity of A 
contained in the sealed container in terms 
amount of anhydrous ampicillin. 

Ampicillin Trihydrate 

H COON 

NH2 H 	N- 	,CH3 
, 3H 20 

C16H 19N304S,3H20 	 Mol. Wt. 403.5 

Ampicillin Trihydrate is (6R)-6-(a-phenyl-D-glycyl-
amino)penicillanic acid trihydrate. 

Ampicillin Trihydrate contains not less than 96.0 per cent and 
not more than 100.5 per cent of C I6H 19N304S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. The equivalent of 2 to 6 g of ampicillin daily, in divided 
doses. 

Description. A white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
trihydrate RS or with the reference spectrum of ampicillin 
trihydrate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Appearance of solution. Dissolve 1.0 g in 10 ml of 1 M 
hydrochloric acid and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard 0S2 (2.4.1). 

pH (2.4.24). 3.5 to 5.5, determined in a 0.25 per cent  w/v  solution. 

Specific optical rotation (2.4.22). +280° to +305°, determined 
in a 0.25 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE -Prepare the solutions immediately  before use. 

Test solution. Dissolve 31 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phasAA. 

fere-  hce solution (a). A 0.054 per cent w/v solution of 
,:Vdross ampicillin RS in mobile phase A. 

•-• 
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Reference solution (b). A 0.004 per cent w/v solution of 
cefradine RS in mobile phase A. To 5.0 ml of this solution, add 
5.0 ml of reference solution (a). 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 0.5 ml of dilute acetic acid, 

50 ml of 0.2 M potassium dihydrogen phosphate and 50 
ml of acetonitrile, diluted to 1000 ml with water 

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrogen phosphate and 
400 ml of acetonitrile, diluted to 1000 ml with water, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 50 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

tR 85 15 

(tR+ 30) 0 100 

(tR + 45) 0 100 

(tR + 60) 85 15 

tR  is the retention time of ampicillin determined with reference 
solution (c). 

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine tR. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ampicillin and cefradine 
is not less than 3.0. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method B. 

NOTE  -  Test to be performed only if N,N Dimethylaniline is 
used in the synthesis. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3.43). 12.0 per cent to 15.0 per cent 
0.1 g. 

Assay. Determine by liquid chromatography 

Solvent mixture. Mix 10 nil of I 	monohasic potassium 
phosphate and 1 ml of I Al acetic acid and dilute to 1000 ml 
with water. 

Test solution. Transfer a weighed quantity containing about 
100 mg of ampicillin to a 100-ml volumetric flask and dissolve 
in the solvent mixture by shaking and mixing if necessary, 
with the aid of ultrasound and dilute to 100.0 ml with the 
solvent mixture. Use this solution promptly after preparation. 

Reference solution (a). Weigh a suitable quantity of ampicillin 
RS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use this 
solution promptly after preparation. 

Reference solution (b). Dissolve caffeine in reference solution 
(a) to obtain a solution containing about 0.12 mg per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 gm), 

- mobile phase: a mixture of 909 volumes of water, 
80 volumes of acetonitrile, 10 volumes of 1 M 
monobasic potassium phosphate, and 1 ml of 1 M acetic 
acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 19N304S. 

Storage. Store at a temperature not exceeding 30°. 

Alpha Amylase 

Diastase 

Alpha Amylase is an amylolytic enzyme or a mixture ofenzymes 
obtained from fungi such as Aspergillus oryzae or from a 
non-pathogenic variant of bacteria such as Bacillus subtilis 
and with the specific activity for converting starch into dextrin 
and maltose. It may contain suitable harmless diluents such 
as Lactose or Dibasic Calcium Phosphate. 

Alpha Amylase has amylase activity of not less than 800 Units 
7 whigffiepreseilis the number of grams of dry, soluble maize or 
tOrn, starch digested by 1.0 g of Alpha Amylase under the 

nilitions of the Assay.  

Category. Digestive enzyme 

Dose. 200 to 500 mg. 

Description. A cream to light brown -coloured powder; almost 
odourless or with faint characteristic odour; hygroscopic. 

Tests 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 1 hour. 

Assay. Weigh a quantity containing 100 Units of amylase 
activity and triturate with 200 ml of buffer solution pH 6.0 (for 
bacterial amylase) or of acetate buffer pH 5.0 (for fungal 
amylase) and add sufficient buffer solution pH 6.0 or acetate 
buffer pH 5.0, as appropriate, to produce 1000.0 ml. Dilute 
10.0 ml to 100.0 ml with buffer solution pH 6.0 or acetate 
buffer pH 5.0, as appropriate, to give the test solution; filter if 
necessary (1 ml of the test solution -ghOuld be capable of 
digesting about 10 mg of dry soluble maize or corn starch). 
Into each of six stoppered test-tubes add 5.0 ml of starch 
substrate without touching the sides of the test-tube. Place 
the test-tubes in a water-bath maintained at 40° ± 0.1°. When 
the temperature of the solution in the tubes has reached 40°, 
add 0.35 ml, 0.4 ml, 0.45 ml, 0.5 ml, 0.55 ml and 0.6 ml of the test 
solution to each of the test-tubes marked 1 to 6 respectively 
and record the time of addition. Mix thoroughly and replace 
the tubes in the water-bath. After exactly 60 minutes remove 
the tubes and cool rapidly in cold water. Add to each tube 
0.05 ml of 0.02 M iodine and mix well. Note the tube containing 
the lowest volume of test solution that does not show a bluish 
or violet tinge (if there is doubt, warm the solution slightly, 
when the colour distinction is prominent). From this volume 
calculate the number of grams of dry soluble maize or corn 
starch digested by 1.0 g of the substance under examination. 
This represents the number of Units of amylase activity per g. 

Storage. Store protected from light and moisture. 

Analgin 

Metarnizole Sodi urn Monohydrate, Dipyrone 

N a R 
o=-s 

I 	I 

0 
OH 

0 

C I 31.11 6N3Na04S,H20 

Analgin is Sodium [N-(2,3-dihydro-1,5-dirnettiy.  i-3-oiO-2- 
phenyl-1H-pyrazol-4y1)-N-methylamino]methaesulphOnate 
monohydrate. 	 x-;""4: 4;- 

Analgin contains not less than 99.0 per cent and not more 
than 101.0 per cent ofC 13H 16N3Na04 S, calculated on the dried 
basis. 

Category. Analgesic. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metamizole 
sodium RS or with the reference spectrum of metimazole 
sodium. 

B. Dissolve 50 mg in 1 ml of hydrogen peroxide solution(100 
vol). A blue color is produced which fades rapidly and turns 
to intense red in a few minutes. 

C. Dissolve 100 mg in 1.5 ml of water in test tube and add 
some glass beads. Add 1.5 ml of dilute hydrochloric  acid 
and place a filter paper wetted with a solution prepared by 20 
mg of potassium iodate in 2 ml of starch solution at the open 
end of the test tube. Heat gently, the evolving vapour of 
sulphur dioxide colours the filter paper blue. After heating 
gently for I min, take a glass rod with a drop of a solution 
prepared by 10 g of chromotropic acid , sodium salt in 1000 
ml of sulphuric acid and place in the opening of the tube. 
Within 10 minutes, a blue-violet colour develops in the drop 
of the reagent. 

D. 0.5 ml of solution A (See tests) gives reaction (A) of sodium 
(2.3.1). 

Tests 

Solution A. A 5.0 per cent w/v solution in carbon dioxide free 
water. 

Appearance of solution. Solution A is clear (2.4.1), and not 
more intensely coloured than reference solution BYS5  (2.4.1). 

Acidity or alkalinity. To 5 ml of solution A, add 0.1 ml of 
phenolphthalein solution. The solution is colourless. Not 
more than 0.1 ml of 0.02 M sodium hydroxide is required to 
change the colour of the indicator to pink. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of substance under examination 
in methanol and dilute  to  10.0 ml with  methanol. 

Reference solution (a). Dissolve 5 mg of metamizole impurity 
A RS in methanol and dilute to 10.0 ml with methanol. 

Reference solution (b). Dissolve 5 mg of metamizole impurity 
E RSiwinctharaol and dilute to 10.0 ml with methanol. 

- 1 -Rcfet:Once solution (c). In order to prepare metamizole impurity 
C,id situ, dissolv e 40 mg of substance under examination in 

„_,, 

41,1,4" -" 

C 	
„CI-13 

1247 
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methanol, dilute to 20.0 ml with methanol and boil under reflux 
for 10 minutes. Allow to cool to room temperature and dilute 
to 20.0 ml with methanol. 

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with methanol. 

Reference solution (e). Mix 0.4 ml each of reference solution 
(a) and reference solution (b) and dilute to 20.0 ml with 
methanol. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (1.8pm), 
- mobile phase: a mixture of 28 volumes of methanol and 

72 volumes of buffer solution prepared by mixing 1000 
volumes of 0.6 per cent w/v solution of sodium 
dihydrogen phosphate and 1 volume of triethylamine, 
adjusted to pH 7.0 with strong sodium hydroxide 
solution. 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 

Name 
	

Relative 	Correction 
retention time 	factor 

Metamizole impurity A' 	0.6 

Metamizole impurity E 2 	0.7 	 1.5 

Metamizole (Retention time: 
about 2 minutes) 

Metamizole impurity C 3 	2.9 

'4-(formylamino)- 1,5-dimethy1-2-pheny1-2,3-di hydro- 1 H-pyrazol-3- 
one, 

2 1(1,5-dimethy1-3-oxo-2-phenyl-2,3-dihydro-IH-pyrazol-4- 
yDaminolmethanesulfonic acid (4-N-desmethylmetamizole), 

3 1,5-dimethy1-4-(methylamino)-2-pheny1-2,3-dihydro-1H-pyrazol-3- 
one. 

Inject reference solution (e). The test is not valid unless the 
peak to valley ratio is not less than 3.0 

Inject reference solutions (c) and (e). Use chromatogram 
obtained with reference solution (e) to identify the peak due 
to impurities A and E, use the chromatogram obtained with 
reference solution (c) to identify the peak due impurity C. 

Inject reference solution (d) and the test solution. Run the 
chromatogram 4.5 times the retention time of the principal 
peak.In the chromatogram obtained with the test solution, the 
area of any peak corresponding to metimazole impurity C is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) (0.5 per 
cent), the area of any peak corresponding to metimazole 
impurity F is not more than 1.5 times the area of ffie priffeiiic s 

 peak in the chromatogram obtained with the reference solution 
(d) (0.15 per cent), the area of any other secondary peak is not 

more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (d) (0.05 
per cent). The sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (d) (0.5 
per cent). Ignore any peak with an area less than 0.3 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (d) (0.03 per cent). 

Sulphates (2.3.17). Not more than 0.1 per cent, dissolving 
0.15 g in water and dilute to 15.0 ml with water. 

Heavy metals (2.3.13). Dissolve 2 g of substance under 
examination in 20 ml of water.12 ml of the solution complies 
with the limit test for heavy metals, Method D (20 ppm), using 
10 ml of lead standard solution (2 ppm Pb). 

Loss on drying (2.4.19). 4.9 per cent to 5.3 per cent, determined 
on 1 g by drying in an oven at 105°. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Dissolve 200 mg of substance under examination in 10 
ml of 0.01 M hydrochloric acid previously cooled in ice water 
and titrate immediately, dropwise with 0.05 M iodine. Before 
each addition of 0.05 M iodine dissolve the precipitate by 
swirling. At the end of the titration, add 2 ml of starch solution 
and titrate until the blue colour of the solution persists for at 
least 2 min. The temperature of the solution during the titration 
must not exceed 10° . 

C,3H,6N3NaO4S. 

Storage. Store protected from light. 

Anastrozole 

N N N 

NC 	 CN 

H3C 	 CH3 
CH 3 	CH 3  

C,7H19N5 
	 Mol. Wt. 293.4 

Anastrozole is oc,oc,a',oc"-tetramethyl-5-(1 H- 1,2,4-triazol-
1 -ylmethyl) - 1,3 -benzene diacetonitrile 

Anastrozole contains not less than 98.0 per cent and not more 
than 192.0 per cent of C I7 H oN 5 , calculated on the anhydrous 

Category. Anticancer. 
• , _ 

Dose. 1 mg daily. 

Description. A white to off white, crystalline powder. 

CAUTION - Anastrozole is cytotoxic; extra care required 

to prevent inhaling particles and exposing the skin to it. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with anastrozole 

RS or with the reference spectrum of anastrozole. 

Tests 

Melting range (2.4.21). 81° to 84°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference soluti6n. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group ( 5 Am), 
- mobile phase: a mixture of 65 volumes of water 

35 volumes of acetonitrile and 0.5 volume of 
orthophosphoric acid, adjust pH to 3.0 with 1 M sodium 
hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophometer set at 220 nm, 
- injection volume: 204 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the peak in the chromatogram obtained with the 
reference solution (0.1 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 pe 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture. Dilute 10.0 ml of 
this solution to 50.0 ml with the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of anastrozole 
RS in the solvent mixture. 

Use the chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H 19N 5 . 

Storage. Store protected from light and moisture. 

Anastrozole Tablets 
Anastrozole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anastrozole, C I7 H 19N5 . 

Usual strength. 1 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 1 tablet in 10.0 ml of the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of anastrozole 
RS in the solvent mixture. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C I7 H 19N5  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

e by liquid chromatography (2.4.14). 

50 volumes of acetonitrile and 50 volumes 
(:. 

_„. 

1.0 	 1 ml of 0.05 M iodine is equivalent to 0.01667 g of 

Assay,-Dq 

ofWatef) ,  
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Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 10 mg of Anastrozole, shake 
with 70 ml of the solvent mixture, dilute to 100.0 ml with the 
solvent mixture and filter. 

Reference solution. A 0.01 per cent w/v solution of anastrozole 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group (5 pm), 
- mobile phase: a mixture of 65 volumes of water, 35 

volumes of acetonitrile and 0.5 volume of 
orthophosphoric acid, adjusted to pH 3.0 with 1 M 
sodium hydroxide, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000 and tailing factor is 
not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C I7 H 19N5 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Anticoagulant Citrate Dextrose 
Solution 

ACD Solution 

Anticoagulant Citrate Dextrose Solution is a sterile solution 
of Sodium Citrate, Citric Acid and Dextrose in Water for 
Injections. 

Anticoagulant Citrate Dextrose Solution contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amounts of Sodium Citrate, C 6H 5Na307,2H20, Citric Acid 
monohydrate, C,H807,H20 (or Anhydrous Citric Acid. C (H807), 
and Dextrose, C 61-1 1206,H20. It contains no antimicrobial agent. 

Category. Anticoagulant for storage of whole blood. 

Usual strengths. 
Solution A 

Sodium Citrate 2.20 g 

Citric Acid (Anhydrous) 0.73 g 

or Citric Acid (Monohydrate) 0.80g 

Dextrose (Monohydrate) 2.45 g 

Water for Injection 100m1 

NOTE - 15 ml of solution A or 25 ml of solution B are to be 
used for 100 ml of whole blood. 

Description. Aclear, colourless or faintly straw-coloured liquid; 
odourless. 

Identification 

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. It gives the reactions of sodium salts (2.3.1). 

C. To 2 ml (for Solution A) add 3 ml of water or to 4 ml (for 
Solution B) add 1 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 5.5. 

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml. 

Sterility (2.2.11). Complies with the test for sterility. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For sodium citrate  -  Pipette 50.0 ml into a beaker and 
titrate with 1.3 M hydrochloric acid to a pH of 1.98 ± 0.02, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration with 50 ml of water. 

1 ml of 1.3 M hydrochloric acid is equivalent to 0.1274 g of 
C6H5Na307,2H20. 

For free citric acid - Pipette 20.0 ml into a conical flask and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 
solution as indicator. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.006404 g of 
C6H807  or 0.007005 g of C 61-1807,H20. 

For dextrose - Determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation multiplied by 1.0425, represents 
the weight of C 6 11, 206,H20 in 100 ml of the solution. 

Storage. Store protected from light in a single dose, tamper-
evident container of colourless, transparent glass or of a 
suitable plastic material. 

Labelling. The label states (1) whether the contents are 
Solution A or Solution B; (2) volume of the solution required 
per 100 ml of whole blood or the volume of the solution 
required pervolbme of whole blood to be collected; (3) where 
applicable, the maximum amount of blood to be collected in 
the container. 

Anticoagulant Citrate Phosphate 
Dextrose Solution 

CP D Solution 

Anticoagulant Citrate Phosphate Dextrose Solution is a sterile 
solution of Sodium Citrate, Citric Acid, Sodium Dihydrogen 
Phosphate Dihydrate and Dextrose in Water for Injection. 

Anticoagulant Citrate Phosphate Dextrose Solution contains 
not less than 95.0 per cent and not more than 105.0 per cent of 
the stated amounts of Sodium Citrate, C6H 5Na307,2H20, Citric 
Acid, C61-1807,H20, Sodium Dihydrogen Phosphate Dihydrate, 
NaH2PO4,2H20 and Dextrose, C 61-1 1206,H20. It contains no 
antimicrobial agent. 

Category. Anticoagulant for storage of whole blood. 

Usual strengths. 

Sodium Citrate 2.630 g 

Citric Acid (Monohydrate) 0.327 g 

Dextrose (Monohydrate) 2.550 g 

Sodium Dihydrogen Phosphate 
(Dihydrate) 0.251 g 

Water for Injection to 100 	ml 

NOTE - 14 ml are to be used for 100 ml of whole blood. 

Description. A clear, colourless or faintly straw-coloured liquid; 
odourless. 

Identification 

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. It gives the reactions of sodium salts and reaction (B) of 
phosphates (2.3.1). 

C. To 2 ml add 3 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 6.0. 

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml. 

Sterility (2.2.11). Complies with the test for sterility. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For sodium citrate- Dilute 25.0 ml to 100.0 ml with 
water and mix. Dilute 5.0 ml of the resultiolutioti• to 
100.0 ml with water and mix. Transfer 1.0 ml ofthis solution to 
a test-tube, add 1.3 ml ofpvridine, swirl to nti add 5.7 ml of 

acetic anhydride, mix and immediately place in a water-bath 
at 31° ± 0.5°. Allow the colour to develop for 35 minutes and 
measure the absorbance of the resulting solution at about 
425 nm (2.4.7) using as the blank solution 1 ml of water treated 
in the same manner. Prepare a calibration curve by measuring 
the absorbance of solutions prepared by treating in the same 
manner 1 ml quantities of suitable dilutions of a solution in 
water containing 2.5 mg per ml of C 6H807 , prepared by using 
anhydrous citric acid, previously dried for 3 hours at 90°. 
Calculate the total citrate content, as C 6H807, in mg per ml of 
the solution under exam i n at ion from the expression 0.2 C, where 
C is the concentration in tg per ml of C 6H807, read from the 
curve. 

Calculate the quantity, in mg, ofC 6H5Na307,2H20 in 1 ml of the 
solution under examination from the expression 1.53 (A - B), 
where A is the concentration in mg per ml of total citrate as 
C6H 807  and B is the concentration in mg per ml of free citric 
acid in the solution. 

For free citric acid - Pipette 20.0 ml into a conical flask and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 
solution as indicator. 

From the volume of 0.1 Msodium hydroxide required subtract 
a volume, in ml, equal to 1.28 times the number of mg of 
NaH2PO4,2H20 present, as determined in the Assay for sodium 
acid phosphate. 

1 ml ofthe remainder is equivalent to 0.007005 g ofC 6H8O7,H2O. 

For sodium dihydrogen phosphate dihydrate  -  Dilute 5.0 ml 
to 100.0 ml with water. Transfer 5.0 ml to a 25-m1 graduated 
flask and add 10.0 ml of a 2.8 per cent w/v solution of sulphuric 
acid followed by 2.0 ml of a 2.5 per cent w/v solution of 
ammonium molybdate, mixing after each addition. Add 1.0 ml 
of aminohydroxynaphthalenesulphonic acid solution and 
sufficient water to produce 25.0 ml, mix and keep aside at 25° 
for 10 minutes. Measure the absorbance (A 1 ) of the resulting 
solution at the maximum at about 660 nm (2.4.7) using as the 
blank 5 ml of water treated in the same manner. Calculate the 
content of NaH,PO4,2H20 in each ml of the solution under 
examination from the absorbance (A,) obtained by 
simultaneously carrying out the operation using 5.0 ml of a 
solution of potassium dihydrogen phosphate containing 
0.11 mg of KH 2PO4  per ml (C) and from the expression 

22.92 C (AI/A2). 

For dextrose - Weigh a clean, medium- porosity sintered-
glass crucible containing a few glass beads. To 50 ml of 
potassium cupri-tartrate solution add the glass beads from 
the weighed crucible, 45 ml of water and 5.0 ml of the solution 
under examination. Heat the solution at such a rate that it 
begins to bpilin 3.5 to 4 minutes, boil the solution for exactly 
2 minutes and filter immediately through the weighed crucible, 
taking care to transfer all the glass beads to the crucible, along 

Solution B 

1.32 g 

0.44 g 

0.48g 

4.47 
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with the precipitate. Wash the precipitate with hot water and 
then with 10 ml of ethanol (95 per cent) and dry it to constant 
weight at 110°. Carry out a blank determination. 

1 mg of the precipitate is equivalent to 0.000496 g of 
C6111206,1120. 

Storage. Store in a single dose, tamper-evident container of 
colourless, transparent glass or of a suitable plastic material, 
protected from light. 

Labelling. The label states (1) the composition and volume of 
the solution; (2) volume of the solution required per 100 ml of 
whole blood or the volume of the solution required per volume 
of whole blood to be collected; (3) where applicable, the 
maximum amount of blood to be collected in the container. 

Anticoagulant Citrate Phosphate 
Dextrose Adenine Solution 
CPDA Solution 

Anticoagulant Citrate Phosphate Dextrose Adenine Solution 
is a sterile solution of Citric Acid, Sodium Citrate, Sodium 
Dihydrogen Phosphate Dihydrate, Dextrose and Adenine in 
Water for Injections. 

Anticoagulant Citrate Phosphate Dextrose Adenine Solution 
contains not less than 95.0 per cent and not more than 105.0 
per cent of the stated amounts of total Sodium, Na, total Citrate, 
C 6 H S O 7 , Sodium Dihydrogen Phosphate Dihydrate, 
NaH2PO4,2H20, Adenine,C 5H5N5  and Dextrose Monohydrate, 
C6H 1206,H20. It contains no antimicrobial agent. 

Category. Anticoagulant for storage of whole blood. 

NOTE  -  14 ml is to be used for 100 ml of whole blood. 

Description. A clear, colourless or faintly straw-coloured liquid; 
odourless. 

Identification 

A. To 1 ml add 0.05 ml of potassium cupri-
the solution remains blue and clear. Heat to 
red precipitate is formed. 

B. It gives the reaction (B) of phosphates and the reactions of 
sodium salts (2.3.1). 

C. To 2 ml add 3 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1). 

D. In the test for adenine in the Assay, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with reference 
solution (c). 

Tests 

pH (2.4.24). 5.0 to 6.0. 

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For total sodium - Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.3), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For total citrate - Dilute 5.0 ml of the solution under 
examination to 1000.0 ml with water and mix. Transfer 1.0 ml of 
this solution to a test-tube, add 1.3 ml ofpyridine, swirl to mix, 
add 5.7 ml of acetic anhydride, mix and immediately place 
in a water-bath at 31° ± 1°. Allow the colour to develop for 
33 ± 1 minutes and measure the absorbance of the resulting 
solution at about 425 nm (2.4.7), using as the blank 1 ml of 
water treated in the same manner. Prepare a calibration curve 
by measuring the absorbance of the solutions prepared by 
treating in the same manner 1 ml quantities of suitable dilutions 
of a solution in water containing 1.0 mg per ml of C 6H807, 
prepared by using anhydrous citric acid, previously dried for 
3 hours at 90°. Calculate the total citrate content, as C 6H807, in 
mg per ml of the solution under examination from the 
expression 0.2 C, where C is the concentration in sg per ml of 
C6H807, read from the curve. 

simultaneously carrying out the operation using 5.0 ml of a 
solution of potassium dihydrogen phosphate containing 
0.11 mg of KH 2PO4  per ml (C) using the expression 

25 C (Al/A2). 

For adenine - Determine by liquid chromatography (2.4.14). 

Test solution. Substance under examination. 

Reference solutions (a), (b) and (c) are prepared by dissolving 
weighed quantities of adenine RS in dilute hydrochloric acid 
in three separate volumetric flasks, diluting with the same 
solvent to volume and mixing to obtain reference solutions 
having known concentrations of about 0.25 mg, 0.275 mg and 
0.30 mg of adenine per ml respectively. 

Reference solution (d). A solution containing 0.0275 per cent 
w/v each of adenine RS and purine in dilute hydrochloric 
acid. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

irregular or spherical, totally porous silica gel (10 um) 
having a chemically bonded strongly acidic cation-
exchange coating, 

- mobile phase: dissolve 3.45 g of ammonium dihydrogen 
phosphate in 950 ml of water in a 1000-ml volumetric 
flask, add 10 ml ofglacial acetic acid, dilute to volume 
with water and mix, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject reference solution (d) at least four times and record the 
chromatograms. The test is not valid unless the relative 
standard deviation of the peak response of adenine is not 
more than 2.5 per cent, the relative standard deviation of the 
retention time of adenine is not more than 2.0 per cent and the 
resolution factor of adenine and purine is not less than 3.0. 

Inject separately the test solution and reference solutions (a), 
(b) and (c). Record the chromatograms and measure the 
responses for the major peaks. Plot the responses against the 
concentrations in mg of adenine per ml of reference solutions 
(a), (b) and (c). 

Calculate the quantity, in mg, of C 5H5N5  in each ml of the 
solution under examination as the value read directly from the 
standard curve corresponding to the response obtained with 
the test solution. 

For dextrose - Weigh a clean, medium porosity sintered-
glass crucible containing a few glass beads. To 50 ml of 
potassium cupri-tartrate solution add the glass beads from 
the weighed crucible, 45 ml of water and 5.0 ml of the solution 
under examination. Heat the solution at such a .  rate that it 
begins to boil in 3.5 to 4 minutes, boil the solution for exactly 
2 minutes and filter immediately through the weighed crucible, 

taking care to transfer all the glass beads with the precipitate 
to the crucible. Wash the precipitate with hot water and then 
with 10 ml of ethanol (95 per cent) and dry it to constant 
weight at 110°. Carry out a blank determination. 

1 mg of the precipitate is equivalent to 0.000496 g of 
C6H 1206.H20. 

Storage. Store protected from light, in single dose, tamper-
proof containers made of a suitable plastic material in a cool 
place. 

Labelling. The label states (1) the composition and volume of 
the solution; (2) volume of the solution required per 100 ml of 
whole blood or the volume of the solution required per volume 
of whole blood to be collected; (3) where applicable, the 
maximum amount of blood to be collected in the container. 

Aprepitant 

0 

HN 
N 

C231121 F7N403 

Aprepitant is 3H-1,2,4-triazol-3-one, 5-[[(2R,3S)-2-[(1R)-143,5- 
bis(trifluoromethyl)phenyllethoxy]-3-(4-fluoropheny1)-4- 
morpholinyl]methy1]-1,2-dihydro. 

Aprepitant contains not less than 98.0 per cent and not more 
than 102.0 per cent of C23H21F7N403, calculated on the 
anhydrous and solvent-free basis. 

Category. Antiemetic. 

Dose. 80 to 125 mg orally for three days. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aprepitant RS 
or with the reference spectrum of aprepitant. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optic:al -rotation (2.4.22). +66.0° to +71.0°, determined 
in a 1.0 per cent w/v solution in methanol. 

Usual strengths. 

Citric Acid (Anhydrous) 0.2990 g 

Sodium Citrate (Dihydrate) 2.6300 g 

Sodium Dihydrogen Phosphate 
(Dihydrate) 0.2510 g 

Adenine 0.0275 g 

Dextrose (Monohydrate) 3.1900 g 

Water for Injection to 100 ml 

For sodium dihydrogen phosphate dihydrate - Dilute 5.0 ml 
to 100.0 ml with water. Transfer 5.0 ml of this solution to a 
25-m1 volumetric flask and add 10.0 ml of a 2.8 per cent w/v 
solution of sulphuric acid followed by 2.0 ml of a 2.5 per cent 
w/v solution of ammonium molybdate, mixing after each 
addition. Add 1.0 ml of aminohydroxynaphthalenesulphonic 
acid solution and sufficient water to produce 25.0 ml. Mix 
and keep aside at 25° for 10 minutes. Measure the absorbance 
(A 1 ) of the resulting solution at about 660 nm (2.4.7), using as 

solution; the blatik 5 ml-of water treated in the same manner. Calculate 
a.c6Pious content OfNaH2PO4,2H20 in each ml of the solution under 

'mination from the absorbance (A2) obtained by 
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S,R,S-Enantiomer (if present). Determine by liquid 
chromatography (2.4.14). 

Perform this test if this impurity is possible from the 
manufacturing process. 

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of mobile phase. 

Reference solution. A0.008 per cent w/v solution of aprepitant 
RS and 0.008 per cent w/v solution of aprepitant related 
compound B RS (S,R,S-Enantiomer: 3-[[(2S ,3R )-2-[(S)- 1 43,5- 
Bis(trifluoromethyl)phenyllethoxy]-3 -(4-fluorophenyl) 
morphol ino]methy1]- 1H -1,2,4-triazol-5(4H)-one RS) in mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amylose tris-3,5-dimethylphenylcarbamate coated to 
porous spherical silica particles (5-10 pm), 

- mobile phase: 90 volumes of hexane and 10 volumes of 
ethanol, 
flow rate: 0.5 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the enantiomer peaks is more than 2.0. 
(The elution order is the S,R,S-enantiomer followed by 
aprepitant peak, which is R,S,R-enantiomer). 

Inject the test solution. The area of S,R,S-enantiomer peaks 
are not more than 0.10 per cent, calculated by area 
normalization. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of acetonitrile and dilute 
orthophosphoric acid prepared by dissolving 1 m 1 of 
orthophosphoric acid in 1000 ml of water. 

Test solution. Dissolve 200 mg of the substance under 
examination in 100.0 ml of the solvent mixture and sonicate. 

Reference solution (a). A 0.0003 per cent w/v solution of 
aprepitant RS in solvent mixture. 

Reference solution (b). Dilute reference solution (a) to obtain 
a 0.0001 per cent w/v solution of aprepitant RS in solvent 
mixture. 

Reference solution (c). A 0.2 per cent w/v solution of 
aprepitant RS and 0.0003 per cent w/v solution of desfluoro 
aprepitant RS (5-[[(2R ,3S )-2-[(R)-1-0,5-Bis(trifluoro-
methyl)phenyl_ ethoxy]-3-phenylmorpholinol methyl]-2H - 
1,2,4-triazol-3(4H )-one RS) in solvent mixture and sonicate. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 Tin, packed -  with 

octadecylsilane bonded to porous silica .(5 pm). 

- column temperature: 35°, 
- mobile phase: A. a solution prepared by dissolving 1 ml 

of orthophosphoric acid in 1000 ml of water, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 58 42 

25 58 42 

45 30 70 

50 30 70 

50.1 58 42 

55 58 42 

Name 
	 Relative 

retention time 

Desfluoro aprepitant 
	

0.85 

Aprepitant 
	

1.0 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to desfluoro aprepitant and 
aprepitant is not less than 3.0, signal to noise ratio for the 
principal peak is not less than 10.0 with reference solution (b). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to desfluoro aprepitant is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the area of any other secondary 
peak is not more than 0.67 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.1 
per cent). The sum of areas of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). Ignore any peak with an area less than 0.33 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Water (2.4.43). Not more than 0.5 per cent, determined on 
1.0g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of acetonitrile and dilute 
orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water. 

Test solution. Dissolve 20 mg of the substance under 
examination iu 100.0 ml of solvent mixture and sonicate. 

Refere nce sofigion. A 0.02 per cent w/v solution of aprepitant 
RS in solvent mixture and sonicate. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 um), 

- column temperature: 35°, 
- mobile phase: 48 volumes of acetonitrile and 52 volumes 

of dilute orthophosphoric acid, prepared by dissolving 
1 ml of orthophosphoric acid in 1000 ml of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 0.73 per 
cent. 

Inject the reference solution and the test solution. 

Calculate the content of C23 H21 F7N403.41e.  

Storage. Store protected from moisture and light, at a 
temperature not exceeding 30°. 

Aprepitant Capsules 
Aprepitant Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of aprepitant, 
C23H21 F7N403 . 

Usual strengths. 40 mg; 80 mg; 125 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with that of reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 2.2 per cent w/v solution of sodium dodecyl 
sulphate in water, 
Speed and time. 100 rpm and 20 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of aprepitant RS in 
minimum quantity of methanol and fruther dilute with 
dissolution medium to obtain a solut-iwiif known:: 
concentration similar to the expected concentration of the 
test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 um), 
- mobile phase: equal volumes of acetonitrile and dilute 

orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent 

Inject the reference solution and the test solution. 

D. Not less than 80 per cent of the stated amount of 
1F7N403. 23 21

I  

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of acetonitrile and dilute 
orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water. 

Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 120 mg of Aprepitant in 150 ml of solvent 
mixture, sonicate for about 10 minutes with intermittent 
shaking, cool and dilute to 200.0 ml with solvent mixture. 
Filterthrough a 0.45 gm nylon filter. 

Reference solution(a). A 0.00012 per cent w/v solution of 
aprepitant RS in solvent mixture. 

Referencesolution(b). A 0.06 per cent w/v solution of 
aprepitant RS and 0.00012 per cent w/v solution of desfluoro 
aprepitant RS (5-[[(2R,3S )-2-[(R)-1-13,5-Bis(trifluoro-
methyl)phenylfrthoxy -3-phenylmorpholino] methyl] -2H - 
1,2,4-triazol-3(4H )-one RS) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature: 35°, 
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of dilute orthophosphoric  acid, 
prepared by dissolving 1 ml of orthophosphoric. acid in 
1000 ml of water, 

B. a mixture of 95 volumes of acetonitrile 
and 5 volumes of dilute orthophosphoric acid, prepared 
by dissolving 1 ml of orthophosphoric acid in 1000 ml 
of water, 
a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
- -spectrophotometer set at 210 nm, 

inject ion 
. 

- nixction volume: 10µl. 
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Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 60 40 

20 58 42 

25 35 65 

33 35 65 

33.1 60 40 

38 60 40 

Name 
	 Relative 

retention time 

Desfluoro aprepitant 	 0.85 

Aprepitant 	 1.0 

Aprepitant diastereomers (R,R,R and R,S,S) 	1.3 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to desfluoro aprepitant and 
aprepitant is not less than 3.0 with reference solution (b). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.2 
per cent). The sum of areas of all the secondary peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 100 mg of Aprepitant in 75 ml of mobile 
phase, sonicate for about 20 minutes with intermittent shaking, 
cool and dilute to 100 ml with the mobile phase. Dilute 5.0 ml of 
this solution to 100.0 ml with the mobile phase. Filter through 
a 0.45 gm nylon filter. 

Reference solution. A 0.005 per cent w/v solution of aprepitant 

RS in mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40", 
- mobile phase: 45 volumes ofacetonitrile and 55 volumes 

of dilute orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test so 

Calculate the content of C23H21 F7N403 in the;  
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Aprotinin 

I 
Arg-Pro-Asp-Phe-Cys-Leu-GIu-Pro-Pro-Tyr-Thr-Gly-Pro-Cys-Lys -Ala -Arg - Ile-Ile - Arg 

	 I 

I 
Al a-Arg-Cys-Gly-Gly-Tyr-Val- Phe-Thr-Gln-ys-Leu-Gly-Ala-Lys-Ala-Asn-Tyr-Phe- Tyr 

Lys-Arg-Asn-Asn-P he-Lys-Ser-Ala-GI u-Asp- 

C284H432N84079S7 	 Mol. Wt.6511.4 

Aprotinin is a polypeptide consisting of a chain of 58 amino 
acids. It inhibits stoichiometrically the activity of several 
proteolytic enzymes such as chymotrypsin, kallikrein, plasmin 
and trypsin. 

Aprotinin contains not less than 3.0 IU of aprotinin activity 
per mg, calculated on the dried basis. 

Category. Antifibrinolytic. 

Dose. In reduction of perioperative blood loss in open heart 
surgery, loading dose of 2 mio KIU given intravenously after 
induction and before sternotomy; followed by maintenance 
dose of 500000 KIU per hour, by continous infusion until end 
of surgery; then 2 mio KIU added to primary volume of 
extracorpoeal circuit. 

Production 

The animals from which aprotinin is derived must fulfil the 
requirements for the health of animals suitable for human 
consumption. The method of manufacture is validated to 
demonstrate that the product if tested, would comply with the 
following tests. 

Description. An almost white hygroscopic powder. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of water, 100 volumes 

of glacial acetic acid containing 10 per cent w/v of sodium 

acetate. 

Solution A. Prepare a solution of the substance under 
examination containing 15 IU per ml, calculated from the 
amity stated on the label. 

Test solution. Use solution A.  

IP 2018 

Reference solution. Dilute aprotinin solution in water to 
obtain a concentration of 15 IU per ml. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and spray with a 
solution of 0.1 g of ninhydrin in a mixture of 6 ml of a 1.0 per 
cent w/v solution of cupric chloride, 21 ml of glacial acetic 
acid and 70 ml of ethanol (95 per cent). Dry the plate at 60°. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the spot in the chromatogram 
Obtained with the reference solution. 

B. Determine the ability of the substance under examination 
to inhibit trypsin activity using the following method. 

Test solution. Dilute 1 ml of solution A to 50 ml with buffer 
solution pH 7.2. 

Trypsin solution.  Dissolve 10 mg of tgpsin in 0.002 M 
hydrochloric acid and dilute to 100.0'ml with 0.002 M 
hydrochloric acid. 

Casein solution. Dissolve 0.2 g of casein in buffer solution 
pH 7.2 and dilute to 100.0 ml with buffer solution pH 7.2. 

Precipitating solution. A mixture of 1 volume ofglacial acetic 
acid, 49 volumes of water and 50 volumes of ethanol (95 per 
cent). 

Mix 1 ml of the test solution with 1 ml of the trypsin solution. 
Allow to stand for 10 minutes and add 1 ml of the casein 
solution. Incubate at 35° for 30 minutes. Cool in iced water 
and add 0.5 ml of the precipitating solution. Shake and allow 
to stand at room temperature for 15 minutes. The solution is 
cloudy. Carry out a blank test under the same conditions using 
buffer solution pH 7.2 instead of the test solution. The solution 
is not cloudy. 

Tests 

Appearance of solution. Solution A is clear (2.4.1). 
Absorbance. Not more than 0.8 at the absorption maxima at 
277 nm (2.4.7), determined on a solution of the substance 
under examination containing 3.0 IU per ml. 

Histamine (2.2.7). Not more than 0.2i_ig of histamine base per 
31U. 

Des-Ala-aprotinin and des-Ala.-des-Gly-aprotinin. Determine 
by capillary zone electrophoresis (2.4.32). 

Test solution. Prepare a solution of the substance under 
examination in water containing not less than 1 IU per ml. 

Reference solution. Dilute aprotinin solution RS in water to 
obtain the same concentration as the test solution. 

Chromatographic system 
- a capillary column 45 to 60 cm x 75 

uncoated fused silica, 
- temperature: 25°,  

APROTININ 

- CZE buffer: dissolve 8.21 g of potassium dihydrogen 
phosphate in 400 ml of water, adjust to pH 3.0 with 
orthophosphoric acid, dilute to 500.0 ml with water, 

- spectrophotometer set at 214 nm, 
- injection: under pressure or vacuum, 
- migration: apply field strength of 0.2 kV/cm. 

For identification of impurities, use the electropherogram 
supplied with aprotinin solution and the electropherogram 
obtained with the reference solution to identify the peaks 
corresponding to aprotinin impurities A and B. 

The relative migration time with reference to aprotinin 
(migration time: about 22 minutes) for aprotinin impurity A is 
about 0.98 and for aprotinin impurity B is about 0.99. 

Between-run, rinse the capillary for at least 1 minute with 
filtered 0.1 M sodium hydroxide and for 2 minutes with the 
CZE buffer. 

Inject the reference solution. Run the electropherogram for 
about 30 minutes. The test is not valid unless the resolution 
between the peaks corresponding to aprotinin impurities A 
and B is not less than 0.8 and between the peaks corresponding 
to aprotinin impurity B and aprotinin is not more than 0.5 and 
the height of the principal peak is not less than 1000 times the 
height of the baseline noise. 

Inject the test solution. The area of any peak corresponding 
to aprotinin impurity A is not more than 8.0 per cent and the 
area of any peak corresponding to aprotinin impurity B is not 
more than 7.5 per cent, calculated by area normalization. 

Pyroglutamyl-aprotinin and related compounds. Determine 
by liquid chromatography (2.4.14). 

Test solution. Prepare a solution of the substance under 
examination in mobile phase A containing about 5 IU per ml. 

Reference solution. Dissolve the contents of a vial of 
aprotinin for system suitability RS in 2.0 ml of mobile phase 
A. 

Chromatographic system 
- a stainless steel column 7.5 cm x 7.5 mm. packed with 

strong cation-exchange silica (10 gm), 
- column temperature: 40°, 
- mobile phase: A. dissolve 3.52 g of  potassium 

dihydrogen phosphate and 7.26 g of disodium hydrogen 
phosphate dihydrate in 1000 ml of water, 

B. dissolve 3.52 g of  potassium 
dihydrogen phosphate, 7.26 g of disodium hydrogen 
phosphate dihydrate and 66.07 g of ammonium sulphate 
in 1000 ml of  water, 

- a gradient programme using the conditions given below, 
flow rate 1 ml per minute, 

-- spectrophotometer set at 210 nm, 
injection volume: 40 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 
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Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 92 8 

21 64 36 

30 0 100 

32 92 8 

The relative retention time with reference to aprotinin (retention 
time: about 17 to 20 minutes) for aprotinin impurity C 
(pyroglutamaylaprotinin) is about 0.9. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to aprotinin 
impurity C and aprotinin is not less than 1.5 and the tailing 
factor is not more than 2.0 for the principal peak. 

Inject the test solution. The area of the peak corresponding to 
aprotinin impurity C is not more than 1.0 per cent. The area of 
any other secondary peak is not more than 0.5 per cent. The 
sum of areas of all the secondary peaks other than aprotinin 
impurity C is not more than 1.0 per cent, calculated by area 
normalization. 

Aprotinin oligomers. Determine by size-exclusion 
chromatography (2.4.16). 

Test solution. Prepare a solution of the substance under 
examination in water containing about 5 IU per ml. 

Reference solution. Treat the substance under examination to 
obtain about 2.0 per cent aprotinin oligomers. (heat freeze-
dried aprotinin at about 110° for about 4 hours, then dissolve 
in water to obtain a concentration of about 5 IU per m1). 

Chromatographic system 
- 3 column coupled in series 30 cm x 7.8 mm, packed with 

hydrophilic silica gel of a grade suitable for fractionation 
of globular proteins in the relative molecular mass range 
of 20 000 to 10 000 000 (8 gm), 

- mobile phase: a mixture of 20 volumes of acetonitrile, 
20 volumes of glacial acetic acid and 60 volumes of 
water, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 277 nm, 

- injection volume: 100 gl. 

The relative retention time with reference to aprotinin monomer 
(retention time: about 25 minutes) for aprotinin dimer is about 
0.9. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to aprotinin dimer 
and monomer is not less than 1.3 and the tailing factor of the 
peak corresponding to aprotinin monomer is not more than 
2.5. 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 0.1 g by drying in vacuum. 

Assay. The estimated activity is not less than 90 per cent and 
not more than 110 per cent of the activity stated on the label 

The inhibiting activity of aprotinin is expressed in IU. 1 
inhibits 50 per cent of the enzymatic activity of 2 microkatals 
of trypsin. The activity of aprotinin is determined by measuring 
its inhibitory action on a solution of trypsin of known activity. 
The inhibiting activity of the aprotinin is calculated from the 
difference between the initial activity and the residual activity 
of the trypsin. 

Use a reaction vessel with a capacity of about 30 ml, provided 
with the following options: 

- device that will maintain a temperature of 25°, 

- a stirring device (Such as magnetic stirrer), 

hydroxide used per second (n, ml). Carry out, under the same 
conditions, a titration using 1.0 ml of the dilute trypsin 
solution. Determine the number of ml of 0.1 M sodium 
hydroxide used per second (n2  ml). 

Calculate the aprotinin activity in IU per mg using the following 
expression: 

4000(2n 2  -   
m 

If intended for use in  the  manufacture  of  parenteral 
preparations without  a  further appropriate procedure for 
the removal of bacterial endotoxins. 

Bacterial endotoxins (2.2.3). Not more than 0.14 Endotoxin 
Units per IU of aprotinin. 

Storage. Store protected from light and moisture. 

Labelling. The label  states  the number of IU of aprotinin 
activity per mg and where applicable, that the substance is 
suitable for use in the manufacture of parenteral preparations. 

Arbidol Hydrochloride 

Arbidol Hydrochloride Monohydrate 

C22H25 BrN103S, HCl 
	

Mol Wt. 513.9 

Arbidol Hydrochloride is Ethyl 6-bromo-5-hydroxy-4- 
[(dimethylamino)methy1]-1-methyl-2-[(phenylthio)methyl]-1H-
indole-3-carboxylate hydrochloride. 

Arbidol Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 22 H 28BrCIN2O4S, 
calculated on the anhydrous basis. 

Category. Antiviral. 

Description. An off white to yellow colour powder. 

Identification 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference 
solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 90 volumes acetonitrile and 10 volumes of 
water. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
solvent mixture. 

Reference solution. A 0.001 per cent w/v solution of arbidol 
hydrochloride monohydrate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- sample temperature: 5°, 
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate monohydrate in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid, 

B. a mixture of 90 volumes of acetonitrile 
and 10 volumes of water, 

- a gradient programme using the conditions given below, 
- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10µl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0.01 55 45 

15 45 55 

25 25 75 

50 10 90 

55 55 45 

60 55 45 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 

- a lid with 5 holes for accommodating the electrodes, the 
tip of a burette, a tube for the admission of nitrogen and 
the introduction of the reagents. 

An automatic or manual titration apparatus may be used. In 
the latter case the burette is graduated in 0.05 ml and the pH 
meter is provided with a wide reading scale and glass and 
calomel or glass-silver-silver chloride electrodes. 

Test solution. Prepare a solution of the substance under 
examination in 0.0015 M borate buffer solution pH 8.0 to 
contain 1.67 IU per ml (about 0.6 mg (m mg) per ml). 

Trypsin solution. Prepare a solution of trypsin containing about 
0.8 microkatals per ml (about 1 mg per ml), using 0.001 M 
hydrochloric acid. (Use a freshly prepared solution and keep 
in iced water). 

Trypsin and aprotinin solution. To 4.0 ml of the trypsin 
solution, add 1.0 ml of the test solution. Dilute immediately to 
40.0 ml with 0.0015 M borate buffer solution pH 8.0. (Allow 
to stand at room temperature for 10 minutes and then keep in 
iced water. Use within 6 hours of preparation). 

Dilute trypsin solution. Dilute 0.5 ml of the trypsin solution to 
10.0 ml with 0.0015 Mborate buffer solution pH 8.0. (Allow 
to stand at room temperature for 10 minutes and then keep in 
iced water). 

Maintain an atmosphere of nitrogen in the reaction flask and 
stir continuously; introduce 9.0 ml of 0.0015 Mborate buffer 
solution pH 8.0 and 1.0 ml of a freshly prepared 0.69 per cent 
w/v solution of henzoylarginine ethyl ester hydrochloride, 
adjusted to pH 8.0 with 0.1 M sodium hydroxide. When the 
temperature has reached equilibrium at 25°, add 1.0 ml of the 
trypsin and aprotinin solution and start a timer. Maintain at 

Inject the test solution. Run the chromati -i for.-about pH 	by by thd addition of 0.1 M sodium hydroxide and note 
40 minutes. The sum of all the oiligomers 	 the v4lurne added every 30 seconds. Continue the reaction 
1.0 per cent, calculated by area normalizatio 	 for 6 minutes. Determine the number of ml of 0.1 M sodium 

A. Determine by infrared absorption spectrophotometry (2.4.6). solution (0.3 per cent) and the sum of areas of all the secondary 
Compare the spectrum with that obtaine0Vith- arbidoRf pea ii4kst-Ifilore than the area of the principal peak in the 
hydrochloride monohydrate RS or with the re(g Ge spettrAntb.rfaMatograta  -.obtained with the reference solution (1.0 per 
of arbidol hydrochloride monohydrate. •-•  :  „  _ 
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Chlorides. 6.5 per cent to 8.5 per cent. 

Dissolve 0.1 g in 100.0 ml of methanol. Titrate with 0.1 M 
silver nitrate, determining the end point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 mlof0.1 M silver nitrate is equivalent to 0.00355 g of chloride 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 3.0 per cent to 4.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in acetonitrile and dilute to 50.0 ml with 
acetonitrile . 

Reference solution. A 0.02 per cent w/v solution of arbidol 
hydrochloride monohydrate RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 15cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- sample temperature: 5°, 
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate monohydrate in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid, 

B. a mixture of 90 volumes of acetonitrile 
and 10 volumes of water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0.01 55 45 

8 55 45 

20 10 90 

25 10 90 

30 55 45 

35 55 45 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.  

Arginine 

L-Arginine 

NH 

H 2N N 
	

OH 

NH2 

C614  I  4N402 
	 Mol. Wt. 174.2 

Arginine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C 6H 1 4N402, calculated on the dried basis. 

Category. a- amino acid. 

Description.  A white or almost white crystalline powder or 
colourless crystals. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with L -arginine RS 
or with the reference spectrum of arginine. 

Tests 

Spray the plate with a 0.2 per cent w/v solution of ninhydrin 
in a mixture of 95 volumes of butyl alcohol and 5 volumes of 
2 M acetic acid. Heat the plate at 105° for 15 minutes. Cool 
and examine in daylight. Any secondary spot in the 
chromatogram obtained with the test solution is not larger or 
more intense than the principal spot in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
in the chromatogram obtained with reference solution (b), two 
clearly separated spots are seen. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°. 

Assay. Dissolve 0.08 g in a mixture of 3 ml offormic acid and 
50 ml of glacial acetic acid. Titrate with 0.1 M perchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.00871 g of 
C6H141•1402• 

Aripiprazole 

CI 

0 N 	
o N) CI 

H 

C23H27C12N302 
	

Mol. Wt. 448.4 

Aripiprazole is 7- {414-(2,3-Dichlorophenyl)piperazin-
l-ylibutoxy} -3,4-dihydroquinolin-2(1/0-one. 

Aripiprazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C23H 27C1 2N 302, calculated on the 
anhydrous basis. 

Category. Antipsychotic; Neuroleptic. 

Dose. 10 to 15 mg once daily. 

Description. A white to light yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aripiprazole 
RS or with the reference spectrum of aripiprazole. 

Tes ts 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to I:06.0 with the 

K.-  

mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, add 2 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid, 25 volumes of methanol and 25 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

Inject the test solution. The test is not valid unless the column 
efficiency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 80 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 100.0 ml with the 
mobile phase. Further dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution. A 0.0004 per cent w/v solution of 
aripiprazole RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Specific optical rotation (2.4.22). + 26.3° to + 27.7°, determined 
in an 8.0 per cent w/v solution in 6 M hydrochloric acid. 

Chlorides (2.3.12). 0.5 g complies with the limit test for chlorides 

(500  ppm). 

Sulphates (2.3.17). 0.5 g complies with the limit test for 
sulphates (300 ppm). 

Iron (2.3.14). 1.33 g complies with the limit test for iron 
(30 ppm). 

Heavy metals (2.3.13). 1.33 g complies with the limit test for 
heavy metals Method A (15 ppm). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of isopropyl alcohol 
and 30 volumes of ammonia. 

Test solution. Weigh 1.0 g of the substance under examination 
and dissolve in sufficient 2 M hydrochloric acid to produce 
100.0 ml. 

Reference solution (a). A 0.005 per cent w/v solution of 
L -arginine RS in 0.1 M hydrochloric acid. 

Reference solution (b).  A solution containing 0.04 per cent 
w/v of each of L -arginine RS and L -lysine hydrochloride RS 

Calculate the content of C22H28BrC1N204S. in O. L.Mh*ochloric acid. 

Storage. Store protected from moisture, at a4en3peratuic 	Apply. to the plate 5 gl of each solution. After development, 

exceeding 30°. 	 dry the plate at 100° until the ammonia disappears completely. 

• -  

-  7. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C23H27C12N302. 

Storage. Store protected from light and moisture, at a 
liemperature not exceeding 30°. 
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Aripiprazole Tablets 

Aripiprazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
aripiprazole, C23H27C12N302. 

Usual strengths. 5 mg; 10 mg; 15 mg; 20 mg; 30 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of 0.1M hydrochloric acid, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium. 

Determine by liquid chromatography (2.4.14). 

Test solution. Centrifuge the medium at 3500 rpm for 15 minutes 
and use the supernatant solution. Dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of aripiprazole RS in 
acetonitrile and dilute with the dissolution medium to obtain 
a solution of the same concentration as that of the test solution. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C 23H27C12N302  in the medium. 

D. Not less than 65 per cent of the stated amount of 
C23H27C12N302. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 10 tablets. Disperse a quantity 
of powder containing 25 mg of Aripiprazole in 70 ml of the 
mobile phase with the aid of ultrasound for 45 minutes and 
dilute to 100.0 ml with the mobile phase. Centrifuge this 
solution at 3500 rpm for 15 minutes. Dilute 5.0 ml of the 
supernatant liquid to 25.0 ml with the mobile phase. 

Reference solution. A 0.003 per cent w/v solution of 
aripiprazole RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as YMC ODS), 

- mobile phase: a mixture of 50 volumes afkiffer solation 
prepared by dissolving 6.8 g ofpotas.*Othydrogen 

- orthophosphate in 1000 ml of water; add 2 ml 0  

triethylamine, adjusting the pH to 3.0 with 
orthophosphoric acid, 25 volumes of acetonitrile and 
25 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization method. 

Uniformity of content. (For tablets containing 10 mg or less 
than 10 mg or less than 10 per cent w/w of active ingredient) 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions as described in the Assay. 

Test solution. Disperse one tablet in 10 ml of acetonotrile 
with the aid of ultrasound for 20 minutes. Add 80 ml of the 
mobile phase in this solution, further sonicate for 50 minutes 
and dilute to 100.0 ml with the mobile phase. Centrifuge this 
solution at 3500 rpm for 15 minutes. Dilute 5.0 ml of the 
supernatant liquid to 50.0 ml with the mobile phase. 

Reference solution. Dissolve a quantity of aripiprazole RS in 
acetonitrile and dilute with the mobile phase to obtain a 
solution of the same concentration as that of the test solution. 

Calculate the content of C 23f1, 7C1 2N302  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 30 mg of Aripiprazole in 10 ml of 
acetonitrile with the aid of ultrasound for 20 minutes. Add 75 
ml of the mobile phase in this solution, further sonicate for 40 
minutes and dilute to 100.0 ml with the mobile phase. Centrifuge 
this solution at 3500 rpm for 15 minutes. Dilute 5.0 ml of the 
supernatant liquid to 50.0 ml with the mobile phase. 

Reference solution. Dissolve 30 mg ofAripiprazole in 10 ml of 
acetonitrile with the aid of ultrasound and dilute to 100.0 ml 
with the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as YMC ODS), 

- mobile phase: a mixture of 50 volumes of buffer solution 
ieparedby dissolving 6.8 g of potassium dihydrogen 

pr thopliosphate in 1000 ml of water, add 2 ml of 
trioplylamine , adjusting the pH to 3.0 with 

orthophosphoric acid, 25 volumes of acetonitrile and 
25 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 23H27C12N302 in the tablets. 

Storage. Store protected from light and moisture. 

C151-115NO2S 	 Mol. Wt. 273.4 

Armodafinil is 2-[(R)-(diphenylmethyl)sulfinylJacetamide. 

Armodafinil contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 15 H1 5NO2S, calculated on the dried 
basis. 

Category.Wakefulness-promoting agent. 

Dose. 150 mg once a day. 

Description. A white to off white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with armodafinil 
RS or with the reference spectrum of armodafinil. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of equal volumes of mobile phase 
A and mobile phase B. 

Test solution. Dissolve 50 mg of the substance under 
examination and dilute to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.01 per cent w/v solution of 
armodafinil RS in solvent mixture. 

Reference solution (b). A 0.0075 per cent w/v solution 
containing each of armodafinil impurity A RS, armodafinil 
impurity B RS, armodafinil impurity C RS and armodafinil 
impurity D RS in solvent mixture. 

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
and 1.0 ml of reference solution (a) in 1 00.0 ml of solvent 
mixture. 

Reference solution (d). Dissolve 50 mg of armodafinil RS in 
about 30 ml of solvent mixture, add 1.0 ml of reference solution 
(b), and dilute to 50.0 ml with solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5gm) (Such as 
X-Terra C18), 

- mobile phase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 4.0 with dilute orthophosphoric acid, 

B. acetonitrile, 
- flow rate: 1 ml per minute, 

a gradient programme using the conditions given below, 
spectrophotometer set at 220 nm, - 

- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 

10 75 25 

20 35 65 

35 35 65 

38 75 25 

45 75 25 

Name 
	 Relative 

retention time 

Impurity A' 
	

0.5 

Armodafinil (Retention time: about 8 minutes) 	1 

Impurity B2 
	

2.0 

Impurity C 3 
	

2.3 

Impurity D4 
	

2.4 

'(R)-(-)-(Diphenylmethanesulfinyl) acetic acid, 

22-(Benzhydryisulfonyl) acetamide, 

'(R)-(-)-Methyl(Diphenylmethanesulfinyl) acetate, 

42-(13enzhydryisulfanyl) acetamide. 

Inject reference solution (c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5:0 -per cent for armodafinil peak. 

Inject", reference solution (d) and the test solution. In the 
chromatogram obtained with test solution, the area of any 

•̀. 

• 
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secondary peak is not more than 0.15 per cent, calculated by 
area normalization. The test is not valid unless the resolution 
between the peaks due to armodafinil impurity C and 
armodafmil impurity D is not less than 1.5, the column efficiency 
is not less than 3000 theoretical plates and the tailing factor is 
not more than 2.0 for armodafinil peak. 

2-1(S)-(diphenylmethyl)sulfinyl]acetamide (S-isomer). 
Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in 100.0 ml of mobile phase. 

Reference solution (a). Dissolve 1 mg of S-isomer in 10.0 ml of 
the mobile phase. Dilute 1.0 ml of this solution to 100.0 ml with 
the mobile phase. 

Reference solution (b). Dissolve 10 mg of armodafinil RS in 
sufficient mobile phase and add 1.0 ml of reference solution 
(a) and dilute to 100.0 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.0 mm, packed with 

immobilised a-1 acid glycoprotein on spherical silica 
particles (Such as Chiral-AGP) (5pm), 

- mobile phase: dissolve 3.9 g of ammonium acetate in 
1000 ml of water and add 8 ml of I-butanol, adjusted to 
pH 6.75 with sodium hydroxide solution or dilute acetic 
acid, 
flow rate: 0.9 ml per minute, 
spectrophotometer set at 230 nm, 

- injection volume: 20 pl. 

Name 
	

Relative 
retention time 

Armodafinil (Retention time: about 7.2 minutes) 	1 

S-isomer 	 1.3 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to S-isomer and armodafinil 
is not less than 1.5 and the related standard deviation for 
replicate injections is not more than 5.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to S-isomer is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in oven at 105° for 2 hours. 

Assay. Determine by liquid chromatography (24,e14) 

Solvent mixture. A mixture of equal volumes of Mobile phase 
A and mobile phase B. 

1p 2018 di 

Test solution. Dissolve 50 mg of the substance under 
examination and dilute to 50.0 ml with the solvent mixture. 
Dilute 5.0 ml of this solution to 50.0 ml with the solvent mixture.  
Reference solution. A 0.01 per cent w/v solution of armodafinil 
RS in solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5p.m) (Such as 
X-Terra C18), 

- mobile phase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 4.0 with dilute orthophosphoric acid, 

B. acetonitrile, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 
10 75 25 
20 35 65 
25 35 65 
26 75 25 
30 75 25 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 5H 15NO2 S. 

Storage. Store protected from moisture. 

Arteether 
a-b Arteether 

• 1, 

3 
H 

H3C 

C17112805 
	 Mol. Wt. 312.4 

a-ar*ther ,isf3R,5aS,6R,10R,12S,12aR)-10-Ethoxydecahydro -
, 3.6,9-trimethy1-3,12-epoxy-12H-pyrano[4,3-j]-1, 2-  

benzodioxepin. 
, 
77.  

p-arteether is (3R,5aS,6R,105,12S,12aR)-10-Ethoxydecahydro-

3,6, 9-t rimethy1-3,12-epoxy-12H-pyrano[4,3-j]-1,2- 

benzodioxepin. 

Arteether contains a-isomer not less than 25.0 per cent and 
not more than 35.0 per cent and p-isomer not less than 65.0 per 
cent and not more than 75.0 per cent and total arteether is not 
less than 95.0 per cent and not more than 105.0 per cent of 

c 17F1,05, calculated on the dried basis. 

Category. Antimalarial. 

Dose. 150 mg once daily. 

Description. A light yellow coloured lipophilic semi-solid. 

Identification 

Test A may be omitted if test B is carried out. Test B may be 
omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with arteether RS 
or with the reference spectrum of arteether. 

B. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks in 
the chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in hexane 
is clear (2.4.1) and colourless (2.4.1). 

Specific optical rotation (2.4.22). +100.0° to +120.0°, at 20°, 
determined in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of hexane and 
10 volume of ethyl acetate. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml of chloroform . 

Reference solution (a). A 0.15 per cent w/v solution of 
arteether RS in chloroform . 

Reference solution (b). A 0.10 per cent w/v solution of 
l-arteether RS in chloroform . 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with chloroform. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2 per cent, determined 
on 1.0 g at 35° under vacuum for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.15 g of the substance under 
examination in 100.0 ml of acetonitrile. 

Reference solution. A 0.15 per cent w/v solution of arteether 

RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 20 

The relative retention time with respect to p-arteether, for 
a-arteether is about 0.7. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of total arteether, C I7H2805, and of the a-
and 13-isomers. 

Storage. Store protected from light and moisture. 

Artemether 

H3C 

Apply to the plate 6 pi of each solution. After development, 
C 6H,605 	 Mol. Wt. 298.4 

 
dry the plate at 60° for 15 minutes. Spray with a 4 per cent w/v Artemether is (3R,5aS,6R,8aS,9R,105,12R,12aR)-Decahydro-
solution of vanillin in sulphuric acid and examine in daylight. 10-methoxy-3,6,9-trimethy1-3,12-epoxy-12H-pyrano[4,3-A-
Any spot in the chromatogram obtained with the test solution 1,2-benzodioxepin. 

other than the principal spots is not more intense than the Artemether contains not less than 97.0 per cent and not more 
spot in the chromatogram obtained with reference-solution than 102.0 per cent of C I6H2605 , calculated on the dried basis. 
(b). Not more than one such spot is more intense - than that in 
the chromatogram obtained with reference s9Iiiition-(c).. 	Category. Antimalarial. 

- 
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Dose. 80 mg twice daily. 

Description. A white crystals or a white crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artemether RS 
or with the reference spectrum of artemether. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. Dissolve 30 mg in 1 ml of anhydrous ethanol and add 0.1 g 
of potassium iodide. Heat the mixture on a water-bath. A yellow 
colour is produced. 

D. Dissolve 30 mg in 6 ml of anhydrous ethanol. Add a few 
drops on a white porcelain dish and add 1 drop of vanillin 
sulphuric acid TS. A pink colour is produced. 

Tests 

Specific optical rotation (2.4.22). +166.0° to +173.0° at 20°, 
determined in a 1.0 per cent w/v solution in anhydrous ethanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of the 
substance under examination in the mobile phase. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent). The area of not more than one such peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.25 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.1 times that of the principal peak 
in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorous pq_fityoxide under 
vacuum at 2.67 kPa. • 
Assay. Determine by liquid chromatography 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml of the 
mobile phase. 

Reference solution. A 1.0 per cent w/v solution of artemether 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 62 volumes of acetonitrile, 

38 volumes of water, 
flow rate:1.5 ml per minute, 

- spectrophotometer set at 216 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H2605 . 

Storage. Store protected from light and moisture. 

Arterolane Maleate 

3 

NH  C H3 
N H 2  

COOH 

Mol Wt. 508.6 

Arterolane Maleate is [(N-(2-amino-2-methylpropy1)-2-cis-
dispiro(adamantane-2,3'-[ 1 ,2,4]trioxolane-5', 1 "-cyclohexane)- 
4"- yl]acetamide maleate. 

Arterolane Maleate contains not less than 96.0 per cent and 
not more than 102.0 per cent of C261-140N208,  calculated on the 
anhydrous basis. 

Category. Antimalarial. 

Description. A white to off- white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with arterolane 
maleate RS or with the reference spectrum of arterolane 
maleate. 

B. In the- AsSay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

COOH 0-  

C26H4ON208 

IP 2018 ARTESUNATE 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). mixture. 50 volumes of acetonitrile and 50 volumes Solvent
of 

 examination 
Test so 

ination in the solvent mixture and dilute to 5.0 ml with the 
a lution. Dissolve 25 mg of the substance under : 

Te  xm  

Rso  el  fv  ee  rnet  nmceixtlire.  solution. A 0.0025 per cent w/v solution of 
arterolane maleate RS in the solvent mixture. 

C h r_o ma  a st toagi nr al ep shsi c system 
 

s tseyeslt ec  
column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate into 1000 tairof water, add 
1.0 ml of triethylamine, adjusted to pH 4.5 with 
orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.0 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 25 pl. 

Time 
(in (in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

7 90 10 

20 60 40 

30 20 80 

40 15 85 

50 15 85 

55 90 10 

70 90 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates and 
tailing factor is not more than 3.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the twice the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). 

Malefic acid. 22.0 per cent to 24.5 per cent w/w, calculated on 
anhydrous basis. Weigh 0.25 g and dissolve in 10 ml of 
methanol and 70 ml of water. Titrate with 0:f.  M sodium 
hydroxide, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.011607 g of 
maleic acid. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.1 per cent w/v solution of arterolane 

maleate RS in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p,m), 

- column temperature: 50°, 
mobile phase: a mixture of 50 volumes of 0.2 per cent 
triethylamine in water, and adjust to pH of 3.0, with 
orthophophoric acid and 50 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 600 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution and the test solution. 

Calculate the content of C26H40N208. 

Artesunate 

H 3C 

0 

C19H2808 	 Mol. Wt. 384.4 

Artestitiate is -(3R,5aS,6R,8aS,9R,10R,12R,12aR)-decahydro-
3,6,94rimet4y1-3,12-epoxy-12H-pyrano-[4,3-A-

-bewldioxepin-10-ol hydrogen succinate. 
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Artesunate contains not less than 97.0 per cent and not more 
than 102.0 per cent of C I9H2808, calculated on the dried basis. 

Category. Antimalarial. 

Dose. Loading dose, 4 mg per Kg on first day; followed by 
2 mg per Kg once daily for 6 days. 

Description. A white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artesunate RS 
or with the reference spectrum of artesunate. 

Tests 

pH (2.4.24). 3.5 to 4.5, determined on 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). + 4.5° to + 6.5°, determined 
in a 1.0 per cent w/v solution in dichloromethane at 20°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solution, do not sonicate. 

Test solution. Dissolve 40 mg of the substance under 
examination in 10.0 ml of acetonitrile. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. 

Chromatographic system 
- a stainless steel column 12.5 cm x 3.5 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature. 30°, 
- mobile phase: a mixture of equal volumes of acetonitrile 

and buffer solution pH 3.0 prepared by dissolving 1.36 g 
of potassium dihydrogen phosphate in 1000 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid, 
flow rate: 0.6 ml per minute, 

- spectrophotometer set at 216 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.25 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.25 per cent) except one such peak may have an 
area between 0.25 to 0.5 times the area of principal peak in the 
chromatogram obtained with the reference solution (0.25 to 
0.5 per cent). The sum of areas of all the secondary peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit te§t.for _ 
heavy metals, Method B (20 ppm). 	 -"  
Sulphated ash (2.3.18). Not more than 0.1 p 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of mobile phase and 50 volumes 
of methanol. 

Test solution. Dissolve about 400 mg of the substance under 
examination in 70 ml of the solvent mixture, sonicate for 
15 minutes and dilute to 100.0 ml with the solvent mixture. 

Reference solution. A 0.4 per cent w/v solution of artesunate 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Hypersil ODS), 

- mobile phase: a mixture of 30 volumes of a solution 
containing 3.85 g of ammonium acetate and 1 ml of 
triethylamine in 1000 ml of water, adjusted to pH 5.5 
with acetic acid and 70 volumes of methanol, 
flow rate: 0.6 ml per minute, 

- spectrophotometer set at 216 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of Ci9H2808. 

Storage. Store protected from light and moisture. 

Artesunate Injection 
Artesunate Injection is a sterile material consisting of 
Artesunate with or without buffering agents and other 
excipients. It is filled in a sealed container. 

Artesunate injection is constituted by dissolving the contents 
of the sealed container in the requisite amount of 5 per cent 
w/v sodium bicarbonate injection, shake vigorously for 
5 minutes and add requisite amount of 0.9 per cent w/v sodium 
chloride injection, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Artestinate Injection contains not less than 90.0 per cent and 
not more thaw 110.0 per cent of the stated amount of 

unate, CI9H2g0g. 

Usual strengths. 60 mg per vial and 120 mg per vial. 

Description. A white or almost white crystalline powder. 

The content of the sealed container comply with the 
requirements stated under Parenteral Preparations (powder 
for Injection) and with the following requirements. 

Identification 

Test A may be omitted if test B, C and D are carried out. Test 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artesunate RS 
or with the reference spectrum of artesunate. 

B.Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of ethanol (95 per 
cent), 30 volumes of toluene and 1.5 volumes of strong 
ammonium solution. 

Test solution. Dissolve a quantity of the content of the sealed 
container containing about 100 mg of Artesunate in 100.0 ml 
of methanol. 

Reference solution. A 0.1 per cent ■A v solution of artesunate 
RS in methanol. 

Apply to the plate 1 gl of each solution. After development, 
dry the plate in a current of warm air. Spray with anisaldehyde 
methanol solution and heat the plate at 120° for five minutes 
and examine in day light. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

C. Dissolves a quantity of powder containing about 0.1 g of 
Artesunate in 40 ml of ethanol, shake and filter. To half of the 
filtrate (keep the remaining filtrate for test D), add about 0.5 ml 
of hydroxylamine hydrochloride and 0.25 ml of 2 M sodium 
hydroxide. Heat the mixture in a water-bath to boiling, cool, 
add 2 drops of 1 M hydrochloric acid and 2 drops of ferric 
chloride test solution; a light red violet colour is produced. 

D.Evaporate the remaining filtrate on a water-bath to a volume 
of about 5.0 ml. place a few drops of the mixture on a white 
porcelain dish, add one drop of vanillin sulphuric acid 
solution, a reddish-brown colour is produced. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 

Inject reference solutions (b), (c) and the test sOlution:"Run 
the chromatogram 4 times the retention time: of artesunate. 

  

The relative retention time with reference to artesunate for 
a-artenimol is about 0.58, for 13-artenimol is about 0.91, for 
impurity B (artemisinin) is about 1.3 and for artesunate impurity 
C (anhydrodihydroartemisinin) is about 2.7. 

Inject the reference solution (b), the test is not valid unless 
the peak to valley ratio (Hp/Hv) is 5.0, where Hp is the height 
above the baseline of the peak due to 13-artenimol and Hv is 
the height above the baseline of the lowest point of the curve 
separating this peak due to artesunate. 

Inject the reference solution (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to a-artenimol and13-artenimol (impurity A) is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent), the area of any peak due to impurity B is not more than 
0.5 times the area of the principal peak obtained with reference 
solution (c) (0.5 per cent), the area of any peak due to 
impurity C multiplied by correction factor of 0.07, is not more 
than 0.3 times the area of the principal peak obtained with 
reference solution (c) (0.3 per cent) and the area of any other 
secondary peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent). The sum of the areas of all the 
secondary peaks including impurity C is not more than twice 
the area of the principal peak obtained with reference solution 
(c) (2.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). 

Bacterial Endotoxins (2.2.3). Not more than 2.5 Endotoxin 
Units per mg of artesunate. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the content of 
10 containers. Transfer a weighed quantity of the mixed 
content of the 10 containers containing 40 mg of Artesunate 
in to a 10.0 ml volumetric flask, add about 7 ml of acetonitrile 
and dilute to volume with same solvent and filter. 

Reference solution (a). A 0.4 per cent w/v solution of 
artesunate RS in acetonitrile. 

Reference solution (b). A solution containing 0.01 per cent 
w/v solution of artenimol RS, 0.01 per cent w/v of artemisinin 
RS and 0.1 per cent w/v of artesunate RS in acetonitrile. 

Reference solution (c•. Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. 

Chrottiatograrifiic systems 
-- a stainless column 10 cm x 4.6 mm, packed with 

044(lecysilane bonded to porous silica (3gm), 



ASCORBIC ACID TABLETS 

1 ml of 0.05 M iodine is equivalent to 0.008806 g of C6H806. 

Storage. Store protected from light and moisture avoiding 
contact with metals. It undergoes rapid decomposition in 
solutions in contact with air. 

Ascorbic Acid Injection 

Vitamin C Injection; L-Ascorbic Acid Injection 

Ascorbic Acid Injection is a sterile solution of Sodium 
Ascorbate or ofAscorbic Acid prepared with the aid of Sodium 
Hydroxide or Sodium Carbonate or Sodium Bicarbonate in 
Water for Injections. 

Ascorbic Acid Injection contains not less than 95.0 per cent 
and not more than 115.0 per cent of the stated amount of 
ascorbic acid, C 6H806 . 

Usual strength. 500 mg in 2 ml. 

Description. A clear, colourless liquid. 

Identification 

A.To a volume containing 5 mg of Ascorbic Acid add 0.5 ml of 
0.1 Mhydrochloric acid and 3 drops of sodium nitroprusside 

solution followed immediately by 1 ml of 0.1 M sodium 

hydroxide; a transient blue colour is produced. 

B.To a volume containing 40 mg of Ascorbic Acid add 4 ml of 
0.1 M hydrochloric acid and 4 drops of methylene blue 

solution and warm to 40°; the deep blue colour becomes 
appreciably lighter or is completely discharged within 
3 minutes. 

C. The solution responds to the flame test for sodium salts 
(2.3.1). 

Tests 

pH (2.4.24). 5.5 to 7.0. 

Oxalic acid. Dilute a volume containing 0.25 g of Ascorbic 
Acid in 5 ml of water and neutralise to litmus paper with 2 M 
sodium hydroxide. Add 1 ml of 2 M acetic acid and 0.5 ml of 
0.5 Mcakium chloride. Any opalescence, after 60 minutes, is 
not more intense than that produced by treating 5 ml of a 
solution prepared by dissolving 70 mg of oxalic acid in 500 ml 
of water in a similar manner (0.3 per cent). 

Bacterial endotoxins (2.2.3). Not more than 1.2 Endotoxin Units 
per mg of ascorbic acid. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

250.0 ml and mix. Pipette 10.0 ml into a 50-m1 Erlenmeyer flask, 
add 5 ml of metaphosphoric-acetic acids solution and titrate 
with standard 2,6-dichlorophenolindo-phenol solution, until 
the pink colour persists for at least 10 seconds, the titration 
occupying not more than 2 minutes. Repeat the operation 
with a mixture of 5.5 ml of metaphosphoric-acetic acid solution 
and 15 ml of water omitting the preparation being examined. 
From the difference calculate the ascorbic acid in each ml of 
the injection from the ascorbic acid equivalent of the standard 
2,6-dichlorophenolindophenol solution. 

Storage. Store protected from light, in a single dose 
container. 

Ascorbic Acid Tablets 
Vitamin C Tablets; L-Ascorbic Acid Tablets 

Ascorbic Acid Tablets contain not less than 95.0 per cent and 
not more than 115.0 per cent of the stated amount of ascorbic 
acid, C6H806. The tablets may contain permitted flavouring 
agents. 

Usual strengths. 50 mg ., 100 mg; 500 mg. 

Identification 

A. Shake a quantity of the powdered tablets with sufficient 
water to make approximately the equivalent of a 2 per cent 
w/v solution of Ascorbic Acid and filter. The filtrate (solution 
A) is acid to litmus solution. 

B. To solution A add a few ml of 2,6-dichlorophenolindo-
phenol solution; the solution is decolourised. 

C. To 1 ml of solution A, add about 0.1 ml of 2 M nitric acid 
and 0.05 ml of silver nitrate solution; a grey precipitate is 
produced. 

Tests 

Disintegration. The test does not apply to Ascorbic Acid 
Tablets containing 500 mg or more of Ascorbic Acid. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.15 g of Ascorbic Acid and dissolve 
as completely as possible in a mixture of 30 ml of water and 
20 ml ofl Msulphuric acid. Titrate with 0.1 Mceric ammonium 
sulphate using ferroin sulphate solution as indicator. 

1 ml of 0.1 M ceric ammonium sulphate is equivalent to 
0.008806 g of C6H806. 

Storage. Store protected from light and moisture avoiding 
contact with metals. 

Assay. Measure a volume containing about 50 tng .OfAscOibic " Labelling. For tablets containing 500 mg or more of Ascorbic 
Acid and transfer to a 250-m1 volumetric flask. Add 20m1 a - Acid the_label states, where applicable, that the tablets should 

.

1-  
metaphosphoric-acetic acids solution, dilute with it'ate

P 
ie-chewed before swallowing. 
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ARTESUNATE INJECTION 	
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mobile phase: a mixture of 44 volumes of acetonitrile 
and 56 volumes of a buffer solution prepared by 
dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.0 
with orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 216 nm, 
injection volume: 20 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 4 times the retention time of artesunate. 

The relative retention time with reference to artesunate for 
a-artenimol is about 0.58, for P-artenimol is about 0.91 and for 
artemisinin (artesunate impurity b) is about 1.3. 

Inject reference solution (b) and the test solution. The test is 
not valid unless the peak-to-valley ratio (Hp/Hv) is not less 
than 5.0, where Hp is the height above the baseline of the 
peak due to P-artenimol and Hv is the height above the baseline 
of the lowest point of the curve separating this peak due to 
artesunate. The chromatogram obtained with test solution 
may show a peak due to impurity C eluting at a relative retention 
time of about 2.7 with reference to artesunate. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I9H2808 In the injection. 

Storage. Store protected from moisture. 

Labelling. The label states (1) the direction for constituting 
the solution; (2) the name of any added buffering agent or 
pharmaceutical aids. 

Ascorbic Acid 
Vitamin C; i.-Ascorbic Acid 

CH 2 OH 

HOHC 0 

HO 	OH 

C6H806 
	

Mol. Wt. 176.1 

Ascorbic Acid is (R)-5-[(S)-1,2-dihydroxyethyl)-3,4-dihydroxy-
5(11)-furan-2-one. 

Ascorbic Acid contains not less than 99.0 per cent and not 
more than 100.5 per cent of C6H806. 

Category. Vitamin (antiscorbutic) and pharmaceutical aid 
(antioxidant). 

Dose. Prophylactic, 25 to 75 mg daily; the 
than 250 mg daily, in divided doses. 

Description. A white to almost white, crystalline powder of 
colourless crystals, becoming discoloured on exposure to ai 
and mositure. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
C and D may be omitted if tests A and B are carried out. , t  

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ascorbic acid 
RS or with the reference spectrum of ascorbic acid. 

B. Add 2 ml of a 2 per cent w/v solution to a few ml of 
2,6-dichlorophenolindophenol solution; the solution is 
decolourised. 

C. Dilute 1 ml of a 2 per cent w/v solution with 5 ml of water 
and add 1 drop of a freshly prepared 5 per cent w/v solution of 
sodium nitroprusside and 2 ml of dilute sodium hydroxide 
solution. Add 0.6 ml of hydrochloric acid dropwise and stir; 
the yellow colour turns blue. 

D. To 2 ml of a 2 per cent w/v solution add 2 ml of water, 0.1 g 
of sodium bicarbonate and about 20 mg of ferrous sulphate, 
shake and allow to stand; a deep violet colour is produced. 
Add 5 ml of 1 Msulphuric acid; the colour disappears. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in water is 
clear (2.4.1), and not more intensely coloured than reference 
solution BYS7 (2.4.1). 

pH (2.4.24). 2.2 to 2.5, determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +20.5° to +21.5°, determined 
in a 10.0 per cent w/v solution. 

Light absorption. Absorbance of a 0.001 per cent w/v solution 
in 0.01 Mhydrochloric acid at the maximum at about 244 nm 
(2.4.7) is about 0.56. 

Oxalic acid. Dissolve 0.25 g in 5 ml of water and neutralise to 
litmus paper with 2 M sodium hydroxide. Add 1 ml of 2 M 
acetic acid and 0.5 ml of 0.5 M calcium chloride. Any 
opalescence, after 60 minutes, is not more intense than that 
produced by treating 5 ml of a solution prepared by dissolving 
70 mg of oxalic acid in 500 ml of water in a similar manner 
(0.3 per cent). 

Heavy metals (2.3.13). 1.0 g dissolved in 25 ml of water complies 
with the limit test for heavy metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Dissolve 0.1 g in a mixture of 100 ml of freshly boiled 
and cooled wa10- and 25 ml of I Msulphuric acid. Immediately 
titrate,,w0 CA,5 M iodine, using starch solution as indicator 

a persistent blue-violet colour is obtained. 
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C14H 18N205 

ASCORBYL PALMITATE ASPARTAME IP 2018 

HO 	OH 

C22113807 	 M01. Wt. 414.5 

Ascorbyl Palmitate is (2S)-2-[(2R)-3,4-Dihydroxy-5(21)-oxo-
2-furyl]-2-hydroxyethyl hexadecanoate. 

Ascorbyl Palmitate contains not less than 95.0 per cent and 
not more than 100.5 per cent of C22H3807, calculated on the 
dried basis. 

Category. Pharmaceutical aid. 

Description. A white or yellowish-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ascorbyl 
palmitate RS or with the reference spectrum of ascorbyl 
palmitate. 

Tests 

Specific optical rotation (2.4.22). + 21° to + 24°, determined on 
10.0 per cent w/v solution in methanol. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not moer than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying under vacuum at 60° for 1 hours. 

Assay. Weigh 0.16 g and dissolve in 50 ml of methanol. Add 
30 ml of water and 1 ml ofstarch solution. Titrate with 0.05 M 
iodine until a persistent violet-blue colour is obtained. 

1 ml of 0.05 M iodine is equivalent to 0.02073 g of C22H3807. 

Storage. Store protected from light and moisture. 

Asenapine Maleate 

CI 

C21H20C1N05 

Category. Antipsychotic. 

Description. A white to off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with asenapine 
maleate RS or with the reference spectrum of asenapine 
maleate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 60 volumes of acetonitrile and 40 volumes 
of water. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
solvent mixture. 

Reference solution. A 0.1 per cent w/v solution of asenapine 
maleate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: A. a 0.1 per cent v/v solution of 

triethylamine in water, adjusted to pH 2.5 with 
perchloric acid , 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.0 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 204  

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

70 30 
70 30 
20 80 
20 80 

70 30 

70 30 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates , the 
tailing factor is not more than 2.0 . 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 

normalization. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Maleic acid. 28.0 to 32.0 per cent. 

Dissolve 0.1 g in 50.0 ml of methanol. Titrate with 0.1 M sodium 
hydroxide, determining the end point Potentiometrically 
(2.4.25). Carry out a blank titration. or' 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.011607 g 

C411404. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°, for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of acetonitrile and 40 volumes 
of water. 

Test solution.Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 10.0 ml of this solution to 50.0 ml 
with solvent mixture. 

Reference solution. A 0.02 per cent w/v solution of asenapine 
maleate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 60 volumes of 0.1 per cent 

v/v solution of triethylamine in water, adjusted to 
pH 2.5 with perchloric acid and 40 volumes of 
acetonitrile, 

- flow rate: 1.0 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates 
and the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of Q 711 16  C 1NO.C4H4044* 

Aspartame 

H  H NH 2  
N. 	COOH 

0 

Mol. Wt. 294.3 

Aspartame is N-L-a -aspartyl-L-phenylalanine -1-methyl ester. 

Aspartame contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I4H 18N205, calculated on the dried 
basis. 

Category. Pharmaceutical aid (sweetening agent). 

Description. A white, crystalline powder; odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aspartame RS. 

B. When examined in the range 230 nm to 300 nm (2.4.7), a 
0.1 per cent w/v solution in ethanol (95 per cent) shows 
absorption maxima at about 247 nm, 252 nm, 258 nm and 
264 nm. 

Tests 

pH (2.4.24). About 5.0, determined in a 0.8 per cent w/v solution. 

Specific optical rotation (2.4.22). +14.5° to +16.5°, determined 
at 20° in a 4.0 per cent w/v solution in 15 Mformic acid within 
30 minutes of preparing the solution. 

Light absorption (2.4.7). Absorbance of a 1.0 per cent w/v 
solution in 2 M hydrochloric acid, prepared with the aid of 
ultrasound, at the maximum at about 430 nm, not more than 
0.022. 

5-Benzyl-3,6-dioxo-2-piperazineacetic acid. Determine by 
liquid chromatography (2.4.14). 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of a mixture of 10 volumes of methanol 
and 90 volumes of water. 

Reference solution. A 0.0075 per cent w/v solution of 5-benzy1- 
3,6-dioxo-2-pi perazine-acetic acid RS in a mixture of 10 
volumes of methanol and 90 volumes of water. 

Chromatographic system 
a stain16$ steel column 25 cm x 4.6 mm, packed with 

i--dbetadecykilane chemically bonded to porous silica or 
iujc microparticles (3 to 10 um), 

Ascorbyl Palmitate 

OH 

0 

0 

Asenapine Maleate is 5-chloro-2,3,3a,12b-tetrahydro-2- 
methy1-1H-dibenz[2,3:6,7]oxepino[4,5-c]pyrrole maleate. 

Asenapine Maleate contains not less than 98.0 per cent and 
CH 3 	 not more than 102.0 per cent of C i7  H i 6 C1NO.C411404, calculated 

13 	 on the dried basis. 
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- mobile phase: dissolve 5.6 g of potassium dihydrogen 
phosphate in 820 ml of water, adjust to pH 4.3 with 
phosphoric acid and dilute to 1000 ml with methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 ul. 

Inject the reference solution. The test is not valid unless the 
relative standard deviations for replicate injections is not 
more than 4.0 per cent and the tailing factor of the principal 
peak is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the response 
obtained for any peak at a retention time corresponding to 
that of 5-benzy1 -3,6-dioxo -2-piperazineacetic acid RS is not 
greater than the response obtained for the peak in the 
chromatogram of the reference solution corresponding to not 
more than 1.5 per cent of 5-benzyl-3,6-dioxo-2-piperazineacetic 
acid. 

Other Related substances. Carry out the test for 5-Benzy1- 
3,6-dioxo-2-piperazineacetic acid, using reference solution (b) 
prepared by diluting 2.0 ml of the test solution to 100 ml with 
a mixture of 10 volumes of methanol and 90 volumes of water. 
Inject 20 ill of reference solution (b) and the test solution, 
record the chromatograms and measure the peak responses. 
Continue elution of the test solution for twice the retention 
time of the aspartame peak. The sum of the areas of any peaks 
observed in the chromatogram obtained with the test solution, 
other than the peaks for aspartame and 5-benzyl-3,6-dioxo-
2-piperazineacetic acid, is not more than the area of the 
aspartame peak obtained with reference solution (b) 
(2.0 per cent). 

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite, dissolve 
the cooled residue in 16 ml of hrominated hydrochloric acid 
AsT and add 45 ml of water. Remove the excess of bromine 
with 2 ml of stannous chloride AsT. The resulting solution 
complies with the limit test for arsenic (3 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 
on 2.0 g. 

Loss on drying (2.4.19). Not more than 4.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Dissolve 0.3 g in 1.5 ml of anhydrous formic acid, add 
60 ml of anhydrous glacial acetic acid. Titrate with 0.1 M 
perchloric acid, using crystal violet solution-as indicator. 
Carry out a blank titration. A blank titration of more than 0.1 ml 
may be indicative of excessive water content. In such a case, 

repeat the test after taking precautions to maintain anhydrous 
conditions throughout. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02943 g of 

C i4H 18N205. 

Storage. Store protected from light and moisture. 

Aspirin 

Acetylsalicylic Acid 

C9H804 
	 Mol. Wt. 180.2 

Aspirin is 2-acetoxybenzoic acid. 

Aspirin contains not less than 99.5 per cent and not more than 
100.5 per cent of C 9H804, calculated on the dried basis. 

Category. Non-steroidal antiinflammatory; antirheumatic; 
antithrombotic. 

Dose. As analgesic and antipyretic, 300 to 600 mg four to six 
times a day; as antirheumatic, 1 to 2 g four to six times a day, 
upto 10 g daily; as antithrombotic, 75 mg daily. 

Description. Colourless crystals or a white, crystalline powder, 
odourless or almost odourless. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with aspirin RS or 
with the reference spectrum of aspirin. 

B. Boil about 0.5 g with 10 ml of sodium hydroxide solution 
for 3 minutes, cool and add 10 ml of dilute sulphuric acid; a 
white, crystalline precipitate is produced and the odour of 
acetic acid is perceptible. Filter, dissolve the precipitate in 
about 2 ml of water and add ferric chloride test solution; a 
deep violet colour is produced. 

C. To the filtrate obtained in test B add 3 ml of ethanol (95 per 
cent) and 3 ml of sulphuric acid and warm; the odour of ethyl 
acetate is perceptible. 

Tests 

Appearance Of solution. A 1.0 per cent w/v solution in ethanol 

(95 pe? cent)is clear (2.4.1) and not more intensely coloured 
than reference solution BS8 (2.4.1). 

Clarity of solution in alkali. A 5.0 per cent w/v solution in a 
warm 5 per cent w/v solution of sodium carbonate is clear 

(2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4. 14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 0.1 g of the substance under 
examination in acetonitrile and dilute to 10.0 ml with the same 
solvent. 

Reference solution (a). Dissolve 50 mg of salicylic acid in 
the mobile phase and dilute to 50 ml with the mobile phase. 
Dilute 1.0 ml of this solution to 100.0 ml with the mobile phase. 

Reference solution (b). Dissolve 10 mg of salicylic acid in 
the mobile phase and dilute to 10.0 ml with the mobile phase. 
To 1.0 ml of this solution, add 0.2 ml 9t,the test solution and 
dilute to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 0.2 volume of ortho-

phosphoric acid, 40 volumes of acetonitrile and 60 
volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 10 

Inject reference solution (b). The test is not valid unless the 
resolution between the 2 principal peaks is not less than 6.0. 

The relative retention time with reference to acetylsalicylic 
acid for 4-hydroxybenzoic acid (aspirin impurity A) is about 
0.7; for 4-hydroxyisophthalic acid (aspirin impurity B) is about 
0.8; for salicylic acid (aspirin impurity C) is about 1.3; for 
acetylsalicylsalicylic acid (aspirin impurity D) is about 2.3; for 
salicylsalicylic acid (aspirin impurity E) is about 3.2; for 
acetylsalicylic anhydride (aspirin impurity F) is about 6.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 7 times the retention time of the acetylsalicylic 
acid peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to aspirin impurities A, B, 
C, D, E and F is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.15 per cent). The area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). The sum of areas of all the secondary peaks is not more 
than 2.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.25 per cent). Ignore 
any Peak with an area less than 0.3 times the areapftheprinelpal 
peak in the chromatogram obtained with reierence solution 
(a) (0.03 per cent). 

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite, and 
dissolve the cooled residue in 16 ml of brominated 
hydrochloric acid and 45 ml of water. Remove the excess of 
bromine with 2 ml of stannous chloride AsT. The resulting 
solution complies with the limit test for arsenic (2 ppm). 

Heavy metals. Not more than 10 ppm, determined by the 
following method. Dissolve 2.0 g in 25 ml of acetone, add 1 ml 
of water and 10 ml of hydrogen sulphide solution; any colour 
produced is not more intense than that produced by mixing 
25 ml of acetone, 1.0 ml of lead standard solution (20 ppm 
Ph) and 10 ml of hydrogen sulphide solution. 

Chlorides (2.3.12). Boil 1.75 g with 75 ml of water for 5 minutes, 
cool, add sufficient water to restore the original volume and 
filter. 25 ml of the filtrate complies with the limit test for chlorides 
(430 ppm). 

Sulphates (2.3.17). 10 ml of the filtrate obtained in the test for 
Chlorides complies with the limit test for sulphates (650 ppm). 

Readily carbonisable substances. Dissolve 0.5 g in 5 ml of 
sulphuric acid (containing 94.5 per cent to 95.5 per cent w/w 
of H2 SO4); any colour produced is not more intense than that 
of reference solution BYS4 (2.4.1). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 25.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.05 per cent w/v solution of aspirin RS 
in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 600 volumes of water and 400 

volumes of acetonitrile, add 2 ml of orthophosphoric 
acid, filter, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 10 

The retention time of the principal peak is about 4.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficitficy is not less than 2000 theoretical plates, the 
tailing factor -is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
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Inject the reference solution and the test solution. 

Calculate the content of C9H804. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Aspirin Gastro-resistant Tablets 

Acetylsalicylic Gastro-resistant Tablets 

Aspirin Gastro-resistant Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of aspirin, C9H804. 

Usual strength. 75 mg; 150 mg. 

Identification 

Boil a quantity of the powdered tablets containing 0.3 g of 
Aspirin for 2 to 3 minutes with 10 ml of 5 Msodium hydroxide, 
cool and add an excess of 1 M sulphuric acid;a crystalline 
precipitate is produced. To a solution of the precipitate in 
water add iron(III) chloride solution; a deep violet colour is 
produced. 

Tests 

Dissolution (2.5.2). 

A. Apparatus No.2, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 120 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 276 nm (2.4.7). Calculate the content of 
C9H804  in the medium from the absorbance obtained from a 
solution of known concentration of aspirin RS, prepared by 
dissolving in 0.1 M hydrochloric acid. 

Complies with the acceptance criteria given under acid stage. 

B.Apparatus No. 2, 

Medium. 900 ml of 0.1 Mhydrochloric acid replace with mixed 
phosphate buffer pH 6.8, 
Speed and time. 100 rpm and 45 minutes. 
Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 265 nm (2.4.7). Calculate the content of 
C9H804  in the medium from the absorbance obtained from a 
solution of known concentration of aspirin RS, prepared by 
dissolving in the dissolution medium. 

D. Not less than 70 per cent of the stated amotint of C91i304. 

Salicylic acid. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 0.3 g of Aspirin in 60 ml of acetonitrile and 1 ml of 
formic acid for 15 minutes and dilute to 100.0 ml with 
acetonitrile, filter. 

Reference solution (a). A 0.009 per cent w/v solution of 
salicylic acid in a mixture of 99 volumes of acetonitrile and 
1 volume of formic acid. 

Reference solution (b). A solution containing 0.3 per cent 
w/v of aspirin RS and 0.009 per cent w/v of salicylic acid in 
a mixture of 99 volumes of acetonitrile and 1 volume of formic 
acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of 0.05 M sodium dihydrogen 
orthophosphate, adjusted to pH 2.0 with ortho-
phosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 ill. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to salicylic acid is not more than the area 
of the peak in the chromatogram obtained with reference 
solution (a) (3.0 per cent). 

Other tests. Comply with the tests under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 99 volumes of acetonitrile and 1 volume of 
formic acid. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofpowder containing 0.3 g ofAspirin with 60 ml of acetonitrile 
and 1 ml of formic for 15 minutes and dilute to 100.0 ml with 
acetonitrile, filter. Dilute 1.0 ml of this solution to 4.0 ml with 
the solvent mixture. 

Reference solution (a). A0.075 per cent w/v solution of aspirin 
RS in the solvent mixture. 

Reference solution (b). A solution containing 0.075 per cent 
w/v of aspirin RS and 0.0015 per cent w/v of salicylic acid in 
the solvent mixture. 

Use chromatographic system as described in test for Salicylic 
acid. 

Injectleferenee solution (b). The test is not valid unless the 
rCsolqion.bC:tween the two principal peaks is not less than 

Inject reference solution (a) and the test solution. 

Calculate the content of C 9H804  in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states that the tablets should be 
swallowed whole and not chewed. 

Aspirin Tablets 

Acetylsalicylic Acid Tablets 

Aspirin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of aspirin, C9H804. 

Usual strengths. 75 mg; 150 mg; 300 mg; 600 mg. 

Identification 

Boil a quantity of the powdered tablets containing 0.5 g of 
Aspirin with 10 ml of sodium hydroxide solution for 3 minutes, 
cool and add 10 ml of dilute sulphuric acid; a white, crystalline 
precipitate is produced and the odour of acetic acid is 
perceptible. Filter, dissolve the precipitate in about 2 ml of 
water and add ferric chloride test solution; a deep violet 
colour is produced. 

Tests 

Dissoluton (2.5.2). 

Apparatus No. 2, 

Medium: 500 ml of buffer solution pH 4.5 prepared by 
dissolving 2.99 g of sodium acetate and 1.66 ml of glacial 
acetic acid with sufficient water and dilute to 1000 ml with 
water, 

Speed and time. 50 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute a 
suitable volume of the filtrate with the dissolution medium. 
Immediately measure the absorbance of the resulting solution 
at the maximum at about 265 nm (2.4.7). Calculate the content 
of C9H804  in the medium from the absorbance obtained from a 
solution of known concentration of aspirin RS in the same 
medium. 

D. Not less than 70 per cent of the stated amount of C9H804. 

Salicylic acid. Shake a quantity of the powdered tablets 
containing 0.2 g of Aspirin with 4 ml of ethanol (95 per cent), 
dilute to 100.0 ml with water, filter immediately, transfer 50 ml 
of the filtrate to a Nessler cylinder, add 1.0 ml of freshly 
prepared acid ferric ammonium sulphate solution, mix and 
allow to stand for 1 minute; the violet colour produced is hot 
more intense than that produced by adding 1 1111, of freshly 
prepared acid ferric ammonium sulphate .coluiion to a mixture 

of 3.0 ml of a freshly prepared 0.1 per cent w/v solution of 
salicylic acid, 2 ml of ethanol (95 per cent) and sufficient 
water to produce 50 ml contained in a second Nessler cylinder 
(3.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.5 g ofAspirin, add 30.0 ml of 0.5 M 
sodium hydroxide, boil gently for 10 minutes, cool and titrate 
the excess of alkali with 0.5 Mhydrochloric acid using phenol 
red solution as indicator. Repeat the operation without the 
substance under examination. The difference between the 
titrations represents the amount of sodium hydroxide required. 

1 ml of 0.5 Msodium hydroxide is equivalent to 0.04504 g of 
C9H804. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Soluble Aspirin Tablets 

Soluble Acetylsalicylic Acid Tablets; Dispersible Aspirin 
Tablets; Calcium Aspirin Tablets 

Soluble Aspirin Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
aspirin, C9H804 . 

Usual strength. 300 mg. 

Identification 

A. The tablets effervesce on the addition of water. 

B. Boil 0.1 g of the powdered tablets with 10 ml of water and 
0.5 ml of ferric chloride test solution; a violet-red colour is 
produced. 

Tests 

Salicylic acid. To a quantity of the powdered tablets containing 
0.5 g of Aspirin add 25.0 ml of chloroform, shake vigorously 
for 2 minutes and filter through a dry filter paper. Evaporate 
5.0 ml of the filtrate rapidly to dryness in a dish in a current of 
dry air at room temperature. Dissolve the residue in 2 ml of 
ethanol (95 per cent), transfer to a Nessler cylinder, using a 
further 1 ml of ethanol (95 per cent) to rinse the dish, dilute to 
50 ml with water, add 1 ml of acid ferric ammonium sulphate 
solution, mix, and allow to stand for 1 minute; the violet colour 
produced is not more intense than that produced by adding 
1 ml of acid frrri• ammonium sulphate solution to a mixture 
of 2.0 ml of a freshly prepared 0.15 per cent w/v solution of 
salilic acid, 3 ml of ethanol (95 per cent) and sufficient 
water to produce SO ml contained in a second Nessler cylinder 

per cent). 
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Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.3 g ofAspirin, dissolve in 10 ml of 
0.5 Msulphuric acid and boil under a reflux condenser for 1 
hour. Cool, transfer to a separating funnel with the aid of small 
quantities of water, and extract the liberated salicylic acid 
with four quantities, each of 20 ml, of ether. Wash the combined 
ether extracts with two quantities, each of 5 ml of water, remove 
the ether in a current of air at a temperature not exceeding 30°, 
dissolve the residue in 20 ml of 0.5 Msodium hydroxide, and 
dilute to 200.0 ml with water. Transfer 50.0 ml to a stoppered 
flask, add 50.0 ml of 0.05 M bromine and 5 ml of hydrochloric 
acid, protect the mixture from light and shake repeatedly during 
25 minutes. Add 20 ml of potassium iodide solution, shake 
thoroughly and titrate with 0.1 M sodium thiosulphate using 
starch solution, added towards the end of the titration, as 
indicator. 

1 ml of 0.05 bromine is equivalent to 0.003003 g of C 9H 804 . 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states that the tablets should be dispersed 
in water immediately before use. 

Aspirin and Caffeine Tablets 

Acetylsalicylic Acid and Caffeine Tablets 

Aspirin and Caffeine Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
aspirin, C9H804  and caffeine, C 8H 10N402 . 

Usual strength. Aspirin 0.4 g and caffeine 30 mg. 

Identification 

A. Boil 1 g of the powdered tablets with 10 ml of 1 Msodium 
hydroxide, cool and filter. Acidify the filtrate with I Msulphuric 
acid; a white precipitate is produced. Dissolve the precipitate 
in about 2 ml of water and add ferric chloride test solution; a 
deep violet colour is produced. 

B. Shake 0.5 g of the powdered tablets with 10 ml of water for 
5 minutes, filter and add 10 ml of 1 M sodium hydroxide. 
Extract with three quantities, each of 30 ml of chloroform, 
washing each extract with the same 10 ml of water. Filter the 
combined extracts through absorbent cotton and evaporate 
the filtrate to dryness. Reserve a quantity of the residue for 
test C. Dissolve 10 mg of the residue in 1 ml of hydrochloric 
acid, add 0.1 g of potassium chlorate and,-eVaporate to 
dryness jibs porcelain dish; a reddish residue relpains which 
becomes purple on exposure to ammonia vapour. 

C. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001per cent w/v solution of the residue reserved in Test B 
shows an absorption maximum at about 273 nm. 

Tests 

Salicylic acid. Shake a quantity of the powdered tablets 
containing 0.5 g of Aspirin with 50.0 ml of chloroform and 
10 ml of water and allow to separate. Filter the chloroform 
layer through a dry filter paper and evaporate 10 ml of the 
filtrate to dryness at room temperature using a rotary 
evaporator. To the residue add 4 ml of ethanol (95 per cent), 
stir well, dilute to 100 ml with water at a temperature not 
exceeding 10°, filter immediately, rapidly transfer 50 ml to a 
Nessler cylinder, add 1 ml of freshly prepared acid ferric 
ammonium sulphate solution, mix and allow to stand for 

1 minute; the violet colour produced is not more intense than 
that produced by adding 1 ml of acid ferric ammonium 
sulphate solution to a mixture of 3.0 ml of a freshly prepared 
0.05 per cent w/v solution of salicylic acid, 2 ml of ethanol 
(95 per cent) and sufficient water to produce 50 ml contained 
in a second Nessler cylinder (3.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. 

For aspirin - Weigh a quantity of the powder containing 
about 0.7 g of Aspirin, add 20 ml of water and 2 g of sodium 
citrate and heat under a reflux condenser for 
30 minutes. Cool, wash the condenser with 30 ml of warm 
water and titrate with 0.5 M sodium hydroxide using 
phenolphthalein solution as indicator. 

1 ml of 0.5 Msodium hydroxide is equivalent to 0.04504 g of 
C9H804. 

For caffeine  -  Weigh a quantity of the powder containing 
about 30 mg of Caffeine add 200 ml of water and shake for 
30 minutes. Add sufficient water to produce 250.0 ml and 
filter. To 10.0 ml of the filtrate add 10 ml of I Msodium hydroxide 
and extract immediately with five quantities, each of 30 ml, 
of chloroform, washing each extract with the same 
10 ml of water. Filter the combined chloroform extracts, if 
necessary, through absorbent cotton previously moistened 
with chloroform. Evaporate the solution to dryness and 
dissolve the residue as completely as possible in water, 
warming gently if necessary. Cool, add sufficient water to 
produce 100.0 ml, mix and filter if necessary. Measure the 
absorbance of the resulting solution at the maximum at about 
273 nm (2.4.7). 

Calculate the 59ntent of C 8H ioN402 taking 504 as the specific 
absorbance -at 273 nm. 

Storage. Store protected from moisture. 

Atazanavir Sulphate 

CH3 
H3C---6_cH 3  
0 	 OH HY 

HsCOA  

C38H52N607.H2SO4 	 Mol. Wt. 802.9 

Atazanavir Sulphate is salt with sulphuric acid of 
(3S,8S,9S,12S)-3,12-bis(1,1-dimethylethyl)-8-hydroxy-4,11- 
dioxo-9-(phenylmethyl)-6-[[4-(2-pyridinypplenyl]methyl]- 
2,5,6,10,13-pentaazatetradecanedioic acid dimethyl ester. 

Atazanavir Sulphate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C3 8 H52N607.H2 SO4, calculated 
on the dried basis. 

Category. Antiretroviral. 

Dose. 300 mg once daily, boosted with lower dose of 100 mg 
ritonavir once daily. 

Description. A white to pale yellow crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atazanavir 
sulphate RS or with the reference spectrum of atazanavir 
sulphate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -44° to -48°, determined on 
1.0 per cent w/v solution in a mixture of equal volumes of 
methanol and water at 22°. 

Sulphuric acid. Not less than 11.0 per cent w/w and not more 
than 13.0 per cent w/w. 

Weigh 0.2 g and sonicate with 30 ml of methanol, add 30 ml of 
water. Titrate with 0.1 Msodium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0049 g of 
sulphuric acid. 	 - 	- 
Related substances. Determine by liquid thromatographi 
(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B. 

Test solution. Dissolve 100 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution. A 0.0005 per cent w/v solution of 
atazanavir sulphate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Inertsil ODS-3), 
column temperature. 45°, 
mobile phase: A. dissolve 6.0 g of sodium dihydrogen 
orthophosphate monohydrate in water, add 2.0 ml of 
orthophosphoric acid and dilute to 1000 ml with water, 
adjust the pH to 2.5 with triethylamine, 

B. acetonitrile, 
-  a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 204 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test-gO/urtion. Dissolve 10 mg of the substance under 
examination in.100.0 ml of the mobile phase. 

 

OCH 3  
H2SO4 

Time 
(in min.) 

0 

Mobile phase A 
(per cent v/v) 

60 

Mobile phase B 
(per cent v/v) 

40 

15 60 40 

32 30 70 

44 30 70 

45 60 40 
55 60 40 

- 
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secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 

0(2;0  heprertecsetnst).  .Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and mix the contents of 20 capsules. 
Disperse a quantity ofthe mixed content containing about 20 mg 
ofAtazanavir with 150 ml of the mobile phase, sonicate for 15 
minutes and dilute to 250.0 ml with the mobile phase, filter. 

Reference solution. A 0.009 per cent w/v solution of atazanavir 
sulphate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (such as 
Inertsil ODS), 

- column temperature. 40°, 
- mobile phase: a mixture of 60 volumes of acetonitrile 

and 40 volumes of water, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 5 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 38H52N607  in the capsules. 

Storage. Store at a temperature not exceeding 30°. 

Atenolol 

OH 

H  0 	N CH3  

CH3 

Mol. Wt. 266.3 

Atenolol is (RS)-4-(2-hydroxy-3-isopropylaminopropoxy) 
phenylacetamide. 

Atenolol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 14H22N203 , calculateckpn the dried 
basis. 

Category. Antihypertensive. 

Dose. 50 to 100 mg, daily, in 1 or 2 doses. 

Description. A white or almost white powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atenolol RS or 
with the reference spectrum of atenolol. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in methanol shows absorption 
maxima at about 275 nm and 282 nm. The ratio of the absorbance 
at the maximum at about 275 nm to that at the maximum at 
about 282 nm is 1.15 to 1.20. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 99 volumes of methanol and 
1 volume of strong ammonia solution. 

Test solution. Dissolve 1.0 g of the substance under 
examination in sufficient methanol to produce 100 ml. 

Reference solution. A 1.0 per cent w/v solution of atenolol RS 
in methanol. 

Apply to the plate 10 ul of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

Tests 

Medium. 1000 ml of 0.025 M hydrochloric 

Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than degree 6 of the 
appropriate range of reference solutions. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 1.0 ml of the solution to 10.0 ml with the 
mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- Mobile -phase: dissolve 1.1 g of sodium 1-heptane-
4ulphonate and 0.71 g of anhydrous dibasic sodium 

,phosphate in 700 ml of water. Add 2 ml ofdibutylamine, 

H 2 N 

Ci4H22N203 

ATAZANAVIR CAPSULES 

Reference solution. A0.01 per cent w/v solution of atazanavir 
sulphate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (such as lnertsil 
ODS-3), 

- column temperature. 45°, 
- mobile phase. a mixture of 45 volumes of buffer solution 

prepared by dissolving 6.0 g of sodium dihydrogen 
orthophosphate monohydrate in water, add 2.0 ml of 
orthophosphoric acid and dilute to 1000 ml with water, 
adjusted to pH 2.5 with triethylamine and 55 volumes 
of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 ul. 

Inject the reference solution. The test is not valid unless the 
column efficiency are not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 38H52N607. 112SO4. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Atazanavir Capsules 
Atazanavir Sulphate Capsules 

Atazanavir Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of atazanavir, 
C38H52N607. 

Usual strengths. 150 mg; 200 mg; 300 mg; 400 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with that of reference 
solution. 

B.When examined in the range from 200 nm to 400 nm (2.4.7), 
a 0.012 per cent w/v solution in 0.2 per cent v/v solution of 
hydrochloric acid shows an absorption maximum as obtained 
with atazanavir sulphate RS of the same concentration. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1 (Use sinkers, if required), '%-`-"- 

IP 2018 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the dissolution medium. Measure 
the absorbance at the maximum at about 300 nm (2.4.7). 
Calculate the content of C 38H 52N607  in the medium from the 
absorbance obtained from a solution of known concentration 
of atazanavir sulphate RS. 

D. Not less than 75 per cent of the stated amount of 
C38H52N607 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 10 volumes of mobile phase A and 10 volumes 
of mobile phase B. 

Test solution. Mix the contents of 20 capsules. Disperse the 
content of capsules containing about 50 mg of Atazanavir 
with 30 ml of the solvent mixture, sonicate for 15 minutes and 
dilute to 50.0 ml with the solvent mixture and filter. 

Reference solution. A 0.001 per cent w/v solution of atazanavir 
sulphate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (such as 
Inertsil ODS-3), 

- column temperature. 45°, 
- mobile phase: A. dissolve 6.0 g of sodium dihydrogen 

orthophosphate monohydrate and 2 ml of 
orthophosporic acid in 1000 ml of water, adjusted to 
pH 2.5 with triethylamine or orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume:20 

Time 	Mobile phase A 	Mobile phase B 
(in min) 	(per cent v/v) 	(per cent v/v) 

0 	 60 	 40 

15 	 60 	 40 

32 	 30 	 70 

44 	 30 	 70 

45 	 60 	 40 

55 	 60 	 40 

Inject the reference solution. The test is not valid unless the 
theoretical plates of the principal peak is not less than 2000 
and the tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

;. Inject thereference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
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and adjusted to pH 3.0 with 0.8 M orthophosphoric 

acid, add 300 ml of methanol, 
- flow rate: 0.6 ml per minute, 

spectrophotometer set at 226nm, 
- injection volume: 501.11. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.25 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (0.25 per cent). The sum of areas of all the secondary 
peaks is not more than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution 
(0.5 per cent). 

Chlorides (2.3.12). Dissolve 0.25 g in a mixture of 1 ml of 2 M 

nitric acid and 15 ml of water. The solution complies with the 
limit test for chlorides without further addition of 2 AI nitric 

acid (0.1 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.2 g in 80 ml of anhydrous glacial acetic 

acid. Titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02663 g of 

Atenolol Tablets 
Atenolol Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of atenolol, 
C I4H22N203 . 

Usual strengths. 50 mg; 100 mg. 

Identification 

A. Heat a quantity of the powdered tablets containing about 
0.1 g of Atenolol with 15 ml of methanol to 50°, shake for 
5 minutes, filter (Whatman No. 42 paper is suitable) and 
evaporate the filtrate to dryness on a water-bath. Warm the 
residue with 10 ml of 0.1 M hydrochloric acid, shake and 
filter. Add to the filtrate sufficient 1 M sodium hydroxide to 

make it alkaline, extract with 10 ml ofchlorofbrm. dry by shaking 

with anhydrous sodium sulphate, filter, evaporate the filtrate 
to dryness on a water-bath and dry the residue. at 105° for 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atenolol RS or 
with the reference spectrum of atenolol. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 275 nm and 282 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.2 g of Atenolol, transfer to a 
500-ml volumetric flask using 300 ml of methanol, heat the 
resulting suspension to 60° and shake for 15 minutes. Cool, 
dilute to 500.0 ml with methanol, filter through a fine glass 
micro-fibre filter paper (Whatman GF/C) and dilute a suitable 
volume of the filtrate with sufficient methanol to produce a 
solution containing 0.01 per cent w/v of Atenolol. Measure 
the absorbance of the resulting solution at the maximum at 
about 275 nm (2.4.7). Calculate the content of C I4 H22N203 

 taking 53.7 as the value of the specific absorbance at 275 nm. 

Atenolol and ChlorthalidoneXablets 
Atenolol and Chlorthalidone Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of atenolol, C I4H,2N203  and not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chlorthalidone, 

Usual Strengths. Atenolol, 25 mg and Chlorthalidone, 6.25 
mg; Atenolol, 50 mg and Chlorthalidone, 12.5 mg; Atenolol, 
100 mg and Chlorthalidone, 25 mg. 

Identification 

A.Determine by thin layer chromatography (2.4.17), using the 
plate coated with silica gel GF254. 

Mobile phase. A mixture of 30 volumes of18 M ammonia and 
150 volumes of butan-1 -o/. 

Test solution. Remove any film coating from the tablets. 
Disperse a quantity of the powdered tablets containing 0.1 g 
ofAtenolol with 10.0 ml ofmethanol for 15 minutes and filter. 

Reference solution (a). A 1.0 per cent w/v solution of atenolol 
RS in methanol. 

Reference solution (b). A 0.25 per cent w/v solution of 
chlorthalidone RS in methanol. 

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate in a 
current of warm air and examine under ultraviolet light at 
254 nm. The two principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a) and reference solution 
(b). 

B. In the Assay, the principal peaks in the chromatogram 
obtained with test solution correspond the prineipal-peak5 in 
the chromatograms obtained with reference oluti.on solutions 
(a) and reference solution (b). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Remove any film coating from the tablets, powder 
and shake a quantity of the powder containing 0.1 g of atenolol 
with 25.0 ml of the mobile phase for 30 minutes with the aid of 
ultrasound. Filter through a suitable filter (Whatman No 1 is 
suitable) and use the filtrate. 

Reference solution(a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution(b). Dissolve 10.0 mg of atenolol impurity 
RS in 0.1 ml ofdimethyl suljbxide, with the aid of gentle heat, 
and dilute to 20.0 ml with the mobile phase. 

Reference solution(c). A 0.002 per cent w/v solution of 2-(4- 
chloro-3-sulfamoylbenzoyl)benzoic acid RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column, 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A mixture of 20 volumes of tetra-

hydrofuran, 180 volumes ofmethanol and 800 volumes 
of 0.025 M potassium dihydrogen orthophosphate 
containing 1.0 g ofsodium octanesulphonate and 0.4 g 
of tetrabutylammonium hydrogen sulphatein 1000 ml 
and adjusted to pH 3.0 with orthophosphoric acid , 
flow rate: 2 ml per minute, 

- spectrophotometer set at 226 nm, 
- injection volume: 20 pl 

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (b) resembles 
the reference chromatogram obtained with the atenolol 
impurity standard RS and the peaks due to tertiary amine, 
which is normally a doublet and bis ether are clearly separated. 
If necessary, adjust the concentration of sodium 
octanesulphonate in the mobile phase; if its concentration is 
increases, the retention time of the tertiary amine is prolonged. 

Inject reference solutions (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(4-chloro-3-sulfamoyl-benzoyl) 
benzoic acid is not more than the area of the peak in the 
chromatogram obtained with reference solution (c) (2 per 
cent, with reference to the content of chlorthalidone), the area 
of any peak corresponding to blocker acid is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent, with reference to the 
content of atenolol) and the area of any peak corresponding 
to either tertiary amine or bis ether is not more than half of the 
area_ofthe principal peak in the chromatogram obtained with 
referetice solution (a) (0.25 per cent, with reference to the 
content of atenolol). 

Tests 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 25 mg of Atenolol with 25 ml of the mobile phase 
and mix with the aid of ultrasound for 20 minutes, filter (such 
as Whatman GF/C filter) and use the filtrate. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with the mobile phase. 

Reference solution (b). Dissolve 10 mg of atenolol impurity 

standard RS in 0.1 ml of dimethyl sulphoxide with the aid of 
gentle heat, dilute to 10 ml with the mobile phase and mix. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm), 

- mobile phase: dissolve 0.8 g of sodium 

octanesulphonate and 0.4 gm of tetrahutyl- ammonium 
hydrogen sulphate in 1000 ml of a mixture of 20 volumes 
of tetrahydrofuran, 180 volumes of methanol and 800 
volumes of a 0.34 per cent w/v solution of potassium 

dihydrogen phosphate and adjust the pH to 3.0 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 226 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (b) resembles 
the reference chromatogram supplied with the atenolol impurity 
standard RS in that the peak due to bis-ether precedes and is 
separated from that due to tertiary amine, which is normally a 
doublet. If necessary, adjust the concentration of sodium 
octanesulphonate in the mobile phase; if its concentration is 
increased, the retention time of the tertiary amine is prolonged. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 4-(2-hydroxy-3-isopropylamino-
propoxy)phenylacetic acid (blocker acid) is not more than the 
area of the peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the area of any peak 
corresponding to either tertiary amine or bis-ether is not more 

" than half the area of the peak in the chromatogram obtained 

lhour. The residue complies with the following test. 	with reference solution (a) (0.25 per cent). 
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Uniformity of content. Complies with the test stated under 
Tablets. (For chlorthalidone) 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. 

Test solution. Disperse one tablet in 15 ml of the mobile phase, 
and disperse with the aid of ultrasound for about 30 minutes, 
allow to cool, dilute to volume with 25.0 ml with mobile phase 
shake and filter, rejecting the first few ml of the filtrate. Use the 
filtrate. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 1 4ll1,C1N204S in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets, weigh a quantity 
of the powder containing about 100 mg of atenolol and transfer 
to a 100.0 ml volumetric flask. Add about 70.0 ml of the mobile 
phase and disperse with the aid of ultrasound for about 30 
minutes, allow to cool, dilute to volume with mobile phase and 
filter, rejecting the first few ml of filtrate. Dilute 5.0 ml of this 
solution to 50.0 ml with mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of atenolol 
RS in mobile phase. 

Reference solution (b). A 0.025 per cent w/v solution of 
chlorthalidone RS in mobile phase. 

Reference solution (c). Transfer 5.0 ml reference solution (a) 
and 5.0 ml reference solution (b) in 50.0 ml volumetric flask 
and dilute to volume up to the mark with mobile phase and 
mix 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 74 volumes of 0.05 per cent 

w/v solution of sodium octanesulphonate, 20 volumes 
of acetonitrile, 5 volumes ofpropan-2-ol and 1 volume 
of sulphuric acid (10 per cent v/v) and adjusted to pH 
3.0 with 2 M sodium hydroxide, 
flow rate: 1 ml per minute, 
spectrophotometer set at 275 nm, 

- injection volume: 20 pl. 

Inject the reference solution(c). The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution(c) and the test solution. 

Calculate the content of C 14 1-1 22N203and C I 4HIIC1N204S in the 
tablets. 

Storage. Store protected from light and moisture: :at a 
temperature not exceeding 30°. 

I 

Atomoxetine Hydrochloride 

C171121NO,HCI 	 Mol. Wt. 291.8 

Atomoxetine Hydrochloride is (R)-N-Methyl-3-phenyl-3-(o-
tolyloxy)propylamine hydrochloride. 

Atomoxetine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent ofC111 -112I3NO2, calculated 
on the anhydrous basis. 

Category. Cerebral activator. 

Dose. Children and adolescents up to 70 Kg body weight, 
total daily dose of approx. 0.5 mg per Kg, increased after a 
minimum of 3 days to a target total daily dose of approx 1.2 mg 
per Kg; Children and adolescents over 70 Kg body weight, 
total daily dose of 40 mg, increased after a minimum of 3 days 
to a target total daily dose of approx 80 mg. 

Description. A white to creamish yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atomoxetine 
hydrochloride RS or with the reference spectrum of 
atomoxetine hydrochloride. 

Tests 

Specific optical rotation (2.4.22). -36.0° to -42.0°, determined 
in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 12 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.012 per cent w/v solution of 
atomoxetine hydrochloride RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of70 volumes ofa buffer solution 
prepared by dissolving 0.05 M potassium dihydrogern 
orthophosphate in water, add 2 ml of triethylamine, 

44stea to pH 2.5 with orthophosphoric acid and 
yohides of acetonitrile, 

flow rate: 1 ml per minute. 

.•' 

3.1  

- spectrophotometer set at 220 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Heavy metals (2.3.13).1 g complies with the limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1 g. 

Assay. Dissolve 0.25 g in 40 ml ofglacial acee acid and add 
10 ml of 5 per cent w/v of mercuric acetate solution in glacial 
acetic acid. Titrate with 0.1M perchloric acid, determining 
ithe end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02918 g of 
C171121NO.HC1. 

Atomoxetine Capsules 
Atomoxetine Capsules contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
atomoxetine, C 17f12 ,NO. 

Usual strengths. 18 mg; 25 mg; 40 mg; 60 mg; 80 mg; 100 mg. 

Identification 

A. Dissolve the content of capsules containing 60 mg of 
atomoxetine in 10 ml of methanol, centrifuge at 4000 rpm for 5 
minutes, Evaporate the solution to a dry powder with the aid 
of a stream of air or nitrogen. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with atomoxetine hydrochloride 
RS treated in the same manner or with the reference spectrum 
of atomoxetine hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No.1 (Use sinker, if required), 
Medium. 1000 ml of 0.1M hydrochloric act 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Dissolve a quantity of atomoxetine 
hydrochloride RS in the dissolution medium and dilute with 
the dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H2I NO in the medium. 

D. Not less than 80 per cent of the stated amount of C I7H2INO. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of the mixed content containing 100 mg of 
atomoxetine in 50 ml of the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution. Disperse 100 mg each of atomoxetine 
hydrochloride RS and urea in 10 ml of water, mix with the aid 
of ultrasound for 3 minutes, heat at 85° in an oven for 40 
minutes, and allow to cool to room temperature. Dilute the 
resulting solution to 100.0 ml with the mobile phase. 

NOTE-The oven temperature and time in the oven can be 
adjusted to give a suitable level of atomoxetine N-amide 
peak. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3.5 pm), 
- mobile phase: a mixture of 59 volumes of buffer solution 

prepared by dissolving 4.9 g of sodium 
1-decanesulphonate and 6.9 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.1 
with orthophosphoric acid and 41 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 10 pl. 

Name 	 Relative 
retention time 

Desmethyl atomoxetine' 
	

0.76 
Atomoxetine 	 1.0 
Atomoxetine N-amide2 
	

1.2 
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Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atomoxetine N-amide 
and atomoxetine is not less than 2.6. 

Inject the test solution. The area of any peak corresponding 
to desmethyl atomoxetine is not more than 0.3 per cent, the 
area of any other secondary peak is not more than 0.2 per cent 
and the sum of the areas of all the secondary peaks is not 
more than 1.0 per cent, calculated by area normalization. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of the mixed contents containing 10 mg of 
atomoxetine in 65 ml of the mobile phase, shake for 20 minutes 
and dilute to 100.0 ml with the mobile phase. 

Reference solution (a). A solution containing 0.01 per cent 
w/v of atomoxitine hydrochloride RS and 0.002 per cent w/v 
of o-cresol in the mobile phase. 

Reference solution (b). A 0.0114 per cent w/v solution of 
atomoxitine hyrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3.5 gm), 
- column temperature: 35°, 
- mobile phase: dilute 3 ml of triethylamine in a solution 

contaning a mixture of 62 volumes of buffer solution 
prepared by dissolving 5.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 38 volumes of 
acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 gl. 

The relative retention time with reference to atomoxetine for 
o-cresol is 1.3. 

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to atomoxetine and o-
cresol is not less than 3.5, the tailing factor for the principal 
peak is not more than 2.0 in the chromatogram obtained with 
reference solution (a) and the relative standard deviation for 
replicate injections is not more than 1.0 per cent in the 
chromatogram obtained with reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of C i7H2 , NO in the capsules. 

Storage. Store protected from moisture. 

Atorvastatin Calcium 

, 3H20 

C66H68CaF2N40,0,3H20 	 Mol. Wt. 1209.4 

Atorvastatin Calcium is calcium salt of ((3R,8R)-2-(4- 
fl uoropheny1)-oc,o-dihydroxy-5-(1-methylethyl)-3-phenyl-4- 
[(pheny 1 am i no)c arbony 1] -1H-pyrrole- 1 -heptanoic acid 
trihydrate. 

Atorvastatin Calcium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C66H68 CaF2N4O10 ,  calculated 
on the anhydrous basis. 

Category. Antihyperlipidaemic. 

Dose. Initially, 10 mg daily; may be increased up to 80 mg once 
daily. 	 1 
Description. A white to off-white, crystalline powder. It shows 
polymorphism. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atorvastatin 
calcium RS or with the reference spectrum of atorvastatin 
calcium. 

B. Determine by atomic absorption spectro-photometry (2.4.2). 
A 0.005 per cent w/v solution of the substance under 
examination in a mixture of75 volumes ofmethanol, 25 volumes 
of water and 2 volumes of hydrochloric acid using air-
acetylene flame, shows absorption at the calcium emission 
line at 422.7 nm. 

Tests 

Specific optical rotation (2.4.22). - 6.0° to -12.0°, determined in 
a 1.0 per cent w/v solution in dimetkvlsulphoxide. 

(2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

Related substances. Determine by liquid chromatography 

examination 	ml ofmethanol and dilute to 100 ml with the 
Dissolve 50 mg of the substance under 

1 
solvent mixture. 

Reference solution (a). A 0.5 per cent w/v solution of 
atorvastatin calcium RS in methanol. Dilute 5 ml of the 
solution to 50 ml with the solvent mixture. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the solvent mixture. 

Chromatographic 

  octadecylsilane
astainlesse 

 tsyesl  system   b  
m  - column 25 cm x 4.6 mm, packed with 

 

onded to porous silica (5 gm), 
- mobile phase: A. a mixture of 92.5 volumes of 

acetonitrile and 7.5 volumes tetrahydroftran, 
B. a mixture of 58 volumes of a buffer 

solution prepared by dissolving 5.75 g of ammonium 
dihydrogen orthophosphate in 1000 ml of water and 42 
volumes of mobile phase A, 

C. a mixture of 20 volumes of the buffer 
solution, 20 volumes of mobile phige A and 60 volumes 
aofgrmadetihenatnporl, 

-
o 

gramme using the conditions given below, 
- spectrophotometer set at 246 nm, 
- injection volume: 20 gl, 
- injection delay 10 minutes. 

Time 	Flow rate 	Mobile 	Mobile 
phase B 	phase C 

(in min.) 	(ml per min.) (per cent v/v) (per cent v/v) 

0 

20 

35 

40 
b5(`: -55  

60 

	

1.8 	 100 
	

0 

	

1.8 	 100 
	

0 

	

1.5 	 25 
	

75 

	

1.5 	 25 
	

75 

	

1.5 	 0 
	

100 

	

1.8 	 100 	 0 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
individual secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak obtained in the 
chromatogram obtained in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 6.0 per cent. 

Assay. Determine by liquid chromatography (2=:4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

Test solution. Dissolve 80 mg of the substance under 
examination in 20 ml ofmethanol and dilute to 200 ml with the 
solvent mixture. Dilute this solution with the solvent mixture 
to produce a solution containing 0.008 per cent w/v of 
Atorvastatin Calcium. 

Reference solution. Dissolve 20 mg of atorvastatin calcium 
RS in 5 ml of methanol and dilute to 50 ml with the solvent 
mixture. Dilute the solution with the solvent mixture to produce 
a solution containing 0.008 per cent w/v of Atorvastatin 
Calcium. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 58 volumes of a buffer solution 

prepared by dissolving 5.75 g ofammoniumdihydrogen 
orthophosphate in 1000 ml of water and 42 volumes of 
a mixture of 92.5 volumes of acetonitrile and 7.5 volumes 
of tetrahydrofuran., 
flow rate: 1.8 ml per minute, 

- spectrophotometer set at 246 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C66H68CaF21•1401o. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Atorvastatin Tablets 

Atorvastatin Calcium Tablets 

Atorvastatin Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
atorvastatin, C33H35FN205. 

Usual strengths. 10 mg; 20 mg; 40 mg; 80 mg (1 mg of 
Atorvastatin Calcium (C66H68CaF2N40 1 0.3H2O) is equivalent 
to 923.8 gg of atorvastatin C 3;H35FN205 . 

Identification 

In -the- Assay;  the principal peak in the chromatogram obtained 
with the .test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Ca' 

OH OH 
COO 

    

3. 
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Reference solution. Weigh a suitable quantity of atorvastatin 
calcium RS and dissolve in sufficient methanol to produce a 
solution containing 0.08 per cent of atorvastatin. To 
5 ml of this solution, add 20 ml of methanol and dilute to 
50 ml with the solvent mixture to produce a solution containing 
0.008 per cent w/v of atorvastatin. 

olumn 25 cm x 4.6 mm, packed with 
Chromatographic  og r a p hi cs tseyesit em c  

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of50 volumes ofa buffer solution 

prepared by dissolving 1.54 g of ammonium acetate in 
1000 ml of water and adjusting the pH to 4.0 with glacial 
acetic acid, and 50 volumes of a mixture of 92.5 volumes 
of acetonitrile and 7.5 volumes of tetrahydrofuran, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 246 nm, 
- injection volume: 20 pl. 	 oe' 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject the reference solution the test solution. 

Calculate the content of C 33H35FN,05  in the tablets. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of atorvastatin. 

Atorvastatin and Fenofibrate Tablets 
Atorvastatin Calcium and Fenofibrate Tablets 

Atorvastatin and Fenofibrate Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of atorvastatin, (C33H35F . N205)2, and fenofibrate, 
C201121 C104. 

Usual strengths. Atorvastatin Calcium equivalent to 
Atorvastatin, 10 mg and Fenofibrate, 72.5 mg; Atorvastatin, 
20 mg and Fenofibrate, 145 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (c). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of a solution prepared by dissolving 7.21 g of 
sodium lautyl sulphate in 1000 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system described under Assay. 

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Weigh a suitable quantity of atorvastatin 
calcium RS and fenofibrate RS and transfer to a 50.0 ml 
volumetric flask. Dissolve with about 30 ml of methanol and 
dilute to volume with methanol. Dilute suitable volume with 
the dissolution medium to obtain a solution having a known 
concentration similar to the concentration of the test solution. 

Calculate the content of C 66f1 70F2N40 10  and C201-1 21 C104  in the 
medium. 

D. Not less than 70 per cent of the stated amounts of 
C66H70F2N40 10  and C20H, 1  C104 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Use chromatographic system and test solution as described 
under Assay, except injection volume, use 50 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated by 
area normalisation. 

Uniformity of Content. For tablets containing 10 mg or less 
of Atorvastatin  - 

Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Disperse one tablet in 30 ml of methanol, sonicate 
for 15 minutes, dilute to 50.0 ml with same solvent, centrifuge 
at 2500 rpm for about 10 minutes, and filter. Dilute 5.0 ml of this 
solution to 25.0 ml with the mobile phase. 

Reference solution. A 0.08 per cent w/v solution of atorvastatin 
RS in methanol. Dilute 5.0 ml of this solution to 100.0 ml with 
the mobile phase. 

Carry out the chromatographic system described under Assay. 

Calculate the content of C 66 F170F,N40 10  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
oftheliowderVontaining 160 mg of Fenofibrate with 60 ml of 
methagol sonicate for 15 minutes, dilute to 250.0 ml with the 

e solvent centrifuge at 2500 rpm for about 10 minutes, and 
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Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.8, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
atorvastatin calcium RS in methanol, and dilute quantitatively 
with the dissolution medium to obtain a solution of about the 
same concentration as the test solution. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C33H35FN205 . 

D. Not less than 70 per cent of the stated amount of 
C33H35FN205 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

Test solution. Weigh a quantity of the powdered tablets 
containing 50 mg of atorvastatin, disperse in 10 ml of methanol, 
add 20 ml of the solvent mixture, disperse with the aid of 
ultrasound, if required, and dilute to 100.0 ml with the solvent 
mixture and filter. 

Reference solution (a). Weigh a suitable quantity of 
atorvastatin calcium RS, dissolve in 5 ml of methanol 
and dilute to 50.0 ml with the solvent mixture, to produce 
0.05 per cent w/v of atorvastatin. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

IP 2018 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 246 nm, 
- injection volume: 20 gl, 
- injection delay 10 minutes. 

Time 

(in min.) 

Flow rate 

(ml per mm.) 

Mobile 	Mobile 
phase B 	phase C  p 

(per cent v/v) (per cent v/v) 

0 1.8 100 0 
20 1.8 100 0 

35 1.5 25 75 

40 1.5 25 75 

55 1.5 0 100 

60 1.8 100 0 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 4 times the area of the peak in the chromatogram 
obtained with reference solution (b) (4.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the peak 
obtained with reference solution (b) (0.05 per cent). 

Uniformity of content. (For tablets containing 10 mg or less) 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using the following test solution. 

Test solution. Disperse one tablet in 3 ml of water, add 25 ml of 
methanol and mix with the aid of ultrasound, make up to 50 ml 
with the solvent mixture, filter. Dilute sufficient amount of the 
the filtrate with solvent mixture to produce a solution 
containing 0.008 per cent w/v of atorvastatin. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A solution prepared by dissolving 6.8 g of 
potassium dihydrogen orthophosphate and 0.9 g of sodium 
hydroxide in 1000 ml of water and adjusting the pH to 6.8 with 
phosphoric acid or sodium hydroxide. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powdered tablets containing about 80 mg of 
atorvastatin, add 3 ml to 5 ml of water and disperse in sufficient 
methanol to produce a solution containing 0.016 per cent w/v 
of atorvastatin. Disperse with the aid of ultrasound, if required, 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 92.5 volumes of 

acetonitrile and 7.5 volumes tetrahydrofuran, 
B. a mixture of 58 volumes of a buffer 

solution prepared by dissolving 5.75 g of ammonium 
dihydrogen orthophosphate in 1000 ml of water and 42 
volumes of mobile phase A, 

C. a mixture of 20 volutll of th-17fiffer7 - and,Ifer. Dilute the filtrate with sufficient of the solvent mixture 
solution, 20 volumes of mobile phase A and 60 v to pr4duce 4:- ,solution containing 0.008 per cent w/v of 

of methanol, ostaii 
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H 3C 0 

CH3 8 p CH3 

, 2 C 6  H 5S 0-3 

OCH3 

H 3C 0 

H3C 0 

H3C0 
	 OCH 3  

C651-182N201852 
	 Mol. Wt.1243.5 

Atracurium Besylate is isoquinolinium, 2,2'-[1,5- 
Atosiban Acetate 

0 CH3 

0 

)
N

Ile-Thr-Asn-Cys-Pro-Orn-Gly-N H2 

Mobile phase A 
(per cent v/v) 

85 
70 
60 
60 
85 
85 

Mobile phase B 
(per cent v/v) 

15 

30 
40 
40 
15 
15 
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CH 3COOH. 

Water (2.3.43). Not more than 15.0 per cent, determined on 
0.05g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
mexoabmilienpathiaosne 

B. 
 mobile phase B and dilute to 25.0 ml with 

-74;00”.' 
Reference solution. A 0.1 per cent w/v solutiokaa*:ibqn 
acetate RS in mobile phase B. 	 f l 

filter. Dilute 10.0 ml of the filtrate to 25.0 ml with the mobile 
phase. 

Reference solution (a). A 0.18 per cent w/v solution of 
atorvastatin calcium RS in methanol. Dilute 5.0 ml of this 
solution to 50.0 ml with methanol. 

Reference solution (b). A 0.064 per cent w/v solution of 
fenofibrate RS in methanol. 

Reference solution (c). Dilute 5.0 ml reference solution (a) 
and 10.0 ml of reference solution (b) to 25.0 ml with the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 iAm) (Such 
as Hypersil BDS C18 ), 

- mobile phase: a mixture of 35 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid, 35 volumes of acetonitrile 
and 30 volumes of methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 gl. 

Inject reference solution (c). The test is not valid unless the 
resolution between atorvastatin and fenofibrate peaks is not 
less than 27, the column efficiency is not less than 7000 
theoretical plates, the tailing factor is not more than 2.0 and 
the relative standard deviation of replicate injections is not 
more than 2.0 per cent for atorvastatin peak. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 66H70F2N4010  and C201-121 C104  in the 
tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of atorvastatin, and fenofibrate. 

0  

Atosiban Acetate contains not less than 93.0 per cent and not 
more than 107.0 per cent of C 43H67N 11 0 1252, calculated on the 
anhydrous and acetic acid free basis. 

Category. Oxytocin antagonist. 

Description. A white to off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atosiban 
acetate RS or with the reference spectrum of Atosiban acetate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -43.0° to - 53.0°, calculated 
on anhydrous basis and determined in 1.0 per cent w/v 
solution of 1.0 per cent v/v acetic acid in water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in mobile phase B and diluted to 5.0 ml with 
mobile phase B . 

Reference solution. A 0.004 per cent w/v solution of Atosiban 
acetate RS in mobile phase B. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as ZIC 

HILIC (5 gm), 
- column temperature: 60°, 
- mobile phase: A . a mixture of 5 volumes of a buffer 

solution prepared by dissolving 1.94 g ammonium 
acetate in 1000 ml of water , adjusted to the pH 4.0 
with trifluoro acetic acid and 95 volumes of acetonitrile, 

B. a mixture of 40 volumes of buffer 
solution and 60 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 0.7 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 

Time 
(in min.) 

0 
30 
40 
50 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than the area of reference solution 
(1.0 per cent) ,and the sum of areas of all the secondary peaks 
is not more than the area of 3 times the area of reference 
solution (3.0 per cent). 

Acetic acid. Not more than 14 per cent w/w on anhydrous 

bDTaesstiet solution. 

by liquid chromatography (2.4.14). 

basis. 

 olution. Dissolve 25 mg of the substance under 

Determine 

e  
examination in water and dilute to 5.0 ml with water. 

Reference solution. A 0.07 per cent w/v solution of acetic 

acid RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a 0.1 per cent v/v solution of 

orthophosphoric acid in water and 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1.0 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 20  

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 99 1 

15 99 1 

22 5 95 

23 99 1 

35 99 1 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as ZIC 

HEILIC (5 gm), 
- column temperature: 60°, 
- mobile phase: A. a mixture of 5 volumes of a buffer 

solution prepared by dissolving 1.94 g ammonium 
acetate in 1000 ml of water , adjusted to the pH 4.0 
with trifluoro acetic acid and 95 volumes of acetonitrile, 

B. a mixture of 40 volumes of buffer 
solution and 60 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 0.7 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 10 pl. 
Time 

(in min.) 
Mobile phase A 

(per cent v/v) 
Mobile phase B 
(per cent v/v) 

0 85 15 

30 70 30 
40 60 40 

50 60 40 

51 85 15 

65 85 15 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C43H67N1101252. 

Atracurium Besylate 

pentanediylbis[oxy(3-oxo-3,1-propanediy1)J]bis 
[14(3,4-dimethoxyphenypmethyl]-1,2,3,4-tetrahydro-
6,7-dimethoxy-2-methyl-, dibenzenesulphonate. 

Atracurium Besylate contains not less than 96.0 per cent and 
not more than 102.0 per cent of C651-182N2018S2, calculated on 
the anhydrous basis. 

It contains not less than 5.0 per cent and not more than 6.5 per 
cent of the trans-trans isomer, not less than 34.5 per cent and 
not more that( 38.5 per cent of the cis-trans isomer, and not 
less 94..an 55.0 .per cent and not more than 60.0 per cent of the 
cis7cis is,omer4 

51 
C43H671•111012 	 MO1 Wt. 994.2 _ - 	-65 - - •   
Atosiban Acetate is [1-(3-Sulfanylpropanoy1)-244-q-ethyl-L)-. inject -The reference solution. The test is not valid unless the 
tyrosine)-4-threonine-8-ornithine]oxytocin.  	column efficiency is not less than 3000 theoretical plates , the 
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Category. Neuromuscular blocking agent. 

Dose. 0.4 to 0.5 mg per Kg given as intravenous bolus injection. 

Description. A white to off-white solid. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atracurium 
besylate RS or with the reference spectrum of atracurium 
besylate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Methyl benzenesulphonate. Determine by liquid 
chromatography (2.4.14). 

Test solution. Dissolve 100 mg ofAtracurium Besylate in mobile 
phase A and dilute to 10 ml with mobile phase A. 

Reference solution (a). A 0.02 per cent w/v solution of methyl 
benzenesulphonate in acetonitrile. Dilute this solution to 
obtain a 0.0001 per cent w/v solution with mobile phase A. 

Reference solution (b). Transfer 1 ml of the test solution and 
5 ml of 0.02 per cent w/v solution of methyl benzenesulphonate 
in acetonitrile and dilute to 100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 10.2 g of monobasic 
potassium phosphate in about 950 ml of water, adjusting 
to pH 3.1 with orthophosphoric acid and dilute to 
1000 ml with water, 20 volumes of acetonitrile and 
5 volumes of methanol, 

B. a mixture of 50 volumes of buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 217 nm, 
- injection volume: 100  

Time 
(in min.) 

Mobile phase A 
(per cent v/-v) 

Mobile phase B 
(per cent v/v) 

0 80 20 
5 80 20 
15 75 25 
25 55 45 
30 55 45 
38 0 
45 0 100„ 
47 80 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the trans -trans isomer and 
methyl benzenesulphonate is not less than 12.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 12 per cent in the chromatogram obtained with reference 
solution (a). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to methyl benzenesulphonate is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.01 per cent). 

Toluene. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 20 mg of the substance under 
examination in 1 ml of water. 

Reference solution. A 0.01 per cent w/v solution of toluene in 
water. 

Chromatographic system 
- a fused silica column 30 m x 0.53 mm, coated with 

chemically cross-linked 5 per cent Phenyl- 95 per cent 
methylpolysiloxane (5 gm), 

- temperature: 
column. 35° for 5 minutes, then raised at the rate of 8° 
per minute to 175°, followed by an increase at a rate of 
35° per minute to 260°, and maintained at 260° for at 
least 16 minutes, 

- inlet port. 70° and detector at 260°, 
flame ionization detector, 

- linear velocity: 35 cm per second using nitrogen as carrier 
gas. 

Inject 1 gl of the reference solution. The test is not valid unless 
the relative standard deviation of the toluene peak for replicate 
injections is not more than 15 per cent. 

Inject 1 gl of the reference solution and the test solution. In 
the chromatogram obtained with the test solution, the area of 
peak corresponding to toluene is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent). 

Related substances. Determine by liquid chromatography. 

Test solution. Dissolve 100 mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A. 

Reference solution (a). A 0.1 per cent w/v solution of 
atracurium besylate RS in mobile phase A. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase A. 

Chromatograialiic system 
a staintess steel column 25 cm x 4.6 mm packed with 

lsi lane bonded to porous silica (5 gm), 

mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 10.2 g of monobasic 
potassium phosphate in 950 ml of water, adjusted to pH 
3.1 with orthophosphoric acid and dilute to 1000 ml 
with water, 20 volumes of acetonitrile and 5 volumes of 
methanol, 

B. a mixture of 50 volumes of buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 gl. 

Time 
	Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

80 
	

20 

5 
	

80 
	

20 
15 
	

40 
	

60 
25 
	

40 
	

60 
Ur. 

30 
	

0 
	

100 
45 
	

0 
	

100 
50 
	

80 
	

20 

Name Relative 	Correction Correction 
retention time 	factor 

 

Atracurium impurity E' 
	

02 
Atracurium impurity F 2 
	

0.25 
Atracurium impurity G3 
	

0.3 
Atracurium impurity D 
	

0.454  and 0.55  
Atracurium trans -trans isomer 

	
0.8 

Atracurium cis-trans isomer 
	

0.9 
Atracurium cis-cis isomer 	1.0 
Atracurium impurity A 
	

1.046  and 1.08' 

Atracurium impurity I 
	

1.078  and 1.129  

Atracurium impurity H 
	

1.07 1 ° and 1.12" 
Atracurium impurity K' 2 
	

1.09 and 1.12 
Atracurium impurity B'' 
	

1.15 
Atracurium impurity C 
	

1.2' 4  and 1.3' 5  

' 3 41-(3,4-Dimethoxybenzy1)-6,7-dimethoxy-2-methy1-1,2,3,4- 
tetrahydroisoquinolinio]propanoate, 
21- (3,4-Dimethoxybenzyl)-6,7-dimethoxy-2,2-dimethy1-1,2,3,4- 
tetrahydroisoquinolinium, 

'trans isomer of 1-(3,4-dimethoxybenzy1)-243-[(5-[(5  

0:tee1-xttrry(aa3hhly,4d-rDoiismogeutihnooxiiynebenzy1)-6,7-dimethoxy-2-methyl-1,2,3,4- 

y-3dr-ooxisoqoupinr oo lpinyiul m]-,6.7 -dimethoxy- 2 -methyl-1,2 ,3 ,4 - 

: cuiisnoisioinmiulof 1-(3,4-dimethoxybenzy1)-2134(5-[3 	hydionPentW)oxY) -  
3- oxop ro p yll- 6 ,7- d i m et h ox y -2-methyl-I ,2,3 	trabydrofsv- 

. 

'cis-trans isomer of 1-(3,4-dimethoxybenzy1)-2-[13-[1-(3,4- 
dimethoxybenzy1)-6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H )-y1J-
3,1 1 -dioxo-4,10-dioxatridecy1]-6,7-dimethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium, 

'cis-cis 	Isomer 	of 	1-(3,4-dimethoxybenzyl)-2413-[1-(3,4- 
dimethoxybenzy1)-6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H )-y1]- 
3,11-dioxo-4,10-dioxatridecy1]-6,7-dimethoxy-2-methy1-1,2,3,4- 
tetrahydroisoquinolinium, 

'cis-trans isomer of 2,2 '-[(3-methy Ipentane-1,5)-diyIbis[oxy(3- 
oxopropane-1,3-diy1)]Jbis[1-(3,4-dimethoxybenzy1)-6,7-dimethoxy-2- 
methy1-1,2,3,4-tetrahydroisoquinolinium], 

'cis-cis isomer of 2,2 '-[(3-methylpentane-1,5)-diyIbis[oxy(3- 
oxopropane-1,3-diy1)]]bis[1-(3,4-dimethoxybenzy1)-6,7-dimethoxy-2- 
methy1-1,2,3,4-tetrahydroisoquinolinium], 

"'cis-trans isomer of 2,2'-[hexane-1,6-diyIbis[oxy(3-oxopropane-1,3- 
diyl)]]bis[1-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium], 

"cis-cis isomer of 2,2%[hexane-1,6-diyIbis[oxy(3-oxopropane-1,3- 
diy1)]]bis[1-(3,4-dimethoxybenzy1)-6,7-dimethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinolinium], 

' 2.2,2%[(Hexane-1,5)-diyIbis(3-oxopropane-1,3-diy1)1This[1-(3,4- 
dimethoxybenzy1)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroiso-
quinolinium], 

"Pentane-1,5-diy1 bis[3-[1-(3,4-dimethoxybenzy1)-6,7-dimethoxy-3,4- 
dihydroisoquinolin-2(1H )-yl)propanoate], 

"trans isomer of 1-(3,4-dimethoxybenzy1)-2-(3,11-dioxo-4,10- 
dioxatridec-12-eny1)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroiso-
quinolinium benzenesulfonate, 

cis isomer of 1-(3,4-dimethoxybenzy1)-2-(3,11-dioxo-4,10- 
dioxatridec-12-eny1)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroiso-
quinolinium benzenesulfonate. 

Inject the reference solution (a). The test is not valid unless 
the resolution between the peaks due to atracurium trans-
trans isomer and the cis-trans isomer is not less than 1.5 and 
the resolution between the peaks due to atracurium cis-trans 
isomer and the cis-cis isomer is not less than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the sum of the 
areas of the two isomer peaks corresponding to atracurium 
impurity A and D is not more than 1.5 times the sum of the 
areas of three principal peaks in the chromatogram obtained 
with reference solution (b) (1.5 per cent), the area of any peak 
corresponding to atracurium impurity E is not more than 1.5 
times the sum of the areas of three principal peaks in the 
chromatogram obtained with reference solution (b) ( 1.5 per 
cent), the area of the peaks corresponding to atracurium 
impurity F and G is not more than the sum of the areas of three 
principal peaks in the chromatogram obtained with reference 
solution (b) (1.0 per cent), the sum of the areas of the two 
isomer peaks corresponding to atracurium impurity C, I, H and 
K is not more than the sum of the areas of three principal in 
the chromatogram obtained with reference solution (b) (1.0 
per cent), the area of any other secondary peak is not more 
than-0:1 timegthe sum of the areas of three principal peaks in 
the chi-ammo-gam obtained with reference solution (b) (0.1 

cent). The hum of the areas of all the secondary peaks is 

0.5 

,̀1's 
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not more than 3.5 times the sum of the areas of three principal 
peaks in the chromatogram obtained with reference solution 
(b) (3.5 per cent). Ignore any peak with an area less than 0.05 
times the sum of the areas of three principal peaks in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 5.0 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 100 mg of the substance in mobile 
phase A and dilute to 100.0 ml with mobile phase A. 

Reference solution. A 0.1 per cent w/v solution of atracurium 
besylate RS in mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 10.2 g of monobasic 
potassium phosphate in about 950 ml of water, adjusting 
to pH 3.1 with orthophosphoric acid and dilute to 
1000 ml with water, 20 volumes of acetonitrile and 
5 volumes of methanol, 

B. a mixture of 50 volumes of buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

5 80 20 
15 40 60 

25 40 60 

30 0 100 

35 80 20 

The relative retention time with reference to cis-cis isomer for 
trans-trans isomer is about 0.8 and for cis-trans isomer is 
about 0.9. 

Inject the reference solution. The test is not valid unless the 
resolution between the trans-trans isomer and the cis-trans 
isomer and between the cis-trans isomer and tlw-eis-cisisoiner,... i 

 is not less than 1.1 and the relative standard CleiviatiCia,for_ 
replicate injections is not more than 2.0 per cent.   

• ,----, 

• 

Inject the reference solution and the test solution. 

Calculate the content of C 651182N20 18S2  and measure the 
responses for the 3 isomeric peaks. 

Storage. Store protected from light and moisture at a 
temperature between 2° to 8°. 

Atracuriuni Besylate Injection 
Atracurium Besylate Injection is a sterile solution containing 
not less than 90.0 per cent and not more than 1 15.0 per cent of 
the stated amount of atracurium besylate, C65H82 N2018S2• 

Atracurium Besylate Injection contains an amount of the trans-
trans-isomer equivalent to not less than 5.0 per cent and not 
more than 6.5 per cent of the stated amount of atracurium 
besylate, an amount of the cis-trans-isomer equivalent to not 
less than 34.5 per cent and not more than 38.5 per cent of the 
stated amount of atracurium besylate and an amount of the 
cis-cis-isomer equivalent to not less than 55.0 per cent and 
not more than 60.0 per cent of the stated amount of atracurium 
besylate. 

NOTE- The injection is unstable at room temperature. Store 
all samples in the refrigerator. Analyze all preparation as 
soon as possible or use a refrigerated sample. 

Usual strength. 10 mg per ml. 

Identification 

In the Assay, the principal peaks of three isomers of atracurium 
besylate in the chromatogram obtained with the test solution 
corresponds to the peaks in the chromatogram obtained with 
the reference solution. 

Tests 

pH (2.4.24). 3.0 to 3.65. 

Related substances. Determine by liquid chromatography. 
Test solution. Dilute a volume of injection containing 50 mg of 
atracurium besylate in mobile phase A and dilute to 50.0 ml 
with mobile phase A. 
Reference solution. A 0.002 per cent w/v solution of atracurium 
besylate RS in mobile phase A. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 10.2 g of monobasic 
potassium phosphate in 950 ml of water, adjusted to pH 
3.1 with orthophosphoric acid and dilute to 1000 ml 
with watt', 20 volumes of acetonitrile and 5 volumes of 
methanol 

• 

B. a mixture of 50 volumes of buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 
5 80 20 
15 40 60 
25 40 60 
30 0 100 
45 0 100 
50 80 

Ay' 
20 

Name 	 Relative 
retention time 

Correction 
factor 

Benzene sulphonic acid 0.08 
Acidic compound 0.22 
Laudanosine 0.29 0.5 
Hydroxy compound trans-isomers 0.44 
Hydroxy compound cis-isomers 0.5 
Atracurium besylate cis-cis-isomer 1.0 
Monoacrylate trans-isomers 1.28 
Monoacrylate cis- isomers 1.33 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atracurium trans-trans 
isomer and the cis-trans isomer is not less than 1.5 and the 
resolution between the peaks due to atracurium cis-trans 
isomer and the cis-cis isomer is not less than 1.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to acidic compound is not more than 3 
times the sum of the areas of three principal peaks in the 
chromatogram obtained with the reference solution (6.0 per 
cent), the sum of the areas of any peaks corresponding to cis-
and trans-isomers of the hydroxy compound is not more than 
3 times the sum of the areas of three principal peaks in the 
chromatogram obtained with the reference solution (6.0 per 
cent), and the area of any peak corresponding to laudanosine 
is not more than 1.5 times the sum of the areas of three principal 
peaks in the chromatogram obtained with the reference 
solution (3.0 per cent).The sum of the areas of any peaks 
corresponding to cis- and trans-isomers of the monoacrylate 
is not more than 1.5 times the sum of the areas of three principal 
peaks in the chromatogram obtained with referenc.e 
solution (3.0 per cent). The sum of the areas otall the secondary 
peaks is not more than 7.5 times the sum of tbearea:s of three 

principal peaks in the chromatogram obtained with the 
reference solution (15.0 per cent).The area of any other 
unspecified degradation product is not more than 0.05 times 
the sum of the areas of three principal peaks in the 
chromatogram obtained with the reference solution (0.1 per 
cent). Ignore the peak due to benzene sulphonic acid. 

Bacterial endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per mg of atracurium besylate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection containing 
50 mg of Atracurium Besylate in mobile phase A and dilute to 
50.0 ml with mobile phase A. 

Reference solution. A 0.1 per cent w/v solution of atracurium 
besylate RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 10.2 g of monobasic 
potassium phosphate in about 950 ml of water, adjust 
with orthophosphoric acid to a pH of 3.1 and dilute to 
1000 ml with water, 20 volumes of acetonitrile and 
5 volumes of methanol, 

B. a mixture of 50 volumes of buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

5 80 20 

15 40 60 

25 40 60 

30 0 100 

45 0 100 

50 80 20 

Name 
	

Relative 
retention time 

Atracurium besylate trans-trans-isomer 
	

0.8 

--...Atracurium bmlate cis-trans-isomer 
	

0.9 

Atrateuri um besylate cis-cis-isomer 
	

1.0 
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Inject the reference solution. The test is not valid unless the 
resolution between the trans-trans isomer and the cis-trans 
isomer and between the cis-trans isomer and the cis-cis isomer 
is not less than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C651182N2018S2- 

Storage. Preserve in single-dose or multiple-dose containers, 
preferably of Type I glass, in a refrigerator and protect from 
freezing. Protect from light. 

Atropine Methonitrate 

Methylatropine Nitrate 

H3C 
-CH3 

NO3 

CI8H26N206 	 Mol. Wt. 366.4 

Atropine Methonitrate is (RS)-(1R,3r,5S)-8-methy1-3- 
tropoyloxytropanium nitrate. 

Atropine Methonitrate contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 18 1-126N206, calculated on 
the dried basis. 

Category. Anticholinergic. 

Dose. In the treatment of congenital hypertrophic pyloric 
stenosis in infants, 200 to 600 ps, half an hour before feeds. 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atropine 
methonitrate RS. 

B. To 0.05 ml of a 1 per cent w/v solution add 0.05 ml of a 
0.1 per cent w/v solution of diphenylamine in nitrogen free 
sulphuric acid; an intense blue colour is produced. 

C. To 2.5 ml of a 10 per cent w/v solution add 2-T5ml-of  water .- 
and 2 ml of dilute sodium hydroxide solutioir, nifipreciOitate 

D. Add 1 mg to 4 drops offuming nitric acid and evaporate to 
dryness on a water-bath; a yellow residue is obtained. To the 
cooled residue add 2 ml of acetone and 4 drops of a 3 per cent 
w/v solution of potassium hydroxide in methanol; a violet 
colour is produced. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensely 
coloured than reference solution BS8 (2.4.1). 

pH (2.4.24). 6.0 to 7.5, determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -0.25° to +0.05°, determined 
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction 
from hyoscyamine). 

Silver. To 10 ml of a 10.0 per cent w/v solution add 0.1 ml of 
sodium sulphide solution. The solution is not more intensely 
coloured than reference solution BS8 (2.4.1). 

Halides (2.3.12). 15 ml of a 5.0 per cent w/v solution in carbon 
dioxide-free water complies with the limit test for chlorides, 
using 0.3 ml of chloride standard solution (25 ppm C 1 ) for 
preparing the standard. 

Apomethylatropine. A 0.1 per cent w/v solution in 0.01 M 
hydrochloric acid shows absorption maxima at about 252 nm 
and 257 nm (2.4.7). The ratio of the absorbance at about 
257 nm to that at about 252 nm is not less than 1.17. 

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel G. 

Mobile phase. A mixture of 60 volumes of ethyl acetate, 15 
volumes of anhydrous formic acid, 15 volumes of water and 
10 volumes of methanol. 

Test solution. A 4.0 per cent w/v solution of the substance 
under examination in methanol (90 per cent). 

Reference solution. Dilute 5 ml of the test solution to 100 ml 
with methanol (90 per cent), mix and dilute 10 ml of the 
resulting solution to 100 ml with methanol (90 per cent). 

Apply to the plate 5 .tl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° until the odour of the 
solvent is not detectable. Allow it to cool to room temperature 
and spray with dilute potassium iodobismuthate solution 
until spots appear. Any secondary spot in the chromatogram 
obtained with test solution is not more intense than the spot 
in the chromatogram obtained with the reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.3 g and dissolve in 50 ml of anhydrous glacial 
acetitia.  cirlr Tifrate with 0.1 M perchloric acid, determining 
the erid-point - potentiometrically (2.4.25). Carry out a blank 
titration. 

(C17H23NO3)2,H2SO4, H 2O 	 Mol. Wt. 694.8 

Atropine Sulphate is (RS)-(1R,3r,5S)-3-tropoyloxytropanium 
sulphate monohydrate. 

Atropine Sulphate contains not less than 99.0 per cent and 
not more than 101.0 per cent of atropine sulphate, (C I7H-,3NO3)2, 
H2SO4, calculated on the anhydrous basis. 

Category. Anticholinergic; antidote to cholinesterase 
inhibitors. 

Dose. As anticholinergic, orally, 250 pig to 2 mg daily in single 
or divided doses; by subcutaneous, intramuscular, or by 
intravenous injection, 400 tig to 600 ug four to six times a day; 
as antidote to cholinesterase inhibitors, by intravenous 
injection, 2 to 4 mg initially, followed by intramuscular injection, 
2 mg repeated every 5 to 10 minutes. 

Description. Colourless crystals or a white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atropine 
sulphate RS or with the reference spectrum of atropine 
sulphate. 

B.To a 2 per cent w/v solution add sodium hydroxide solution, 
filter and transfer the precipitate with water. Dry the precipitate 
at 60°. To 5 mg of the residue add 5 drops of firming nitric acid 
and evaporate to dryness on a water-bath. Cool the faintly 
yellow coloured residue and add 2 ml of acetope and 4 drops 
of a 3 per cent w/v solution of potassium hydroxide in 
methanol; a violet colour is produced.  

pH (2.4.24). 4.5 to 6.2, determined in a 2.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -0.50° to +0.05°, determined 
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction 
from hyoscyamine). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 24 mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of this solution to 
10.0 ml with mobile phase A. 

Reference solution (b). A 0.025 per cent w/v solution of 
noratropine (atropine impurity A RS) in the test solution. 
Dilute 5 ml of this solution to 25 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 um), 
- mobile phase: A. dissolve 3.5 g of sodium lauryl 

sulphate in 606 ml of a 0.7 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 3.3 
with 0.05 M orthophosphoric acid and mix with 320 ml 
of acetonitrile, 

B. acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 10 

The relative retention time with reference to atropine  for 
atropine impurity A is about 0.89. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to atropine impurity A and 
atropine is not less than 2.5. 

Inject reference solution (a) and the test solution. In the 
chronlitograni 'obtained with the test solution, the area of any 
secondary peak-is not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 

1 ml of 0.1 M perchloric acid is equivalent to 0.03664 g of C. A 5 per cent w/v solution gives the reactions of sulphates 
C1 81-126N206. 	 (2.3.1). 

Storage. Store protected from light. 	 Tests 

0 

is produced. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 

2 95 5 

20 70 30 

22 95 5 
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(a) (0.3 per cent). The sum of areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Apoatropine. Absorbance of a 0.1 per cent w/v solution in 
0.01 M hydrochloric acid at about 245 nm, not more than 0.4 
(2.4.7). 

Foreign alkaloids and decomposition products. Determine by 
thin-layer chromatography (2.4.17), coating the plate with 
silica gel G. 

Mobile phase. A mixture of 90 volumes of acetone, 7 volumes 
of water and 3 volumes of strong ammonia solution. 

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in methanol. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with methanol. 

Reference solution (h). Dilute 25 ml of reference solution (a) 
to 50 ml with methanol. 

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 15 minutes. Allow 
it to cool to room temperature and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 4.0 per cent, determined on 0.5 g. 

Assay. Weigh 0.5 g, dissolve in 30 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.06768 g of 
(C17H23NO3)2, 112 SO4 • 

Storage. Store protected from light. 

Atropine Injection 
Atropine Sulphate Injection 

Atropine Injection is a sterile solution ofAtropine Sulphate in 
Water for Injections. 

Atropine Injection contains not less than 90.0-per cent and 
not more than 110.0 per cent of the stated amount of atropine 
sulphate, (C 17  H23NO3)2, H2 SO4,H20. 

Usual strengths. 500 gg per ml; 600 gg per ml; 1 mg per ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine. 

Test solution. Evaporate a volume of the injection containing 
5 mg of Atropine Sulphate to dryness on a water-bath, triturate 
the residue with 1 ml of ethanol (95 per cent), allow to stand 
and use the supernatant liquid. 

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate RS in ethanol (95 per cent). 

Apply to the plate 5µl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 
it to cool to room temperature and spray with potassium 
iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 3.0 to 5.5. 

Bacterial endotoxins (2.2.3). Not more than 55.6 Endotoxin 
Units per mg of atropine sulphate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

For injections containing less than 0.1 per cent w/v of 
Atropine Sulphate - 

Test solution. Use the injection under examination. Inject 
100 

Reference solution. A solution containing atropine sulphate 
RS and homatropine hydrobromide RS in the mobile phase, 
both at the same concentration as the solution under 
examination. Inject 100 pl. 

For injections containing 0.1 per cent w/v or more of Atropine 
Sulphate - 

Test solution. Dilute the injection, if necessary, to obtain 
0.1 per cent w/v ofAtropine Sulphate with water. Inject 20 pl. 

• Referedee soon. A solution containing 0.1 per cent w/v 
each of atropine sulphate RS and homatropine hydrobromide 
RS in the mobile phase. Inject 20 p1. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil C 18), 

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 257 nm. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5. 

Inject the reference solution and the test solution. 

Calculate the content of (CI7H23NO3),H2SO4,H20 in the 
injection. 

Storage. Store protected from light. 

Atropine Eye Ointment 
Atropine Sulphate Eye Ointment 

Atropine Eye Ointment is a sterile preparation of Atropine 
Sulphate in an eye ointment base. 

Atropine Eye Ointment contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
atropine sulphate, (CI7H23NO3)2,H2SO4,H20. 

Usual strength. 1.0 per cent w/w. 

Identification 

Determine by thin- layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine. 

Test solution. Dissolve a quantity of the ointment containing 
10 mg ofAtropine Sulphate as completely as possible in 10 ml 
of light petroleum (40° to 60°) and extract with two quantities, 
each of 10 ml, of 0.05 M sulphuric acid, washing each acid 
solution with the same 5 ml of light petroleum (40° to 60°). 
Mix the acid solutions, make alkaline with dilute ammonia 
solution, and extract with two quantities, each of 15 ml, of 
chloroform. Remove the chloroform and dissolve the residue 
in 2 ml of ethanol (95 per cent). 

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate RS in ethanol (95 per cent). 	

- 	 - 
Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 

it to cool to room temperature and spray with potassium 
iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Eye Ointments. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of the eye ointment 
containing about 10 mg of Atropine Sulphate in 10 ml of ether 
and extract with two 10 ml quantities of 0.01 M hydrochloric 
acid. Use the combined extracts. 

Reference solution. A solution containing 0.05 per cent w/v 
each of atropine sulphate RS and homatropine hydrobromide 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Nucleosil C 18), 

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 257 nm, 
- injection volume: 100 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5. 

Inject the reference solution and the test solution. 

Calculate the content of (CI7H23NO3)2,H2SO4,H20 in the eye 
ointment. 

Storage. Store at a temperature not exceeding 30°. 

Atropine Tablets 
Atropine Sulphate Tablets 

Atropine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of atropine 
sulphate, (CI7H23N002,H2SO 4,H 20. 

Identification 

A. Determine by thin- layer chromatography (2.4.17), coating 
the plat; with silica gel G. 

phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine. 
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Test solution. Shake a quantity of the powdered tablets 
containing 5 mg of Atropine Sulphate with 1 ml of ethanol 
(95 per cent), centrifuge and use the supernatant liquid. 

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate RS in ethanol (95 per cent). 

Apply to the plate 5 p.1 of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 
it to cool to room temperature and spray with potassium 
iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. The powdered tablets give the reactions of sulphates (2.3.1). 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modification. 

Test solution. Disperse one tablet in 2 ml of the mobile phase 
with the aid of ultrasound, filter. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 30 mg of atropine in 100.0 ml of 
the mobile phase. 

Reference solution. A solution containing 0.03 per cent w/v 
each of atropine sulphate RS and homatropine hydrobromide 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil C18), 

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 257 nm, 
- injection volume: 100 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5. 

Inject the reference solution and the test solution_ 

Calculate the content of (CI7H23NO3)2,FI , S00120 in the 
tablet. 

Azacitidine 

7-12 

N N 

N 

HO 

HO 
	OH 

C8H 1 2N4 05 
	

Mol Wt.244.2 

Azacitidine is 4-amino-1-13-D-ribofuranosy1-1,3,5-triazin-
2(111)-one. 

Azacitidine contains not less than 98.0 per cent and not 
more than 102.0 per cent of C8H121•140 5 , calculated on the dried 
basis. 

Category. Anticancer. 

Description. A white to off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with azacitidine RS 
or with reference spectrum of azacitidine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). +6.0° to +10.0°, calculated 
on as is basis and determined in 2.0 per cent w/v solution in 
dimethyl sulphoxide. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.2 g of the substance under 
examination in dimethyl sulphoxide and dilute to 10.0 ml with 
dimethyl sulphoxide. 

Reference solution. A 0.01 per cent w/v solution of azacitidine 
RS in dimethyl sulphoxide. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, (5 gm) (Such as 

HILIC), 
- phase: a mixture of 20 volumes of buffer solution 

-prepared by dissolving 0.77 g of ammonium acetate in 
1000 ml of water, adjusted to pH 4.0 with acetic acid, 

180 volumes of methanol and 800 volumes of 
aficoewtornati 

rate: 
: 2 m  ile, 

- l per minute, 

- spectrophotometer set at 242 nm, 
- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0. 

Inject the reference solution and test solution. In the 
chromatogram obtained with test solution the the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the twice the area of the principal peak in the 
chromatogram obtained with the reference solution 
(1.0 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° under vacuum for 3 hour. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in dimethyl sulphoxide and dilute to 25.0 ml with 
dimethyl sulphoxide. 

Reference solution. A 0.08 per cent w/v solution of azacitidine 
RS in dimethyl sulphoxide. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature. 10°, 
- mobile phase: dissolve 1.54 g of ammonium acetate in 

1000 ml of water, 
- flow rate:1 ml per minute, 
- spectrophotometer set at 242 nm, 
- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1200 theoretical plates 
and the tailing factor is not more than 2.0 and the relative 
standard p  andear nt  rcdedeviation for replicate injections is not more than 2   

Inject the reference solution and the test solution. 

Calculate the content of C 8 1-1 12N405 . 

between 
5o Storage. iStotro oo.  Store 	from moisture, at a - temperature  

Azathioprine 

N 

N S 
H 3 6 	H  

N 	N  

N 

C9H7N702S 	 Mol. Wt. 277.3 

Azathioprine is 6-[(1-methyl-4-nitro-IH-imidazol-5y1) 
sulphanyl]-7H-purine. 

Azathioprine contains not less than 98.5 per cent and not 
more than 101.0 per cent of C 91171\1702S, calculated on the dried 
basis. 

Category. Immunosuppressant. 

Dose. In renal transplantation, initially, 3 to 5 mg per Kg body 
weight, maintenance dose is 1 to 3 mg per Kg body weight 
daily; in rheumatoid arthritis, initially, 1 mg per Kg body weight 
daily; in chronic active hepatitis, 1 to 5 mg per Kg body weight 
daily. 

Description. A pale-yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with azathioprine 
RS or with the reference spectrum of azathioprine. 

Tests 

Acidity or alkalinity. To 0.5 g add 25 ml of carbon dioxide 
free water, shake for 15 minutes and filter. To 20 ml of the 
filtrate add 0.1 ml of methyl red solution. Not more than 0.2 ml 
of 0.01 M hydrochloric acid or 0.01 M sodium hydroxide is 
required to change the colour of the indicator. 

5-Chloro-l-methyl-4-nitroimidazole and 6-mercaptopurine. 
Determine by thin-layer chromatography (2.4.17), coating the 
plate with cellulose GF254. 

Mobile phase. Butanol saturated with dilute ammonia 
solution. 

NOTE - Prepare the following solutions immediately before 
use. 

Test solution. Dissolve 0.2 g of the substance under 
examination in dilute ammonia solution and add sufficient 
dilute4unmonia solution to produce 10 ml. 

ReferOce solution (a). A 0.02 per cent w/v solution of 
chloromethvinitroimidazole RS in dilute ammonia solution. 

NO2 
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Reference solution (b). A 0.02 per cent w/v solution of 
mercaptopurine in dilute ammonia solution. 

Apply to the plate 5 .tl of each solution. After development, 
dry the plate at 50° and examine under ultraviolet light at 
254 nm. In the chromatogram obtained with the test solution, 
any spots corresponding to chloromethylnitroimidazole 
and mercaptopurine are not more intense than the spots in 
the chromatograms obtained with reference solution (a) 
(1.0 per cent) and reference solution (b) (1.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Assay. Dissolve 0.25 g in 25 ml ofdimethylformamide. Titrate 
with 0.1 M tetrabutylammonium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.02773 g ofC 9117N702 S. 

Storage. Store protected from light. 

Azathioprine Tablets 
Azathioprine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
azathioprine, C9H7N702S. 

Usual strength. 50 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose F 254.  

Mobile phase. A mixture of butan-1-ol saturated with 6 M 
ammonia. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g ofAzathioprine with 50 ml of 6 Mammonia, 
filter through a glass micro fibre paper (such as Whatman GF/ 
C) and use the filtrate. 

Reference solution. A 0.4 per cent w/v solution of 
azathioprine RS in 6 M ammonia. 

Apply to the plate 5 gl of each solution. After removal of the 
plate, dry the plate at 50° and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. Heat a quantity of the powdered tablets containing 20 mg 
ofAzathioprine with 100 ml of water and filter. To 5 ml of the 
filtrate add 1 ml of hydrochloric acid and 10 mg of 	pan'derl 
and allow to stand for 5 minutes; a yellow colour is produced. 
Filter, cool in ice, add 0.1 ml of a 10 per cent. wi v solution of  

sodium nitrite and 0.1 g ofsulphamic acid and shake until the 
bubbles disappear. Add 1 ml of 2-naphthol solution; a pale 
pink precipitate is produced. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium: 900 ml of water, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 280 nm (2.4.7). 
Calculate the content of azathioprine, C 9H7N702S in the medium 
from the absorbance obtained from a solution of known 
concentration of azathioprine RS in the dissolution medium. 

D. Not less than 75 per cent of the stated amount of 
C9H7N702S. 

5-Chloral-methy1-4-nitroimidazole and 6-mercaptopurine. 
Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose F 254. 

Mobile phase. A mixture of butan- I -ol saturated with 6 M 
ammonia. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g of Azathioprine with 10 ml of 6 Mammonia 
and filter through a glass micro fibre filter paper (such as 
Whatman GF/C). 

Reference solution (a). A solution containing 2.0 per cent 
w/v of azathioprine RS and 0.02 per cent w/v of 6-mercapto-
purine in 6 Mammonia. 

Reference solution (b). A 0.02 per cent w/v solution of 
6-mercaptopurine in 6 M ammonia. 

Reference solution (c). A 0.02 per cent w/v solution of 
chloromethylnitroimidazole RS in 6 M ammonia. 

Apply to the plate 5µl of each solution. After removal of the 
plate, dry the plate at 50° and examine under ultraviolet light at 
254 nm. Any spot in the chromatogram obtained with the test 
solution corresponding to 6-mercaptopurine in the 
chromatogram obtained with reference solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b). Any spot corresponding to 5-chloro-
l-methy1-4-nitroimidazole in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (c). 

Other tests. Comply with the tests stated under Tablets. 

Assay, Weigh and powder 20 tablets. Shake a quantity of the 
powder containing about 0.15 g ofAzathioprine with 20 ml of 

dimethyl sulphoxide for 15 minutes and dilute to 500.0 ml with 
0. 1 Mhydrochloric acid, filter. Dilute 25.0 ml of the filtrate to 
1000.0 ml with 0.1 M hydrochloric acid. Measure the 
absorbance of the resulting solution at the maximum at about 

280 nm (2.4.7) using 0.1 M hydrochloric acid as the blank. 
Calculate the content of C 9H7N 702S using a solution of 
azathioprine RS of the same concentration in 0. 1 M 
hydrochloric acid. 

Storage. Store protected from light. 

Azelastine Hydrochloride 

CI 

, H CI 

N - CH 3  

C22H24C111\130,HC1 	 Mol. Wt.418.4 

Azelastine Hydrochloride is (RS)-4-(4-Chlorobenzy1)-2-(1- 
methylazepan-4-yl)phthalazin-1(2H)-one hydrochloride. 

Azelastine Hydrochloride contains not less than 99.0 per cent 

and not more than 101.0 per cent of C 22 H 24C1N 30,HC1, 
calculated on the dried basis. 

Category. Antihistamine. 

Dose. For allergic rhinitis, 0.1 per cent spray, one or two sprays 
in each nostril twice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
azelastine hydrochloride RS or with the reference spectrum 
of azelastine hydrochloride. 

B. Solution A gives reaction (A) of chlorides (2.3.1). 

Tests 

Solution A. A 1.0 per cent w/v solution in carbon dioxidelree 
water. 

Appearance of solution. Solution A is clear and colourless 

hydrochloric acid or 0.01 M sodium hydroxide is required to 
change the colour of the solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water. 

Test solution. Dissolve 0.125 g of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of azelastine impurity B RS, azelastine impurity D 
RS and azelastine impurity E RS in the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups bonded to porous silica (10 Jim), 
- mobile phase: dissolve 2.16 g of sodium 

octanesulphonate and 0.68 g of potassium dihydrogen 
phosphate in 740 ml of water, adjust to pH 3.0 with 
orthophosphoric acid, add 260 ml of acetonitrile, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 10 

Name 
	 Relative 	Correction 

retention time 	factor 

Azelastine impurity A' 
	

0.2 

Azelastine impurity B2 
	

0.3 

Azelastine impurity C3 
	

0.4 

Azelastine impurity D4 
	

0.6 
	

0.7 

Azelastine (retention time: 
about 8 to 9 minutes) 
	

1.0 

Azelastine impurity E5 	1.4 
	

2.1 

' benzohydrazide, 

1 -benzoy1-2-[(4RS)- 1 -methylhexahydro- 1 H-azepin-4-yl]diazane, 

2-[(4-chlorophenyl)acetyl]benzoic acid, 

4  4-(4-chlorobenzyl)phthalazin- 1(211)-one, 

3-(4-chlorobenzylidene)isobenzofuran-1(311)-one. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to azelastine impurities B 
and D is not less than 4.0 and the peaks due to azelastine 
impurities D and E are baseline separated from the principal 
peak. 

(2.4.1). 	 InjecA-referente solution (a) and the test solution. Run the 
Acidity or alkalinity. To 10 ml of solution A, add 0.2 ml O -chrothatogram twice the retention time of the principal peak. 
bromothymol blue solution. Not more than 4.1 ml of 0.01 .01 In the chromatogram obtained with the test solution, the area 

0 
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of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. NOTE-In order to avoid overheating in the reaction 
medium, mix thoroughly throughout and stop the titration 
immediately after the end-point has been reached. 

Dissolve 0.3 g in 5 ml of anhydrous formic acid. Add 30 ml of 
acetic anhydride. Titrate quickly with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1.0 ml of 0.1 Mperchloric acid is equivalent to 0.04184 g of 
C22H25C1N30. 

Azelastine Eye Drops 

Azelastine Hydrochloride Eye Drops 

Azelastine Eye Drops is a sterile solution of Azelastine 
Hydrochloride in purified water. 

Azelastine Eye Drops Contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of azelastine 
hydrochloride, C 22H24C1N30,HC1. 

Usual strength. 0.5 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24).3.5 to 6.5. 

Light absorption. The absorbance of the eye drop at 420 nm 
(2.4.7) is not more than 0.1. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject the test solution. The sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a suitable volume of the eye drops 
containing 2.5 mg of Azelastine Hydrochloride to 
50.0 ml with the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of azelastine 
hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

cyanopropyl groups bonded to porous silica (5 gm), 
- mobile phase: a mixture of 500 volumes of water, 

500 volumes of acetonitrile, 0.4 volume of triethylamine 
and 0.2 volume of orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 2 ,H 24C1N3 0,HCI. in the eye drops. 

Azelnidipine 

Mol Wt. 582.7 

Azelnidipine is 3-(1-Benzhydrylazetidin-3-y1) 5-isopropyl 
2-amino-1,4-dihydro-6-methy1-4-(3-nitrophenyppyridine.- 
3,5-dicarboxylate. 

Azelnidipine contains not less than 99.0 per cent and not 
more than 101.0 per cent of C33H34 N406, calculated on the 
dried basis. 

Category Difiydropyridine calcium channel blocker. 

Description. A light yellow to yellow crystalline powder. 

Identification 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with azelnidipine 

RS or with the reference spectrum of azelnidipine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

TReelsattsed substances. Determine by liquid chromatography 

Solvent . e t mixture. 50 volumes of water and 50 volumes of 

acetonitrile. 

 solution. Te 	on. Dissolve 20 mg of the substance under 
examination in the solvent mixture andeilute to 100.0 ml with 

Rs oelfveernet nm i xc e  

tursoelu.  solution. A 0.0001 per cent w/v solution of 
azelnidipine RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- mobile phase: A. a 0.03M potassium dihyrogen 
orthophosphate in water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 256 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

5 80 20 

12 30 70 

20 30 70 

25 80 20 

30 80 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the prin6parpeak 'th.e 
chromatogram obtained with the refeience solution 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
solvent mixture. Dilute 5.0 ml of this solution to 50.0 ml with 
the solvent mixture. 

Reference solution. A 0.002 per cent w/v solution of 
azelnidipine RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. 0.03M potassium dihyrogen ortho 

phosphate in water, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 256 nm, 
- injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

5 80 20 

12 30 70 

20 30 70 

25 80 20 

30 80 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C33H34 N406. 

Azelnidipine Tablets 
Azelnidipine Tablets contain not less than 90.0 per cent and 
not Chore  than 1 10.0 per cent of the stated amount of 
azelnidipine, C33H34N406• 

- 
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with the aid of ultrasound for 10 minutes with intermediate 
shaking, centrifuge and dilute supernatant solution to obtain 
a solution containing 0.005 per cent w/v of azelnidipine and 
0.0025 w/v of 2,2'-dinaphthylether. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 33 H34N406  in the tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water. 

Test Solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of powder containing 50 mg of Azelnidipine, disperse 
in 25.0 ml of reference solution (a) and 50 ml solvent mixture 
with the aid of ultrasound for 10 minutes vdrih intermediate 
shaking and dilute to 100.0 ml with solvent mixture and mix. 
Centrifuge this solution and dilute 5.0 ml of the solution to 
50.0 ml with the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 2, 2 '-
dinaphthylether in the solvent mixture. 

Reference solution (b). A 0.005 per cent w/v solution of 
azelnidipine RS and 0.0025 per cent w/v solution of reference 
solution (a) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51.tm), 
- column temperature: 40 0, 
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 3.0 g of potasium dihydrogen 
orthophosphate in 1000 ml of water and 70 volumes of 
acetonitrile, adjusted to pH 6.0 with dilute sodium 
hydroxide solution, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10µl. 

The retention time of azelnidipine and 2, 2 '- dinaphthylether 
are about 13 minutes and about 25 minutes respectively. 

Inject reference solution (b). The test is not valid unless the 
resolution between azelnidipine and 2, 2 '- dinaphthylether is 
not less than 12.0 and the relative standard deviation for 2, 2 '- 
dinaphthylether and azelnidipine is not more than 1.0 per 
cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 33H34N406  in the tabkrott. 
e.` 

Storage. Store protected from light and moise_ 

Azithromycin 

CH3 , x H 2 C 

HO 

H 3 C 

H 3 C 
0 

-CH 3 

 OH -CH 3 
 HO HO 

0 7  'C)  
'CH 3  

H CO 
	 CH 3  

OH 

H3C, 

 H3C N 

H 3 C, 

0 

CH 3  

CH3 

C38 1-1 72N20 12 .xH20 with x = lor 2 Mol. Wt. 749.0 (anhydrous) 

Azithromycin is (2R,3S,4R,5 R,8R,10R ,1 1 R,125,13R,14R)- 
1342,6-dideoxy-3-C-methyl-3-0-methyl-a-L-riho- 
hexopyranosyl)oxy]-2-ethy1-3,4,10-trihydroxy-3,5,6,8,10,12,14- 
heptamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-13-D-xy/o- 
hexopyranosyl]oxy]-1-oxa-6-azacyclopentadecan-15-one 
monohydrate or dihydrate. 

Azithromycin contains not less than 96.0 per cent and not 
more than 102.0 per cent of C 38H72N20 12, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 500 mg once daily, for 3 days or 500 mg once on day 1, 
followed by 250 mg once daily for next 4 days. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with azithromycin 
RS or with the reference spectrum of azithromycin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. Dissolve 0.5 g in anhydrous ethanol 
and dilute to 50.0 ml with the same solvent (solution A). 
Solution A is clear (2.4.1) and colourless (2.4.1). 

pH ,(27.4.24). 9.0 to 11.0 determined in a solution prepared by 
dissorying 0.1 .  g in 25.0 ml of methanol and further diluting to 
50,0-ml with carbon dioxide- free water. 
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AZELNIDIPINE TABLETS 

Usual Strengths. 8 mg; 16 mg. 

Identification 

A. Weigh a quantity of the powdered tablets containing 4 mg 
of Azelnidipine, disperse in 150.0 ml of anhydrous ethanol, 
with the aid of ultrasound for 15 minutes with shaking and 
dilute to 200.0 ml with anhydrous ethanol, centrifuge and 
filter. When examined in the range 200 nm to 400 nm (2.4.7), the 
resulting solution shows absorption maxima between 253 nm 
and 257 nm and between 339 nm and 346 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

NOTE - Perform the tests and assay in subdued light and 
use low-actinic glassware. 

Apparatus No. 1, 
Medium. 900 ml of hydrochloric acid buffer solution pH 1.2 
prepared by dissolving 2.0 g of sodium chloride in 7.0 ml of 
hydrochloric acid and 500.0 ml of water, and diluted to 1000 
ml with water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of medium and filter. Measure the 
absorbance of the filtered solution, suitably diluted with the 
medium if necessary, at the maximum at about 270 nm (2.4.7). 
Calculate the content of azelnidipine, C 33H34N406  in the medium 
from the absorbance obtained from a solution prepared by 
dissolving 45 mg of azelnidipine RS in 10 ml of anhydrous 
ethanol and diluted to 25.0 ml with same solvent. Dilute 1.0 ml 
of this solution to 200.0 ml with the dissolution medium. 

D. Not less than 75 per cent of the stated amount C33H34N406. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water. 

Test Solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 10 mg of Azelnidipine, disperse in 
5 ml of solvent mixture with the aid of ultrasound for 15 minutes 
with intermediate shaking and dilute to 10.0 ml with solvent 
mixture and centrifuge. 

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 20.0 ml with solvent mixture. 

IP 2018 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51.tm), 
- column temperature: 40°, 
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 3.0 g potassium dihydrogen 
orthophosphate in 1000 ml of water and 65 volumes of 
solvent mixture prepared by mixing 70 volumes of 
acetonitrile and 30 volumes of methanol, adjusted to 
pH 5.5 with orthophosphoric acid, 
flow rate 0.9 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

The retention time of azelnidipine is about 36 minutes. 

Inject reference solutions (a) and (b). The test is not valid 
unless the column efficiency is not less than 15000 theoretical 
plates, the tailing factor is not more than 1.5 and relative 
standard deviation for replicate injections is not more than 1.0 
per cent with the reference solution (a). The test is not valid 
unless the area of principal peak in the chromatogram obtained 
reference solution (b) is between 3.5 to 6.5 per cent of the area 
of principal peak in chromatogram obtained with reference 
solution (a). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak eluting with an relative retention time of about 
0.10 is not more than 0.45 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.9 
per cent), the area of any secondary peak eluting with an 
relative retention time of about 0.13 is not more than 0.2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.4 per cent), the area of any 
secondary peak eluting with an relative retention time of about 
0.50 is not more than 0.4 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.8 
per cent) and the area of any secondary peak eluting with an 
relative retention time of about 1.42 is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.8 per cent). The area of any 
other secondary is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of areas of all the secondary 
peaks is not more than 1.75 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (3.5 
per cent). 

Uniformity of content. Comply with the tests stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. 

Test s-olution:-  Disperse one tablet in sufficient quantity of 
reference solution (a) and sufficient volume of solvent mixture 



, . 81 

ry•,- 93 

mobile phase A 
(per cent v/v) 

50 
45 

40 
25 

50 

50 

Mobile Phase B 
(per cent v/v) 

50 

55 

60 

75 

50 

50 
• 

AZITHROMYCIN 

Specific optical rotation (2.4.22). - 45.0° to - 49.0°, determined 
in solution A, at 20°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate with the pH adjusted to 
10.0 with strong ammonia solution. To 350 ml of this solution 
add 300 ml of acetonitrile and 350 ml of methanol. Mix well. 

Test solution. Dissolve 0.2 g of the substance under 
examination in the solvent mixture and dilute to 25 ml with the 
solvent mixture. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and 6-demethyl-azithromycin RS 
(azithromycin impurity A) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

end capped octadecylsilane amorphous organosilica 
polymer (5 gm), 

- column temperature: 60°, 
- mobile phase: A. a 0.18 per cent w/v solution of 

anhydrous disodium hydrogen phosphate with the pH 
adjusted to 8.9 with dilute phosphoric acid or with 
dilute sodium hydroxide solution, 

B. a mixture of 250 volumes of methanol 
and 750 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile Phase B 
(per cent v/v) 

0 50 50 
25 45 55 
30 40 60 
80 25 75 
81 50 50 
93 50 50 

Relative 	Correction 
retention time 	factor 

Azithromycin impurity L' 

Azithromycin impurity M2 

 Azithromycin impurity E3  

Azithromycin impurity F 4 

 Azithromycin impurity D5  
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Azithromycin impurity J6 

 Azithromycin impurity I' 

Azithromycin impurity 

0.54 

0.61 

0.73 

Azithromycin impurity N9  0.76 0.7 

Azithromycin impurity H'' 0.79 0.1 

Azithromycin impurity A" 0.83 

Azithromycin impurity P 0.92 

Azithromycin (Retention time: 

about 45-50 minutes) 1.0 

Azithromycin impurity 0 12  1.23 

Azithromycin impurity G' 3  1.26 0.2 

Azithromycin impurity V 1.31 

' azithromycin 3'- N-oxide 

2  3'-(N,N-didemethyl)-3'-N-formylazithromycin 

3  aminoazithromycin 

43'-N-demethyl-3'-N- formylazithromycin 

3 14-demethy1-14- (hydroxymethyl)azithromycin 

'13-0-decladinosylazithromycin 

'3'-N-demethylazithromycin 

83"-O-demethylazithromycin 

'3'-de(dimethylamino)-3'-oxoazithromycin 

' 03'-N-R4-(acetylamino)phenyllsulfonyI]-3'-N-demethylazithromycin 

n6-demethylazithromycin 

' 22-dcsethyl-2-propylazithromycin 

13 3 . -N-demethy1-3 . -N-[(4-methylphenyl)sulfonyljazithromycin 

143-deoxyazithromycin. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject the test solution and reference solution (a). In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) ;ignore the peaks eluting 
beforeazithromycin impurity L and after azithromycin impurity  
13; ignore the-peaks eluting before azithromycin impurity L 
atidate_r azithromycin impurity B. 
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 metals (2.3.13). 0.8 g complies with the limit test for 

heavy metals, Method B (25 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). 1.8 per cent to 6.5 per cent, determined on 

0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water . 

so w ate r  solution. Dissolve 0.1g of the substance under 
examination in the solvent mixture and dilute to 100 ml with 
the solvent mixture. 

Reference solution (a) . A 0.1 per cent w/v solution of 
azithromycin RS in the solvent mixture. 

Reference solution (h). A solution containing 0.01 per cent 
w/v of azithromycin RS and azithromycin impurity A RS in 
the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with end 
capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5 gm) (such as Waters Xterra), 

- column temperature. 70°, 
- mobile phase: a mixture of 10 volumes of 3.484 per cent 

w/v solution of dipotassium hydrogen phosphate 
previously adjusted to pH 6.5 with orthophosphoric 
acid, 35 volumes of acetonitrile and 55 volumes of 
water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 100 gl. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C381 -172N2012. 

Storage. Store protected from moisture. 

Azithromycin Capsules 

Azithromycin Capsules contain not less than 90.0 percent 
and not more than 1 10.0 percent of the stated amount of 
azithromycin, C381-172N20p. 

Usual strength. 500 mg. 

AZITHROMYCIN CAPSULES 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate with the pH adjusted to 
10.0 with strong ammonia solution. Transfer 350 ml of this 
solution, add 300 ml of acetonitrile and 350 ml of methanol. 
Mix well. 

Test solution. Dissolve a suitable weighed quantity of the 
mixed contents of 20 capsules containing about 0.2 g of 
Azithromycin in the solvent mixture by shaking mechanically, 
dilute to 25.0 ml with the solvent mixture and filter. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and 6-demethyl-azithromycin RS 
(azithromycin impurity A RS) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (5gm) (such as Waters 
Xterra), 

- column temperature 60°, 
- mobile phase: A. a solution of 0.18 per cent w/v solution 

of anhydrous disodium hydrogen phosphate with the 
pH adjusted to 8.9 with dilute phosphoric acid or with 
dilute sodium hydroxide solution, 

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

0 

25 

30 
80 

Name 

0.29 

0.37 

0.43 

0.51 

0.54 

2.3 

0.6 
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Name 	 Relative 
retention time 

Correction 
factor 

Azithromycin impurity L' 0.29 2.3 

Azithromycin impurity M 2  0.37 0.6 

Azithromycin impurity E3  0.43 

Azithromycin impurity F 4  0.51 0.3 

Azithromycin impurity D5  0.54 

Azithromycin impurity J 6  0.54 

Azithromycin impurity 1 7  0.61 

Azithromycin impurity Cs 0.73 

Azithromycin impurity N 9  0.76 0.7 

Azithromycin impurity H'° 0.79 0.1 

Azithromycin impurity A" 0.83 

Azithromycin impurity P 0.92 

Azithromycin (Retention time: 

about 45-50 minutes) 1.0 

Azithromycin impurity 0 12  1.23 

Azithromycin impurity G ' 3  1.26 0.2 

Azithromycin impurity B' 4  1.31 

'azithromycin 3'- N-oxide 

23'-(N,N-didemethyl)-3'-N-formylazithromycin 

3aminoazithromycin 

43 '-N-demethy1-3 '-N- formylazithromycin 

5 14-demethy1-14- (hydroxymethyl)azithromycin 

6 13-0-decladinosylazithromycin 

7 3'-N-demethylazithromycin 

8 3"-O-demethylazithromycin 

93'-de(dimethylamino)-3'-oxoazithromyein 

'°3'-N-[[4-(acetylamino)phenyl]sulfony1]-3'-N-demethylazithromycin 

' 1 6-demethylazithromycin 

122-desethy1-2-propylazithromycin 

133'-N-demethy1-3'-N-[(4-methylphenyl)sulfonyl]azithromycin 

14 3-deoxyazithromycin. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solutignIa).(2M per 
cent). The sum of the areas of all the other secondary peaks is 

not more than 3 times the area of the prindipal peak in the 

chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); ignore the peaks eluting 
before azithromycin impurity L and after azithromycin impurity 
B. 

Dissolution (2.5.2). 

Apparatus No. 1 

Medium. 900 ml of a buffer solution prepared by adding to 
6 litres of 0.1 M dibasic sodium phosphate about 40 ml of 

hydrochloric acid to adjust the pH to 6.0, adding 600 mg of 
trypsin and mixing. 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions. 

Test solution. The filtrate from the dissolution medium suitably 
diluted with the mobile phase, if necessary. 

Reference solution. A solution of azithromycin RS in the 
dissolution medium suitably diluted with the mobile phase to 
obtain a solution having the same concentration as that of the 
test solution. 

Calculate the content of C 38 1-1 72N20 12  in the medium. 

D. Not less than 75 per cent of the stated amount of 

C38H72N20,2. 

Water (2.3.43). Not more than 5.0 per cent determined on 0.2 g 
of the contents of the capsules. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 

of water. 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 0.1 g of Azithromycin, dissolve in 
about 75 ml of the solvent mixture by shaking mechanically, 
dilute to 100 ml with the solvent mixture and filter. 

Reference solution(a). A 0.1 per cent w/v solution of 
azithromycin RS in the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and 6-demethyl-azithromycin RS 
(azithromycin impurity A RS) in the solvent mixture. 

Chromatographic system 
-  a stainless steel column 25 cm x 4.6 mm, packed with end 

tapped- polar embedded octadecylsilyl amorphous 
-Organosilica polymer (5 gm) (such as Waters Xterra), 
column temperature: 70°, 

- mobile phase: a mixture of 10 volumes of a 3.484 per cent 
w/v solution of dipotassium hydrogen phosphate with 
the pH previously adjusted to 6.5 with orthophosphoric 
acid, 35 volumes of acetonitrile and 55 volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 100 pl. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C3 8H72 N20, 2  in the capsules. 

Storage. Store protected from moisture. 
de' 

Azithromycin Oral Suspension 
Azithromycin Oral Suspension is a dry mixture ofAzithromycin 
with buffering agents and other excipients, or is a 
homogeneous suspension in a suitable vehicle. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Azithromycin Oral Suspension contains not less than 90.0 per 
cent and not more than 1 10.0 per cent of the stated amount of 
azithromycin, C38H72N2012• 

Usual strength. 40 mg per ml. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of azithromycin, C38H72N2012. 

The contents of the sealed container comply with the 
following test. 

Water (2.3.43). Not more than 1.5 per cent, determined on 0.5 g. 

Storage. Store protected from moisture. 

The constituted suspension or the suspension complies with 
the tests stated under Oral liquids and with the following 
tests. 

Identification 

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. 

Tests 

pH (2.4.24). 7.5 to 11.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate with the pH adjusted to 
10.0 with strong ammonia solution. Transfer 350  ml  of this 
solution add 300 ml of acetonitrile and 350 ml of methanol. 
Mix well. 

Test solution. Weigh a quantity of the oral suspension 
containing about 0.2 g ofAzithromycin, dissolve in the solvent 
mixture, dilute to 50.0 ml with the solvent mixture and filter. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and 6-demethyl-azithromycin RS 
(azithromycin impurity A RS) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (511m) (such as Waters 
Xterra), 

- column temperature: 60°, 
- mobile phase: A. a 0.18 per cent w/v solution of 

anhydrous disodium hydrogen phosphate with the pH 
adjusted to 8.9 with dilute orthophosphoric acid or 
with dilute sodium hydroxide solution, 

B. a mixture of 25 volumes of  methanol 
and 75 volumes of acetonitrile, 
a gradient programme using the conditions given below, 

- flow rate: I ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 100µl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile Phase B 
(per cent v/v) 

0 50 50 

25 45 55 

30 40 

80 25 75 

81 50 50 

93 50 50 

11 1 13- 10 



Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

0 50 
25 45 
30 40 
80 25 
81 50 
93 50 

Mobile Phase B 
(per cent v/v) 

50 

55 

60 

75 

AZITHROMYCIN TABLETS AZITHROMYCIN ORAL SUSPENSION IP 2018 

I1 
, 

Test solution. Weigh a quantity of the oral suspension 
containing about 0.1 g ofAzithromycin , dissolve in the solvent 
mixture, dilute to 100.0 ml with the solvent mixture and filter. 

Name 	 Relative 
retention time 

Correction 
factor 

Azithromycin impurity L' 029 2.3 

Azithromycin impurity M2  0.37 0.6 

Azithromycin impurity E 3  0.43 

Azithromycin impurity F 4  0.51 0.3 

Azithromycin impurity D 5  0.54 

Azithromycin impurity J 6  0.54 

Azithromycin impurity 1 7  0.61 

Azithromycin impurity C 8  0.73 

Azithromycin impurity N 9  0.76 0.7 

Azithromycin impurity H'' 0.79 0.1 

Azithromycin impurity A" 0.83 

Azithromycin impurity P 0.92 

Azithromycin (Retention time: 
about 45-50 minutes) 1.0 

Azithromycin impurity 0 12  1.23 

Azithromycin impurity G' 3  1.26 0.2 

Azithromycin impurity B' 4  1.31 

'azithromycin 3'- N-oxide 

2 3 '-(N,N-didemethyl)-3 ' -N-formylazithromycin 

'aminoazithromycin 

4 3'-N-demethyl-3'-N- formylazithromycin 

5 14-demethy1-1 4- (hydroxymethyl)azithromycin 

6 1 3-0-decladinosylazithromycin 

'-N-demethylazithromycin 

"-O-demethylazithromyci n 

93'-de(dimethylamino)-3'-oxoazithromycin 

103 '-N4[4-(acetylamino)phenyl]sulfony1]-3 ' -N-demethylazithromycin 

"6-demethylazithromycin 

12 2-desethyl-2-propylazithromycin 

"3 '-N-demethy1-3 '-N-[(4-methylphenyl)sulfonyl]azithromycin 

' 4 3-deoxyazithromyc in. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). The sum of the areas of all the other setondary peaks is 
not more than 3 times the area of the principal. peak M thc 
chromatogram obtained with reference solution (a) (3.0 per 

cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); ignore the peaks eluting 
before azithromycin impurity L and after azithromycin 
impurity B. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

Reference solution (a). A 0.1 per cent w/v solution of 
azithromycin RS in the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and 6-demethyl-azithromycin RS 
(azithromycin impurity A RS) in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with end 
capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5nm) (such as Waters Xterra), 
column temperature 70°, 
mobile phase: a mixture of 10 volumes of a 3.484 per cent 
w/v solution of dipotassium hydrogen phosphate with 
the pH previously adjusted to 6.5 with orthophosphoric 
acid, 35 volumes of acetonitrile and 55 volumes of water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 
injection volume: 100 pl. 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of C 38H72N20 12, weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Azithromycin Tablets 

Azithromycin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
azithromycin, C38F1 72N,012. 

Usual strengths. 250 mg; 500 mg. 

Identification 
In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 

solution. 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 
NOTE - Prepare the solutions immediately before use. 

Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate with the pH adjusted to 

10.0 with strong ammonia solution. Transfer 350 ml of this 
solution add 300 ml of acetonitrile and 350 ml of methanol. 

Mix well. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 0.2 g of Azithromycin, dissolve 
in the solvent mixture by shaking mechanically, dilute to 
25.0 ml with the solvent mixture and filter. 

Reference solution (a). A 0.008 per cent w/v solution of 
azithromycin RS in the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and azithromycin impurity A RS in 
the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (5 p.m) (such as Waters 
Xterra), 
column temperature: 60°, 
mobile phase: A. a 0.18 per cent w/v solution of 
anhydrous disodium hydrogen phosphate with the pH 
adjusted to 8.9 with dilute orthophosphoric acid or 
with dilute sodium hydroxide solution, 

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 50 pl. 

Name 	 Relative 
retention time 

Correction 
factor 

Azithromycin impurity L' 029 2.3 

Azithromycin impurity M 2  0.37 0.6 

Azithromycin impurity E 3  0.43 

Azithromycin impurity F 4  0.51 0.3 

Azithromycin impurity D 5  0.54 

Azithromycin impurity J 6  0.54 

Azithromycin impurity 1 7  0.61 

Azithromycin impurity C 8  0.73 

Azithromycin impurity N 9  0.76 0.7 

Azithromycin impurity H'° 0.79 0.1 

Azithromycin impurity A" 0.83 

Azithromycin impurity P 0.92 

Azithromycin (Retention time: 

about 45-50 minutes) 1.0 

Azithromycin impurity 0 12  1.23 

Azithromycin impurity GI 3  1.26 0.2 

Azithromycin impurity B ' 4  1.31 

'azithromycin 3'- N-oxide 

23'-(N,N-didemethyl)-3'-N-formylazithromycin 

3aminoazithromycin 

43'-N-demethyl-3'-N- formylazithromycin 

5 14-demethy1-1 4- (hydroxymethyl)azithromycin 

6 13 -0-decladinosylazithromycin 

7 3'-N-dcmethylazithromyein 

'3"-O-demethylazithromycin 

93'-dc(dimethylamino)-3'-oxoazithromycin 

1 "3'-N1[4-(acetylamino)phenyl]sulfonyl]-3'-N-demethylazithromycin 

"6-demethylazithromycin 

' 2 2-desethy1-2-propylazithromycin 

"3'-N-demethy1-3'-N-[(4-methylphenyl)sulfonyl]azithromycin 

"3-deoxyazithromycin 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1.3 due to azithromycin impurity B is not more than twice the 
area of principal peak in the chromatogram obtained with 
reference solution (a) (2.0 per cent). The sum of the areas of 
all the other secondary peaks is not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
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reference solution (a) (3.0 per cent). Ignore any peak with 
an area less than 0.1 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent); ignore the peaks eluting before azithromycin 
impurity L and after azithromycin impurity B. 

Dissolution (2.5.2). 

Apparatus No. 1 
Medium. 900 ml of a buffer solution prepared by adding to 
6 litres of 0.1 M dibasic sodium phosphate about 40 ml of 
hydrochloric acid, adjusting the pH to 6.0, adding 600 mg of 
trypsin, and mixing. 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a filter. 

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions. 

Test solution. The filtrate from the dissolution medium suitably 
diluted with the mobile phase, if necessary. 

Reference solution. A solution of azithromycin RS in the 
dissolution medium suitably diluted with the mobile phase to 
obtain a solution having the same concentration as that of the 
test solution. 

Calculate the content of C 38H72N20 1 2 in the medium. 

D. Not less than 75 per cent of the stated amount of 
C381172N20 12. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

IP 2018 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

Test solution. Weigh and powder 20 tablets. Weigh quantity 
of the powder containing 0.1 g of azithromycin, dissolve in 
the solvent mixture by shaking mechanically, dilute to 100 ml 
with the solvent mixture and filter. 

Reference solution (a) . A 0.1 per cent w/v solution of 
azithromycin RS in the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin RS and azithromycin impurity A RS in 
the solvent mixture. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 mm, packed with end 

capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5 p.m) (such as Waters Xterra), 
column temperature: 70°, 
mobile phase: a mixture of 10 volumes of a 3.484 per cent 
w/v solution of dipotassium hydrogen phosphate with 
the pH previously adjusted to 6.5 with orthophosphoric 
acid, 35 volumes ofacetonitrile and 55 volumes of water, 
flow rate: 1 ml per minute, 

— spectrophotometer set at 215 nm, 
injection volume: 100 

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C38F172N2012 in the tablets. 

Bacitracin 

Bacitracin Zinc 

Baclofen 

Baclofen Oral Solution 

Baclofen Tablets 

Bambuterol Hydrochloride 

Bambuterol Tablets 

Barium Sulphate 

Barium Sulphate Suspension 

Beclomethasone Dipropionate 

Beclomethasone Inhalation 

White Beeswax 

Yellow Beeswax 

Benazepril Hydrochloride 

Benazepril Hydrochloride Tablets 

Bendamustine Hydrochloride 

Bendamustine Injection 

Bentonite 

Benzalkonium Chloride 

Benzalkonium Chloride Solution 

Benzathine Penicillin 

Benzathine Penicillin Injection 

Fortified Benzathine Penicillin Injection 

Benzathine Penicillin Tablets 

Benzhexol Hydrochloride 

Benzhexol Tablets 

Benzocaine 

Benzoic Acid 

Compound Benzoic Acid Ointment P77-- 

 Benzoic Acid Solution 

MONOGRAPHS 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

1330 

1331 

1333 

1334 

1335 

1336 

1337 

1337 

1338 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1347 



Benzoin 

Compound Benzoin Tincture 

Hydrous Benzoyl Peroxide 

Benzoyl Peroxide Cream 

Benzoyl Peroxide Gel 

Benzyl Alcohol 

Benzyl Benzoate 

Benzyl Benzoate Application 

Benzylpenicillin Potassium 

Benzylpenicillin Sodium 

Benzylpenicillin Injection 

Betahistine Hydrochloride 

Betahistine Tablets 

Betahistine Mesylate 

Betamethasone 

Betamethasone Tablets 

Betamethasone Dipropionate 

Betamethasone Cream 

Betamethasone Lotion 

Betamethasone Ointment 

Betamethasone Sodium Phosphate 

Betamethasone Eye Drops 

Betamethasone Injection 

Betamethasone Sodium Phosphate Tablets 

Betamethasone Valerate 

Betamethasone Valerate Cream 

Betamethasone Valerate Ointment 

Betaxolol Hydrochloride 

Betaxolol Eye Drops 

Bezafibrate 

Bezafibrate Tablets 

Biapenem 

Bicalutamide 
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1348 

1349 

1351 

1352 

• • • • 1353 

1354 

1355 

1356 

1356 

1357 

1358 

1360 

1361 

1362 

1363 

1365 

1366 

1367 

1368 

1369 

1370 

1372 

1373 

1374 

1374 

1376 

1377 

1377 

1379 

1380 

1381 

• • • • 1382 

1383 ,-1 

Bicalutamide Tablets 

Bifonazole 

Bifonazole Cream 

Biperiden Hydrochloride 

Biperiden Tablets 

Bisacodyl 

Bisacodyl Suppositories 

Bisacodyl Gastro-resistant Tablets 

Bismuth Subcarbonate 

Bisoprolol Fumarate 

Bisoprolol Fumarate and Hydrochloro"thiazide Tablets 

Bleomycin Sulphate 

Bleomycin Injection 

Boric Acid 

Bortezomib 

Bortezomib Injection 

Bosentan Monohydrate 

Bosentan Tablets 

Brimonidine Tartrate 

Brimonidine Tartrate Eye Drops 

Brinzolamide 

Brinzolamide Ophthalmic Suspension 

Brotnhexine Hydrochloride 

Brornhexine Tablets 

Bromocriptine Mesylate 

Bromocriptine Capsules 

Bromocriptine Tablets 

Bronopol 

Buclizine Hydrochloride 

Budesonide 

Budesonide Inhalation 

Budesonide Powder for Inhalation 

1384 

1385 

1386 

1386 

1388 

1388 

1390 

1390 

1391 

1392 

1393 

1395 

1396 

1397 

1398 

1398 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 
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Bumetanide 1417 

Bumetanide Injection 1418 

Bumetanide Oral Solution 1419 

Bumetanide Tablets 1420 

Bupivacaine Hydrochloride 1421 

Bupivacaine Injection 1422 

Buprenorphine Hydrochloride 1423 

Buprenorphine Injection 1425 

Buprenorphine Sublingual Tablets 1426 

Buspirone Hydrochloride 1427 

Buspirone Tablets 1428 

Busulphan 1429 

Busulphan Tablets 1430 

Butylated Hydroxytoluene 1431 

Butylparaben 1431 

Bacitracin 

  

NH 2  

 

R 

CH 3  

L-Leu D-G 	L- Lys D-Orn-• 	D-P he 
A 

L-Ash— D-Asp----L-H is 

Name Mol. Formula X Y R 

Bacitracin A C66}1 103N17016S L-Ile L-Ile CH3  

Bacitracin B1 C6511101 N 17016S L-Ile 
oe" 

L-Ile H 

Bacitracin B2 C65Hio1N ,7016S L-Val /Ale CH3  

Bacitracin B3 C65H101N17016S L-Ile L-Val CH3  

Bacitracin is a mixture of polypeptides produced by the growth 
of certain strains of Bacillus licheniformis and B. subtilis 
(Fam. Bacillaceae). Its main components are Bacitracin Al, Bl, 
B2 and B3. 

Bacitracin has a potency of not less than 60 Units of bacitracin 
activity per mg, calculated on the dried basis. 

Category. Antibacterial (for topical use). 

Dose. For clostridium difficule associate colitis; vancomycin 
resistant enterococci, orally, 20000 IU to 25000 IU every 
6 hours for 7 to 10 days; for staphylococcal infection, 
intramuscular, 10000 IU to 25000 IU every 6 hours; maximum 
dose 25000 IU and 100000 IU per day. 

Description. A white or almost white powder; odourless or 
with a faint odour; hygroscopic. 

J I 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of phenol and 25 
volumes of water. 

Test solution. Dissolve 5 mg of the substance under 
examination in a mixture of 0.5 ml of hydrochloric acid and 
0.5 nil of water, heat in a sealed tube at 135° for 5 hours, 
evaporate to dryness on a water-bath, continue to heat until 
the odour of hydrogen chloride is no longer detectable and 
dissolve the residue in 0.5 ml of water. 

Apply to the plate 5µl of each solution as bands 10 mm wide. 
Place the plate in the tank so that it is not in contact with the 
mobile phase and allow to stand for at least 12 hours before 
development. Allow the mobile phase to rise 10 cm. Dry the 
plate at 105°, spray with ethanolic ninhydrin solution and 
heat at 110° for 5 minutes. The bands in the chromatogram 
obtained with the test solution correspond to those in the 
chromatogram obtained with the reference solution. 

B. Shake 5 mg with 1 ml of water, add 1 ml of a 0.2 per cent 
w/v solution of ninhydrin in 1 -butanol and 0.5 ml of pyridine 
and heat at 100° for 5 minutes; a deep purple colour is 
produced. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1). 

pH (2.4.24). 5.5 to 7.5, determined in a 1.0 per cent w/v solution. 

Composition. Determine by liquid chromatography (2.4.14). 

NOTE — Prepare the solution immediately before use. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). Dissolve 20 mg of hacitracin zinc RS 
in water, add 0.2 ml of dilute hydrochloric acid and dilute to 
10.0 ml with water. 

Reference solution (b). Dilute 5.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase. 

Reference solution al). Dissolve 50 mg of substance under 
examination in 25 ml of a 4.0 per cent w/v solution ofsodium 
edetate, adjust the pH to 7.0 with dilute sodium hydroxide. 
Heat on boiling water bath for 30 minutes. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm), 
- mobile phase: add a mixture of 52 volumes of methanol, 

4 volumes of acetonitrile and 30 volumes of water to 
100 volumes of a 3.48 per cent w/v solution of 
dipotassium hydrogen phosphate, adjust the pH to 6.0 
with a 2.72 per cent w/v solution of potassium 
dihydrogen orthophosphate, 
flow rate: 1 ml per minute. 

- spectrophotometer set at 254 tim, 
- injection volume: 100 

BACITRACIN 

Reference solution. Prepare in the same mann& as the test Inject refdrene& solution (a). The relative retention time with 
solution but using bacitracin zinc RS in placeof the subSta-nce_ reference to bacitracin A for bacitracin B 1 is about 0.6, for 
under examination. '' 	 bw,:itracin B3 is about 0.8, for bacitracin impurity E is about 
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BACITRACIN 

2.5. The test is not valid unless the peak- to- valley ratio 
between the peaks due to bacitracin B1 and bacitracin B2 is 
not less than 1.2. 

IP 20Ii 

Bacitracin Zinc 	 1 
Bacitracin Zinc is the zinc complex of Bacitracin. 

Bacitracin Zinc has a potency of not less than 60 Units of 
bacitracin activity per mg, calculated on the dried basis. 

Category. Antibacterial (for topical use). 

Description. A white or light yellowish-grey powder; 
odourless or with a faint odour; hygroscopic. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of phenol and 
25 volumes of water. 

Test solution. Dissolve 5 mg of the substance undid 
examination in a mixture of 0.5 ml of hydrochloric acid any 
0.5 ml of water, heat in a sealed tube at 135° for 5 hours 
evaporate to dryness on a water-bath, continue to heat ung 
the odour of hydrogen chloride is no longer detectable anfi 
dissolve the residue in 0.5 ml of water. n 
Reference solution. Prepare in the same manner as the test 
solution but using bacitracin zinc RS in place of the substance 
under examination. 

Apply to the plate 5 jAl of each solution as bands 10 mm wide. 
Place the plate in the tank so that it is not in contact with the 
mobile phase and allow to stand for at least 12 hours before 
development. Allow the mobile phase to rise 10 cm. Dry the 
plate at 105°, spray with ethanolic ninhydrin solution and 
heat at 110° for 5 minutes. The bands in the chromatogram 
obtained with the test solution correspond to those in 4 
chromatogram obtained with the reference solution. , 

B. Shake 5 mg with 1 ml of water, add 1 ml of a 0.2 per cent 
w/v solution of ninhydrin in I -butanol and 0.5 ml of pyridine 
and heat at 100° for 5 minutes; a deep purple colour is 
produced. 

C. Ignite 0.15 g and allow to cool. The residue on dissolving in 
1 ml of 2 M hydrochloric acid and diluting with 4 ml of water 
gives the reactions of zinc salts (2.3.1). 

\IA 
Tests 

pH (2.4.24). 6.0 to 7.5, determined on the filtrate obtained by 
shaking 1.0 g with 10 ml of carbon dioxide-free water. 

Composition. Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the solution immediately before use. -9  

Test solution. Dissolve 0.1 g of the substance uncler 
examination in 50.0 ml of the mobile phase. 

Ref*nce so lion (a). Dissolve 20 mg of bacitracin zinc RS 
in wirker, add -01 ml of dilute hydrochloric acid and dilute to 

m ltth water 

w 2018 

Reference solution (b). Dilute 5.0 ml of the test solution to 
phase. 

;.0 ml of reference solution (b) " I 

with 

 t  h 

mobil

e 1(ocb) Dilute 

se 

1:3 

	 i 

 10.0 
r 
ml with the mobile phase. 

Reference solution (d). Dissolve 50 mg of substance under 
examination in 25 ml of a 4.0 per cent w/v solution of sodium 

, adjust the pH to 7.0 with dilute sodium hydroxide. 

Heat 
 system 

a 

stainless steel column 25 cm x 4.6 mm, packed with 

r 

edetate, 

 bonded to porous silica (5 pm), 

_t on boiling water bath for 30 minutes. 

mobile phase: add a mixture of 52 volumes of methanol, 
4 volumes of acetonitrile and 30 volumes of water to 10 
volumes of a 3.48 per cent w/v solution of dipotassium 
hydrogen phosphate, adjusted to pH 6.0 with a 2.72 per 
cent w/v solution of potassium 

ov" 
 dihvdrogen 

orthophosphate, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 254 nm, 
injection volume: 100 IA 

Inject reference solution (a). The relative retention time with 
reference to bacitracin A for bacitracin B1 is about 0.6, for 
bacitracin B3 is about 0.8, for bacitracin impurity E is about 
2.5. The test is not valid unless the peak- to- valley ratio 
between the peaks due to bacitracin B1 and bacitracin B2 is 
not less than 1.2. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram three times the retention time of the peak 
due to Bacitracin A. In the chromatogram obtained with the 
test solution, the area of the any peak corresponding to 
Bacitracin A is not less than 40.0 per cent. The sum of area of 
the peaks corresponding to bacitracin A, bacitracin B 1, 
bacitracin B2 and bacitracin B3 is not less than 70 per cent. 
Ignore any peak with an area less than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.5 per cent). 

Related peptides. Determine by liquid chromatography (2.4.14) 
as described under Composition. 
2In0j.e0cpt etriceentets.  t solution. The sum of areas of all the peaks 
deleustci rrijg tbefore the peak due to Bacitracin B I is not more than 

sIoniluptuiorni ity(dE).. Determine by liquid chromatography (2.4.14) as 
b under Composition. 

Spectrophotometer 

 due

ctrophotometer set at 254 nm and at 300 nm for reference 

area f 
solution 

t Inject referencesolution (b) and the test solution. In the 
chromatogram togram obtained with the test solution, the area of 
peak 

 

to bacitracin impurity E is not more than - 1.2 times the 
he peak in the chromatogram obtained with reference 

o 

  
(b) (6.0 per cent).  

BACLOFEN 

Zinc content. 4.0 per cent to 8.0 per cent, calculated on the 
dried basis, determined by the following method. Weigh 0.2 g 
and dissolve in 20 ml of water and 3 ml of strong ammonia-
ammonium chloride solution and titrate with 0.01 Mdisodium 
edetate using mordant black II mixture as indicator. 

1 ml of 0.01 Mdisodium edetate is equivalent to 0.000654 g of 
Zn. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.1 kPa for 3 hours. 

Assay. Weigh 0.1 g, suspend in 10 ml of water and 0.5 ml of 
2 M hydrochloric acid and add sufficient water to produce 
200.0 ml. Allow to stand at room temperature for 30 minutes. 
Determine by the microbiological assay of antibiotics, Method 
A (2.2.10), and express the results in Units per mg. 

Pyrogens (2.2.8). If intended for administration by spraying 
into internal body cavities without a further appropriate 
procedure for the removal of pyrogens, it complies with the 
test for pyrogens. Inject per kilogram of the rabbit's mass 1 ml 
of the supernatant liquid obtained by centrifuging a 
suspension containing 11 mg per milliliter in a 0.9 per cent 
solution of sodium chloride. 

Bacitracin Zinc intended for administration as a spray in 
internal body cavities without a further appropriate 
sterilization procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for administration as a spray in 
internal body cavities, the container should be sterile and 
sealed so as to exclude micro-organisms. 

Labelling. The label states (1) the number of Units per mg; 
(2) whether or not the contents are intended for administration 
as a spray in internal body cavities. 

Baclofen 

NH 2  

COOH 

C H,H 12CINO, 	 Mol. Wt. 213.7 

Baclofen is (RS)-4-amino-3-(4-chlorophenyl)butyric acid. 

Back)fen -contains not less than 98.0 per cent and not more 
than 101 ..0 per cent of C l0 H l2 CINO2 , calculated on the 
anhydrous 'basis. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram three times the retention time of the peak 
due to Bacitracin A. In the chromatogram obtained with the 
test solution, the area of the any peak corresponding to 
Bacitracin A is not less than 40.0 per cent. The sum of area of 
the peaks corresponding to bacitracin A, bacitracin B 1, 
bacitracin B2 and bacitracin B3 is not less than 70 per cent. 
Ignore any peak with an area less than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.5 per cent). 

Related peptides. Determine by liquid chromatography (2.4.14) 
as described under Composition. 

Inject the test solution. The sum of areas of all the peaks 
eluting before the peak due to Bacitracin Bl is not more than 
20.0 per cent. 

Impurity E. Determine by liquid chromatography (2.4.14) as 
described under Composition. 

Spectrophotometer set at 254 nm and at 300 nm for reference 
solution (d). 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to bacitracin impurity E is not more than 1.2 times the 
area of the peak in the chromatogram obtained with reference 
solution (b) (6.0 per cent). 

Sulphated ash (2.3.18). Not more than 3.0 per cent. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.1 kPa for 3 hours. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), and express the results in Units per mg. 

Bacterial endotoxins (2.2.3). Not more than 0.8 Endotox in Unit 
per mg of bacitracin, if intended for use in the manufacture of 
ophthalmic dosage forms without a further appropriate 
procedure for the removal of bacterial endotoxins. 

Sterility (2.2.11). Complies with the test for sterility, if intended 
for the preparation of ophthalmic dosage forms without a 
further appropriate sterilization procedure. 

Storage. Store protected from moisture, at a temperature not 
exceeding 8°. 

Labelling. The label states (1) the number ot:,Linits per mg; 
(2) whether or not the contents are intendedforuse in the 
manufacture of ophthalmic preparations. = 



Reference solution (c). Dilute 2 ml of the test. solution to A. Determineby thin-layer chromatography (2.4.17), coating* 
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Category. Muscle relaxant. 

Dose. 15 mg per day; maintenance dose is 30 to 75 mg daily. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with baclofen RS or 
with the refernce spectrum of baclofen. 

B. When examined in the range 220 nm to 320 nm (2.4.7), a 0.07 
per cent w/v solution shows three absorption maxima, at 
259 nm, 266 nm and 275 nm. The specific absorbances at these 
maxima are 9.8 to 10.8, 11.5 to 12.7 and 8.4 to 9.3, respectively. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 5 volumes of anhydrous formic 
acid, 5 volumes of water, 20 volumes of methanol, 30 volumes 
of chloroform and 40 volumes of ethyl acetate. 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase. 

Reference solution. A 0.1 per cent w/v solution of baclofen 
RS in the mobile phase. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate and spray with ninhydrin 
solution until the plate is slightly wet. Place the plate in an 
oven maintained at 100° for 10 minutes. Examine in daylight. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

Tests 

Appearance of solution. Dissolve 0.5 g in 1 M sodium 
hydroxide and dilute to 25 ml with the same solvent. The 
freshly prepared solution is not more intensely coloured than 
reference solution BY5 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase. 

Reference solution (a). A 0.25 per cent w/v solution of (4RS)- 
4-(4-chlorophenyl)pyrrolidin-2-one RS (baclofen impurity 
A) in the mobile phase. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the mobile phase. 

Reference solution (d). Dilute 2 ml of the test solution and 
2 ml of reference solution (a) to 100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a solution of 1.822 g of sodium 

hexanesulphonate in 1000 ml of a mixture of 560 volumes 
of water, 440 volumes of methanol and 5 volumes of 
glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 266 nm, 
- injection volume: 20 ill. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to baclofen and 
impurity A is at least 2.0. 

Inject reference solutions (b), (c) and the test solution. 
Continue the chromatography for 5 times the retention time of 
the principal peak. In the chromatogram obtained with the test 
solution, the area of the peak corresponding to baclofen 
impurity A is not greater than the area of the principal peak in 
the chromatogram obtained with reference solution (b) (1.0 
per cent) and the sum of the areas of all such peaks is not 
greater than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (2.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
1.0 g. 

Assay. Weigh 0.15 g and dissolve in 50 ml of anhydrous acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02137 g of 
C10li12C1NO2. 

Storage. Store protected from moisture. 

Baclofen Oral Solution 

Baclofen Oral Solution is a solution of Baclofen in a suitable 
aqueous vehicle. 

Baclofen Oral Solution contains not less than 95.0 per cent 

and not more than 105.0 per cent of the stated amount of 
baclofen, C loH l2C1NO2 . 

Usual strength. 1 mg per ml. 

ldentificatiot! 

Solvent mixture. 35 volumes of acetonitrile and 65 volumes 

of water. 

Mobile phase. A mixture of 20 volumes of glacial acetic acid, 

20 volumes of water and 80 volumes of butan-1-ol. 

Test solution. Dilute a volume of the oral solution containing 
5 mg of Baclofen to 100 ml with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of baclofen 

RS in the solvent mixture. 

Apply to the plate 5 Ill of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air. Place an evaporating 
dish containing a mixture of 4 ml of water, 1 ml of 7 M 
hydrochloric acid and 0.5 g of potassium permanganate in a 
chromatography tank, close the tank and allow to stand for 2 
minutes. Place the plate in the tank, close the tank and leave 
the plate in contact with the vapour for 1 mute. After removal 
of the plate, place it in a current of cold'air until an area of 
coating below the line of application shows only a faint blue 
colour on the addition of 0.05 ml of potassium iodide and 
starch solution. Spray the plate with potassium iodide and 
starch solution and examine in daylight. The chromatogram 
obtained with the test solution exhibits a spot that corresponds 
to the spot in the chromatogram obtained with the reference 
solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Lactam. Determine by liquid chromatography (2.4.14) as 
described under Assay using the following solutions. 

Test solution. Use the test solution prepared for the Assay. 

Reference solution (a). A solution containing 0.0002 per cent 
w/v of (4RS)-4-(4-chlorophenyOpyrrolidin-2-one RS 
(baclofen impurity A) in the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of baclofen RS, 0.0003 per cent w/v ofpropyl 4-hydroxy-
benzoate, 0.0003 per cent w/v of methyl 4-hydroxybenzoate 
and 0.0002 per cent w/v of baclofen impurity A in the mobile 
phase. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methyl-4-hydroxybenzoate 
and baclofen impurity A and between the peaks due to 
baclofen impurity A and propyl-4-hydroxybenzoate is at least 
5.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
Peak corresponding to baclofen impurity A .  (4attam).- iS not . 

 greater than the area of the peak in the chromato btaired 
with reference solution (a) (2.0 per cent). 	

• 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a weighed quantity of the oral solution 
containing about 5 mg of Baclofen to 50.0 ml with the mobile 

Reference solution (a). A 0.01 per cent w/v solution of 
baclofen RS in the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of baclofen RS, 0.0003 per cent w/v ofpropyl 4-hydroxy-
benzoate and 0.0002 per cent w/v of baclofen impurity A RS 
in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Nucleosil C 18), 

- mobile phase: a solution prepared by dissolving 5 g of 
sodium dodecyl sulphate in a mixture of 5 ml of 
orthophosphoric acid and 650 ml of water and diluting 
to 1000 ml with acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 20111. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to baclofen impurity A and 
propyl-4-hydroxybenzoate is at least 5.0 and the relative 
standard deviation for replicate injections for baclofen peak is 
not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) of the oral solution and 
calculate the content of C loH 1 2CINO2, weight in volume. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. Do not freeze. 

Baclofen Tablets 

Baclofen tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of baclofen, 
C 11H 12CINO2 . 

Usual strengths. 10 mg; 20 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Solvent mixture. 4 volumes of ethanol and 1 volume of glacial 
acetic' 11C id 	. 

Mobile .phast: A mixture of 80 volumes of butan-1-ol, 20 
volumes of glacial acetic acid and 20 volumes of water. 
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BAMBUTEROL TABLETS 

Test solution. Shake a quantity of the powdered tablets 
containing 20 mg of Baclofen with 20 ml of the solvent mixture 
for 30 minutes and filter. 

Reference solution. A 0.1 per cent w/v solution of baclofen 
RS in the solvent mixture. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
100° for 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Lactam. Determine by liquid chromatography (2.4.14). 

Test solution. Mix with the aid of ultrasound a quantity of the 
powdered tablets containing 0.1 g of Baclofen with 50 ml of 
the mobile phase for 30 minutes, shaking occasionally to 
disperse the sample, and filter through a glass-fibre filter (such 
as Whatman GF/C). 

Reference solution (a). A solution containing 0.004 per cent 
w/v of (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one RS 
(baclofen impurity A) in the mobile phase. 

Reference solution (b). A solution containing 0.2 per cent 
w/v of baclofen RS and 0.004 per cent w/v of (4RS)-4-(4- 
chlorophenyl)pyrrolidin-2-one RS (baclofen impurity A) in 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS 1), 

- mobile phase: a mixture of 5 volumes ofglacial acetic 
acid, 440 volumes of methanol and 560 volumes of water 
containing 1.822 g per litre ofsodium hexanesulphonate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 266 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to baclofen and baclofen 
impurity A is at least 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to baclofen impurity A (lactam) is not 
greater than the area of the peak in the chromatogram obtained 
with the reference solution (2.0 per cent). 

Dissolution (2.5.2) 

Apparatus No. I, 
Medium. 900 ml of 0. 1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions. 

Test solution. Use the filtrate as given above. 

Reference solution. A 0.001 per cent w/v solution of baclofen 
RS in the dissolution medium. 

Calculate the content of C 10H 12CINO2  in the medium. 

D. Not less than70 per cent of the stated amount of 
C IDH I2CINO2 . 
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Add a quantity of whole tablets containing 0.1 
g of Baclofen to 25 ml of a mixture of 100 volumes of water and 
1 volume of glacial acetic acid and disperse with the aid of 
ultrasound. Dilute to 50.0 ml with methanol, filter and use the 
filtrate. 

Reference solution. A 0.2 per cent w/v solution of baclofen 
RS in a mixture of 100 volumes of methanol, 100 volumes of 
water and 1 volume of glacial acetic acid. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilyl silica gel (10 gm) (such as Nucleosil C 18), 
- mobile phase: 0.01 M sodium hexanesulphonate in a 

mixture of 100 volumes of methanol, 100 volumes of 
water and 1 volume of glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 1o H 12CINO2 , in the tablets. 

Bambuterol Hydrochloride 

C H3 
	

OH 

N 

0 

O 

C 18 H29N 105,HC1 	 Mol Wt. 403.9 

Bambitterol HOrochloride is 5-[(1R.5)-2-[(1, 1-dimethylethyl) 
amin01-1,hydroxyethy1]-1,3-phenylene bis(dimethyl-
carbamate) hydrochloride. 

Bambuterol Hydrochloride contains not less than 98.5 per 
cent and not more than 101.5 per cent of the C 18 1-1 29N 305,HCI 
calculated on the anhydrous basis. 

Category. Bronchodilator. 

Dose. 10 mg daily. 

Description. A white or almost white, crystalline powder .It 
shows polymorphism. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bambuterol 
hydrochloride RS or with the reference spectrum of 
bambuterol hydrochloride. If the sample spectrum shows 
differences in the position of the absorption maximum as 
compared to reference spectrum, treat the sample and reference 
substance as follows. Dissolve thf- substance under 
examination in a mixture of 1 volume of water and 6 volumes 
of acetone, cool in ice to precipitate and dry precipitate in 
vacuum at 50°. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6) and compare the spectra. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Acidity or alkalinity. To 10 ml of 20 per cent w/v solution in 
carbon dioxide-free water, add 0.2 ml of methyl red solution 
and 0.2 ml of 0.01 M hydrochloric acid; the solution is red. 
Add 0.4 ml of 0.01 Msodium hydroxide; the solution is yellow. 

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined on 
2.0 per cent w/v solution in carbon dioxide- free water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 5 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a) A 0.01 per cent w/v solution of 
formoterol fumarate dihydrate RS in the mobile phase. Mix 
0.8 ml of this solution with 0.4 ml of the test solution and dilute 
to 100.0 ml with the mobile phase. 

Reference solution (b) Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 2.0 ml of this solution to 
20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: dissolve 1.3 g of sodium octane-
sulphonate in 430 ml of a mixture of 2-5volumes of .  
acetonitrile and 75 volumes of methanol puld 570 till of 
a buffer solution prepared by dissolving 6.9 g of sodium 

dihydrogen phosphate monohydrate in water and dilute 
to 1000 ml with water, adjusted to pH 3.0 with 
orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 20 gl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to bambuterol 
and formoterol is not less than 5.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than three times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.6 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.5 g. 

Assay. Dissolve 0.32 g in 50 ml of ethanol (95 per cent), add 
5 ml of 0.01 M hydrochloric acid and titrate with 0.1 Msodium 
hydroxide, determining the end- point potentiometrically 
(2.4.25). Read the volume added between the two points of 
inflection. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.04039 g of 
C 18H29N305,HCI. 

Bambuterol Tablets 
Bambuterol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
bambuterol hydrochloride, C I8H29N305,HCI. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Usual strengths. 10 mg; 20 mg. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900--ml of 0.1 M hydrochloric acid, 
Speediand time.- 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

H3C
, N 
 y 

CH3 

CH 3
H  3C CH3 

3 

0 N 
CH 3  

, HCI 

13-24 13-25 



BAMBUTEROL TABLETS 	 IP 2018 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
bambuterol hydrochloride RS in the mobile phase and dilute 
with dissolution medium to obtain a solution having a known 
concentration similar to the test solution. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of CI8H29N305,HCI in the tablet. 

D. Not less than 70 per cent of the stated amount of 
C i8H29N305 ,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay with the following 
modifications. 

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Bambuterol Hydrochloride in 20 ml of the 
mobile phase, with the aid of ultrasound for 15 minutes and 
dilute to 100.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
this solution to 10.0 ml with the mobile phase. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than 1.0 per cent, calculated by 
area normalization method. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described in the Assay. 

Test solution. Disperse one tablet in 50 ml of the mobile phase 
with the aid of ultrasound for 10 minutes and dilute to 100.0 ml 
with the mobile phase. 

Reference solution. Prepare a solution using bambuterol 
hydrochloride RS in the mobile phase to obtain the same 
concentration as expected in the test solution. 

Calculate the content of C 1 J-129N305 .HC1 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Bambuterol Hydrochloride in 20 ml of the 
mobile phase, with the aid of ultrasound for 15 minutes and 
dilute to 100.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of 
bambuterol hydrochloride RS in the mobile phase. 

Chromatographic system 
-  a stainless steel column 25 cm x 4.6 min:Ocked -  with 

octadecylsilane bonded to porous silica '(5 p.m), 

- mobile phase: dissolve 1.3 g of sodium octane 
sulphonate in 430 ml of a mixture of 25 volumes of 
acetonitrile with 75 volumes of methanol and 
570 ml of 0.05 M phosphate buffer pH 3.0, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 214 nm, 
- injection volume: 20 Ill. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI8H29N305,HCI in the tablets. 

Barium Sulphate 
BaSO4 	 Mol. Wt. 233.4 

Category. Diagnostic aid (radio-opaque medium for 
gastrointestinal tract). 

Description. A fine, heavy, white powder, free from gritty 
particles; odourless. 

Identification 

A. Boil 0.2 g with 5 ml of a 50 per cent w/v solution of sodium 
carbonate for 5 minutes, add 10 ml of water and filter. Reserve 
the residue for test B. Acidify the filtrate with dilute 
hydrochloric acid; the solution gives the reactions of 
sulphates (2.3.1). 

B. Wash the residue obtained in test A three times with 
successive small quantities of water. To the residue add 5 ml 
of dilute hydrochloric acid, filter and add to the filtrate 0.3 ml 
of dilute sulphuric acid; a white precipitate is formed which 
is insoluble in dilute sodium hydroxide solution. 

Tests 

Acidity or alkalinity. Heat 5.0 g with 20 ml ofcarbon dioxide-
free water on a water-bath for 5 minutes and filter. To 10 ml of 
the filtrate add 1 drop of bromothymol blue solution. Not 
more than 0.5 ml of 0.01 M hydrochloric acid or 0.01 M sodium 
hydroxide is required to change the colour of the solution. 

Arsenic (2.3.10). Disperse 5.0 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid AsT. The resulting solution 
complies with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). Boil 4.0 g with a mixture of2 ml ofglacial 
acetic acid and 48 ml of water for 10 minutes. Add water to 
make-upto 	filter and reject the first 5 ml of the filtrate. 
25 ml of 	filtrate complies with the limit test for heavy metals, 
Method A (10 ppm). 
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BARIUM SULPHATE FOR SUSPENSION 

phosphate. Boil 1 g with a mixture of 3 ml of nitric acid and 

5 ml of water for 5 minutes and add water to restore the original 
volume. Filter through a filter paper previously washed with 
dilute nitric acid. Add to the warm filtrate an equal volume of 
ammonium molybdate solution; no yellow precipitate is 

formed. 
Sulphide. Boil 10 g with a mixture of 10 ml of dilute 
hydrochloric acid and 90 ml of water for 10 minutes. Expose 

a lead acetate paper to the vapours; the paper does not 
darken. 

Acid-soluble substances. Cool the mixture obtained in the 
test for Sulphide, add water to restore the original volume and 
filter through a filter paper previously washed with a mixture 
of 10 ml of dilute hydrochloric acid and 90 ml of water, 
returning the first portions, if necessary, to obtain a clear 
filtrate. Evaporate 50 ml of the filtrate to dryopess on a water-
bath and add 2 drops of hydrochloric acid and 10 ml of hot 
water. Filter again through acid-washed paper, prepared as 
directed above, wash the filter paper with 10 ml of hot water 
and evaporate the combined filtrate and washings. Dry the 
residue at 105°, cool and weigh (0.3 per cent). 

Soluble barium salts. Digest the residue obtained in the test 
for Acid-soluble substances with 10 ml of water and filter 
through a filter paper previously washed with a mixture of 
10 ml of dilute hydrochloric acid and 90 ml of water. Add 
0.5 ml of dilute sulphuric acid to the clear filtrate and set 
aside for 30 minutes; no turbidity is produced. 

Loss on ignition (2.4.20). Not more than 2.5 per cent, determined 
on 1.0 g at 600°. 

Barium Sulphate Oral Suspension 
Barium Sulphate Oral Suspension is a suspension of Barium 
Sulphate in a suitable aqueous vehicle. 

Barium Sulphate Oral Suspension contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of barium sulphate, BaSO 4 . 
Description. A smooth, white or creamy white suspension. 

Identification 

Evaporate 1 ml to dryness and ignite to constant weight. The 
residue complies with the following tests. 

A. To 0.2 g, add 5 ml of a 50 per cent w/v solution of sodium 
carbonate and boil for 5 minutes, add 10 ml of water and filter. 
Reserve the residue for test B. Acidify the filtrate with 2 M 
hydrochloric acid. This solution gives the reactions of 
sulphates (2.3.1). 

B. Wash the residue reserved in test A with water=, add 5 nit of 
2 M hydrochloric acid, mix well and filter. Add 0.3 ml of 

1 M sulphuric acid to the filtrate. A white precipitate is 
produced which is insoluble in 2 M hydrochloric acid. 

Tests 

pH (2.4.24). 3.5 to 8.5. 

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 100 cfu per ml, the total combined molds and 
yeasts count is not more than 10 cfu per ml. 1 g is free from 
staphylococcus aureus, and pseudomonas aeruginosa and 
10 g is free from salmonella species. 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Evaporate to dryness a quantity containing 0.6 g of 
Barium Sulphate in a platinum dish on a water-bath and add 
5 g of sodium carbonate and 5 g of potassium carbonate 
sesquihydrate and mix. Heat to 100° and maintain at this 
temperature for 15 minutes. Allow to cool and suspend the 
residue in 150 ml of water. Wash the crucible with 2 ml of 6 M 
acetic acid and add the washings to the suspension. Cool in 
ice and filter by decantation, transferring as little of the solid 
matter as possible to the filter. Wash the residue with 
successive quantities of a 2 per cent w/v solution of sodium 
carbonate until the washings are free from sulphate and 
discard the washings. Add 5 ml of 2M hydrochloric acid to 
the filter and wash through into the vessel containing the 
bulk of the solid matter with water. Add 5 ml of hydrochloric 
acid and dilute to 100 ml with water. Add 10 ml of a 40 per cent 
w/v solution of ammonium acetate, 25 ml of a 10 per cent w/v 
solution of potassium dichromate and 10 g of urea. Cover, 
digest in an oven at 80° to 85° for 16 hours and filter whilst still 
hot through a sintered-glass filter (porosity No. 4), washing 
the precipitate initially with a 0.5 per cent w/v solution of 
potassium dichromate and finally with 2 ml of water. Dry to 
constant weight at 105°. 

1 g of the residue is equivalent to 0.9213 g of BaSO 4 . 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of BaSO 4, weight in volume. 

Barium Sulphate for Suspension 
Barium Sulphate for Suspension is a dry mixture of Barium 
Sulphate with suitable dispersing agents and may contain 
suitable flavours and suitable antimicrobial preservatives. 

Barium Sulphate for Suspension contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of barium sulphate, BaSO 4 . 

Description. A fine,white or creamy white powder. 

Identification 

A. Ignite 1 g "to constant weight. To 0.2 g of the residue, add 
5 ml of JO per cent w/v solution of sodium carbonate and 
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BECLOMETHASONE INHALATION 

a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (3 to 10 gm), 
mobile phase: a mixture of 3 volumes of acetonitrile 
and 2 volumes of water, or such that the retention time 
of beclomethasone dipropionate is approximately 
6 minutes and that of testsosterone propionate is 
approximately 10 minutes, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

Inject the

3.0 per 

reference 

cent. 
 solution and the test solution. 

Calculate the content of C28I-IrC107 . 

Storage. Store protected from light. 

Beclomethasone Inhalation 
Beclomethasone Dipropionate Inhalation; 
Beclomethasone Inhalation Aerosol 

Bee lomethasone Inhalation is a suspension of Beclomethasone 
Dip ropionate in a suitable liquid in a suitable pressurised 
con tainer. 

Beclomethasone Inhalation delivers not less than 80.0 per cent 
and not more than 120.0 per cent of the stated amount per 
inhalation of beclomethasone dipropionate, C, 8H37C107, by 
actuation of the valve. 

Vsu al strength. 50 µg per metered dose. 

Ide ntification 

A.Discharge the container a sufficient number of times at low 
relative humidity into a mortar to obtain about 2 mg of 
anhydrous Beclomethasone Dipropionate. Heat at 110° for 
2 hours at a pressure of 2kPa, cool, grind the residue thoroughly 

bromide and mix thoroughly. 
with 0.1 g of potassium bromide, add a further 0.2 g of potassium 

On the resultant dispersion determine by infrared absorption 

  with the test solution corresponds to the peak due obtained 	

(2.4.6). Compare the spectrum with that 

o beclomethasone dipropionate in the reference solution. to 	

with beclomethasone dipropionate RS or with the 
reference spectrum of beclomethasone dipropionate. 
B. In the Assay, the principal peak in the chromatogram 

Tes i s 

(2 .4.17), coating the plate with silica gel G. - - 
Related substances. Determine by thin-layer chromatography 

Mobile of dchlonh phase. Ami )x et fur ae noet 3 volumes of methanol and 97 • 

Test solution. Discharge from the container into a small, dry 
flask a sufficient number of times to obtain 0.5 mg of 
Beclomethasone Dipropionate and dissolve the residue in 
2 ml of acetone. Evaporate the solution to a volume such that 
the whole solution can be applied to the plate. 

Reference solution (a). A 0.1 per cent w/v solution of 
beclomethasone dipropionate RS in acetone. 

Reference solution (b). Dilute 5 ml of reference solution (a) to 
10 ml with acetone. 

Reference solution (c). Dilute 5 ml of reference solution (a) to 
20 ml with acetone. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air, spray with alkaline tetrazolium blue 
solution and heat at 50° for 5 minutes. Cool and spray again 
with alkaline tetrazolium blue solution. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a), not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (1 per cent) and any other secondary 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent). Ignore any 
spot with an R f  value of more than 0.85. 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised metered-dose Preparations). 

Follow the procedure described under Assay wherever the 
amount of active substance is to be determined in any test. 

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised metered-dose Preparations). 

Use 40 ml of dehydrated methanol as the solvent. Discharge 
the number of deliveries that constitute the minimum 
recommended dose, keep the solution on a water-bath for 
5 minutes to expel the propellants. Transfer the solution and 
washings to a flask containing sufficient testosterone 
propionate RS (internal standard) in methanol that, on dilution 
to a suitable volume with appropriate amounts of water and 
methanol, the final solution contains 0.00015 per cent w/v 
each of testosterone propionate and beclomethasone 
dipropionate in the methanol-water mixture in the proportions 
70:30 by volume. 

Determine by liquid chromatography (2.4.14). 

Test solution. The diluted solution obtained as given above. 

Reference solution. A solution containing 0.00015 per cent 
w/v each of the internal standard and beclomethasone 
dipropionate RS in the mobile phase. 

Chromatographic system 
- ,stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

oe" 
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Mol. Wt. 539.1 

Mol: Wt. 521 

BARIUM SULPHATE FOR SUSPENSION 

boil for 5 minutes, add 10 ml of water and filter. Reserve the 
residue for test B. Acidify the filtrate with 2 M hydrochloric 
acid; the solution gives the reactions of sulphates (2.3.1). 

B. Wash the residue obtained in test A with water, add 5 ml of 
2 Mhydrochloric acid, filter. Add to the filtrate, 0.3 ml of I M 
sulphuric acid; a white precipitate is produced which is 
insoluble in 2 M hydrochloric acid. 

Tests 

pH (2.4.24). 3.5 to 8.5, determined in a suspension containing 
60 per cent w/v Barium Sulphate in water. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. To a quantity containing 0.6 g of Barium Sulphate in a 
platinum crucible, add 5 g of sodium carbonate and 5 g of 
potassium carbonate sesquihydrate and mix. Heat to 100° 
and maintain at this temperature for 15 minutes. Allow to cool 
and suspend the residue in 150 ml of water. Wash the crucible 
with 2 ml of 6 M acetic acid and add the washings to the 
suspension. Cool in ice and filter by decantation, transferring 
as little of the solid matter as possible to the filter. Wash the 
residue with successive quantities of a 2 per cent w/v solution 
ofsodium carbonate until the washings are free from sulphate 
and discard the washings. Add 5 ml of 2 Mhydrochloric acid 
to the filter and wash through into the vessel containing the 
bulk of the solid matter with water. Add 5 ml of hydrochloric 
acidand dilute to 100 ml with water. Add 10 ml of a 40 per cent 
w/v solution of ammonium acetate, 25 ml of a 10 per cent w/v 
solution of potassium dichromate and 10 g of urea. Cover, 
digest in an oven at 80° to 85° for 16 hours and filter whilst still 
hot through a sintered-glass filter (porosity No. 4), washing 
the precipitate initially with a 0.5 per cent w/v solution of 
potassium dichromate and finally with 2 ml of water. Dry to 
constant weight at 105°. 

1 g of the residue is equivalent to 0.9213 g of BaSO 4 . 

Beclomethasone Dipropionate 

Beclomethasone Dipropionate is 9a-chloro-1113-liydroxy4613- 
methy1-3,20-dioxopregna-1,4-diene-17,21-diyldipropiOnate. 

[P 201i 

Beclomethasone Dipropionate is anhydrous or contains one  
molecule of water of hydration. 

Beclomethasone Dipropionate contains not less than 96.0 per 
cent and not more than 103.0 per cent of C 28H37C107, calculated 
on the dried basis. 

Category. Adrenocortical steroid. 

Dose. By inhalation, for an adult, 2 inhalations, each of 50 gg, 
three or four times a day up to a maximum of 20 inhalations in 
24 hours; for a child, 1 or 2 inhalations, each of 50 gg, three or 
four times a day up to a maximum of 10 inhalations in 24 hours. 

Description. A white to creamy-white, crystalline powder; 
odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with beclomethasone 
dipropionate RS or with the reference spectrum of 
beclomethasone dipropionate. 

B. Determine by the oxygen flask method (2.3.34), on 25 mg 
and use a mixture of 20 ml of water and 1 ml of I M sodium 
hydroxide as the absorbing liquid. The liquid gives reaction 
(A) of chlorides (2.3.1). 

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). +88.0° to +94.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Light absorption. Dissolve 50.0 mg in sufficient ethanol 
(95 per cent) to produce 100.0 ml and dilute 2.0 ml of this 
solution to 50.0 ml with the same solvent. Absorbance of the 
resulting solution at the maximum at about 238 nm, 0.57 to 0.60 
(2.4.7). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 70 mg of the substance under 
examination, dissolve in methanol and dilute to 50.0 ml with 
same solvent. To 4.0 ml of this solution add 4.0 ml of a 0.12 per 
cent w/v solution of testosterone propionate RS (internal 
standard) in methanol. 

Reference solution. Dissolve a weighed quantity of 
beclomethasone dipropionate RS in methanol and dilute to 

obtain a solution having a known concentration of about 
1.4 mg per ml. To 4.0 ml of this solution add 4.0 ml ofa 0.12 per 
cent 7Wv -soliition of testosterone propionate RS (internal 

ncliid). in Methanol. 

Chromatographic system 
- 	. 
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- column temperature: 50° 
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of water, adjusted if necessary so that the 
resolution between the peaks due to beclomethasone 
dipropionate and the internal standard is not less than 
2.0, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 239 nm, 
- injection volume: 20 W. 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0. 
Inject the reference solution and the test solution. 

Calculate the amount of C 28H37C107  delivered per actuation of 
the valve. 
Determine the content of active ingredient for second and 
third time by repeating the procedure on the middle ten and 
on the last ten successive combined actuations of the valve. 
For each of the three determinations the average content of 
C28H 37C107  delivered per actuation of the valve meets the 
requirements. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the amount of active ingredient 
delivered per inhalation. 

White Beeswax 

White Beeswax is obtained by bleaching Yellow Beeswax. 

Category. Pharmaceutical aid. 

Description. Yellowish-white pieces or plates, translucent when 
thin, with a fine-grained, matt, non-crystalline fracture; 
becomes soft and pliable when warmed by hand. Odour, faint 
and characteristic and similar to that of yellow beeswax. 

Tests 

Melting range (2.4.21). 61° to 65°, determined by Method IV. 

Acid value (2.3.23). 5 to 15, determined by the following method. 
Weigh 5.0 g in a 250-ml conical flask fitted with a reflux 
condenser, add 40 ml of xylene and a few glass beads, heat 
until dissolved, add 20 ml of ethanol (95 per cent) and 0.5 ml 
ofphenolphthalein solution and titrate the hot solution with 
0.5 M ethanolic potassium hydroxide until a red colour 
persists for at least 10 seconds (n ml). Repeat the procedure 
omitting the substance under examination (n2  ml). Calculate 
the Acid value from the expression 28.05(n, - n.,)1w, where w is 
the weight, in g, of the substance taken. - 

Ester value (2.3.26). 75 to 95, determined by subtracting -  the 
Acid value from the Saponification value. 1 • 

-st. 

Ratio number. The Ester value divided by the Acid value is 
between 5 and 19. 

Saponification value (2.3.37). 87 to 104, determined by the 
following method. Weigh 2.0 g, add 30 ml of a mixture of equal 
volumes of xylene and ethanol (95 per cent) and a few glass 
beads, heat until dissolved, add 25.0 ml of 0.5 M ethanolic 
potassium hydroxide and heat under a reflux condenser for 
3 hours. Titrate the hot solution immediately with 0.5 m 
hydrochloric acid using 1 ml ofphenolphthalein solution as 
indicator, bringing the solution back to boil several times 
during the titration (n, ml). Repeat the procedure omitting the 
substance under examination (n 2  ml). Calculate the 
Saponification value from the expression 28.05(n 2  - n,)/w, 
where w is the weight, in g, of the substance taken. 

Fats, fatty acids, Japan wax and resin. Boil 5.0 g for 10 minutes 
with 80 ml of a 10 per cent w/v solution ofsodium hydroxide, 
replace the water lost by evaporation, cool, filter the solution 
through a plug of glass wool and acidify with hydrochloric 
acid; no precipitate is produced. 

Ceresin, paraffin and other waxes. To 3.0 g in a 100 -ml round-
bottomed flask add 30 ml of a 4 per cent w/v solution of 
potassium hydroxide in aldehyde-free ethanol (95 per cent) 
and boil gently under a reflux condenser for 2 hours. Remove 
the condenser and immediately insert a thermometer, place 
the flask in a water-bath at 80° and allow to cool with 
continuous swirling. The solution may be opalescent, but no 
precipitate is formed before the temperature reaches 65°. 111 

Glycerin and other polyhydric alcohols. To 0.2 g add 10 ml of 
ethanolic potassium hydroxide solution, heat under a reflux 
condenser in a water-bath for 30 minutes, add 50 ml of 1 M 

sulphuric acid, cool and filter. Rinse the flask and filter with 

1 M sulphuric acid, combine the filtrate and washings and 
dilute to 100 ml with 1 M sulphuric acid (solution A). Into two 
matched test-tubes introduce, respectively, 1 ml of solution A 
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M 
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v 
solution ofsodium periodate to each tube, mix, allow to stand 
for 5 minutes, add to each tube 1 ml of decolorised fuchsin 
solution and mix; any precipitate disappears. Place the tubes 
in a beaker containing water at 40° and observe for 10 to 15 
minutes during cooling. Any bluish violet colour in the tube 
containing solution A is not more intense than that in the tube 
containing solution B (0.5 per cent w/w, calculated as glycerin). 

Yellow Beeswax 
Yellow beeswax is the wax obtained by melting the walls of the 

honeycomb04he bee, Apis mellifera Linn. with hot water 
and remov ng the foreign matter. 

Categoryfharmaceutical aid. 
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Description. Yellow or light brown pieces or plates, with a 
tine-grained, matt, non-crystalline fracture; becomes soft and 
pliable when warmed by hand. Odour, faint and characteristic. 
It is tasteless and does not stick to the teeth. 

Tests 

Melting range (2.4.21). 61° to 65°, determined by Method IV. 

Acid value (2.3.23). 5 to 15, determined by the following method. 
Weigh 5.0 g in a 250-m1 conical flask fitted with a reflux 
condenser, add 40 ml of xylene and a few glass beads, heat 
until dissolved, add 20 ml of ethanol (95 per cent) and 0.5 ml 
ofphenolphthalein solution and titrate the hot solution with 
0.5 M ethanolic potassium hydroxide until a red colour 
persists for at least 10 seconds (n1  ml). Repeat the procedure 
omitting the substance under examination (n2  ml). Calculate 
the Acid value from the expression 28.05(n, -x;)/w, where w is 
the weight, in g, of the substance taken. 

Ester value (2.3.26). 75 to 95, determined by subtracting the 
Acid value from the Saponification value. 

Ratio number. The Ester value divided by the Acid value is 
between 5 and 19. 

Saponification value (2.3.37). 87 to 104, determined by the 
following method. Weigh 2.0 g, add 30 ml of a mixture of equal 
volumes of xylene and ethanol (95 per cent) and a few glass 
beads, heat until dissolved, add 25.0 ml of 0.5 M ethanolic 
potassium hydroxide and heat under a reflux condenser for 
3 hours. Titrate the hot solution immediately with 0.5 M 
hydrochloric acid using 1 ml ofphenolphthalein solution as 
indicator, bringing the solution back to boil several times 
during the titration (n1  ml). Repeat the procedure omitting the 
substance under examination (n 2  ml). Calculate the 
Saponification value from the expression 28.05(n 2  - n 1 )1w, 
where w is the weight, in g, of the substance taken. 

Fats, fatty acids, Japan wax and resin. Boil 5 g for 10 minutes 
with 80 ml of a 10 per cent w/v solution ofsodium hydroxide, 
replace the water lost by evaporation, cool, filter the solution 
through a plug of glass wool and acidify with hydrochloric 
acid; no precipitate is produced. 

Ceresin, paraffin and other waxes. To 3.0 g in a 100-ml round-
bottomed flask add 30 ml of a 4 per cent w/v solution of 
potassium hydroxide in aldehyde-free ethanol (95 per cent) 
and boil gently under a reflux condenser for 2 hours. Remove 
the condenser and immediately insert a thermometer, place 
the flask in a water-bath at 80° and allow to cool with 
continuous swirling. The solution may be opalescent, but no 
precipitate is formed before the temperature reaches 65°. 

Glycerin and other polyhydric alcohols. To 0:2rg -add LIMA of 
ethunolic potassium hydroxide solution, heat under a reflux 
condenser in a water-bath for 30 minutes, add 50 ml of 1 M 

BENAZEPR IL HYDROCHLORIDE 

sulphuric acid, cool and filter. Rinse the flask and filter with 
I M sulphuric acid, combine the filtrate and washings and 
dilute to 100 ml with 1 M sulphuric acid (solution A). Into two 
matched test-tubes introduce, respectively, 1 ml of solution A 
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M 
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v 
solution ofsodium periodate to each tube, mix, allow to stand 
for 5 minutes, add to each tube 1 ml of decolorised fuchsin 
solution and mix; any precipitate disappears. Place the tubes 
in a beaker containing water at 40° and observe for 10 to 15 
minutes during cooling. Any bluish violet colour in the tube 
containing solution A is not more intense than that in the tube 
containing solution B (0.5 per cent w/w, calculated as glycerin). 

Storage. Store in well-closed containers. 

Benazepril Hydrochloride 

H 3c'o 

C241128N205, HCI 
	

Mol. Wt. 461.0 

Benazepril Hydrochloride is {(35)-3-[(1S)-1-Ethoxycarbony1- 
3-phenylpropylamino]-2,3,4,5-tetrahydro-2-oxo-1 H-
1-benzazepin-l-y1) acetic acid hydrochloride. 

Benazepril Hydrochloride contains not less than 97.5 per cent 
and not more than 102.0 per cent of C241-128N205, HCI, calculated 
on the dried basis. 

Category. Antihypertensive. 

Dose. 10 to 40 mg once daily. 

Description. A white or almost white, crystalline powder, 
hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benazepril 
hydrochloride RS or with the reference spectrum of benazepril 
hydrochloride. 

R. Specific optical rotation (2.4.22). -136.0° to -141.0°, 
deteriAinedirti2.0 per cent w/v solution in ethanol. 

C. It gives reaction (A) of chlorides (2.3.1). 
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Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Test solution (b). Dilute 10.0 ml of test solution (a) to 100.0 ml 
with the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
benazepril hydrochloride RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 tim), 
- mobile phase: a buffer solution prepared by adding 

0.2 ml of glacial acetic acid and 0.81 g of 
tetrabutylammonium bromide to 1000 ml in a mixture of 
360 volumes of water and 640 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 25 

Name 
	

Relative 	Correction 
retention time 	factor 

Benazepril impurity E' 
	

0.3 
	

0.5 

Benazepril impurity F2 
	

0.4 
	

0.7 

Benazepril impurity C 3 
	

0.5 

Benazepril (Retention time: 
about 6 minutes) 
	

1.0 

Benazepril impurity B 4 
	

1.8 

Benazepril impurity D 5 
	

2.0 

Benazepril impurity G 6 
	

2.5 

'[(3S)-3-amino-2-oxo-2,3,4,5-tetrahydro-1 H-1 -benzazepin-1 -yliacetic 
acid, 

2 1,1 -dimethylethyl [(3S)-3-amino-2-oxo-2,3,4,5-tetrahydro- 1  11-1 - 
benzazepi n- 1 -yl]acetate 

3(2S)-2-[[(3S)- I -(carboxymethyl)-2-oxo-2,3,4,5-tetrahydro- 1 H-1 - 
benzazepin-3-yl]amino]-4-phenylbutanoic acid, 

1(3R5)-3-[[( 1 SR)-1 -(ethoxycarbony1)-3-phenylpropyliamino1-2-oxo-
2,3,4,5- tetrahydro-111-1-benzazepin-1-yl]acetic acid, 

5 [(3S)-3-[[(1 S)-3-cyclohexyl- 1 -(ethoxycarbonyl)propyllamino1-2- 
oxo-2,3,4,5- tetrahydro-1 H- 1-benzazepin- 1 -yl]acetic acid, 

6ethyl(2S)-2 -[[(3S)-1 -(2-ethoxy-2-oxoethyl)-2-oxo-2,3,4,5- 
tetrahydro- 1 11-1 -benzazepin-3-yljamino]-4-phenylbutanoate. 

Inject reference solution (a). The test is not 	unless 'the 
column efficiency is not less than 2000 theoreticgplates and 
tailing factor is not more than 2.0. 

Inject reference solution (b) and test solution (a). Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with test solution (a) the 
area of any peak corresponding to benazepril impurity B is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any peak corresponding to benazepril impurit y  
C is not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.3 per cent), the area of any peaks corresponding to benazepril 
impurities D, E, F and G is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent), area of any other peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 10 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.0 per cent). Ignore any peak 
with the area less than 0.25 times area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). Dissolve 5 mg of benazepril impurity 
A RS ([(3R)-3-[[(1R)-1-(ethoxycarbony1)-3-phenylpropyl] 
amino]-2-oxo-2, 3, 4, 5- tetrahydro-1H-1-benzazepin-
l-ylJacetic acid RS) in 50.0 ml of the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Reference solution (c). A 0.01 per cent w/v solution of 
benazepril hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.0 mm packed 44 

silica gel a-1 acid glycoprotein for chiral chromatograpi 

(5  Pm), 
- mobile phase: a mixture of 20 volumes of methanol and 

80 volumes of a buffer solution pH 6.0 prepared by 
dissolving 3.58 g of disodium hydrogen phosphate and 
9.66 g of potassium dihydrogen phosphate in 1000 nil 
of water, 

errs - flow rate: 0.9 ml per minute, 
di spectrophotometer set at 240 nm, 	
rIt - injection volume: 50 pd. 

The relative retention time with respect to benazepril (retention 
time: about 6.0 minutes) for benazepril impurity A is about 1.91 

Inject'iefererie solution (c). The test is not valid unless the 
coluariiefficierity is not less than 2000 theoretical plates arid 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram for 3.5 times the retention time of the principal 

pe
ak. In the chromatogram obtained with the test solution the 

area of any peak corresponding to benazepril impurity A is not 
more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.1 per 

cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 

metals, Method B (20  ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 

on 1.0 g by drying under vacuum at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances. 

Inject reference solution (a) and test scatition (b). 

Calculate the content of C, 4 H29C1N,05 . 

Storage. Store protected from light and moisture. 

Benazepril Hydrochloride Tablets 
Benazepril Hydrochloride Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of benazepril hydrochloride, C, 4H28N205,HC1. 

Usual strengths. 5 mg; 10 mg; 20 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 80 volumes of ethyl acetate, 
20 volumes of methanol and 15 volumes of ammonium 
hydroxide. 

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Benazepril Hydrochloride in 30 ml of 
methanol with the aid of ultrasound for 15 minutes and dilute 
to 50.0 ml with methanol. Centrifuge and use the supernatant 
liquid. 

Reference solution. A 0.1 per cent w/v solution of benazepril 
hydrochloride RS in methanol. 

Apply to the plate 20 III of each solution. After development 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogranAtained with 
the test solution corresponds to that in the cliromatokram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Dissolve a weighted quantity of benazepril 
hydrochloride RS in methanol and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the concentration of the test solution. 

Use chromatographic system as described in the Assay, using 
60µl injection volume: 

Inject the reference solution and the test solution. 

Calculate the content of C2 4H2sN,05,HC1 in the medium. 

D. Not less than 75 per cent of the stated amount of 
C241-128N205,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 
modification and using 80111 injection volume: 

Reference solution (a). A 0.0006 per cent w/v solution of 
benazepril impurity C RS ((3-(1-carboxy-3-phenyl-1(S)- 
propyl)amino-2,3,4,5-tetrahydro-2-oxo-1H -1-(3S)- 
benzazepine-1-acetic acid RS) in the mobile phase. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to benazepril impurity C is not more than 
3.0 per cent. The area of any other secondary peak is not more 
than 1.0 per cent. The sum of the areas of all other secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using following test solution. 

Test solution. Disperse 1 tablet in the mobile phase with the 
aid of ultrasound for 15 minutes and dilute to 50.0 ml with the 
mobile phase. Centrifuge and use the supernatant liquid. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

TestsOlutiork Weigh and powder 20 tablets. Disperse a quantity 
of the powdereontaining 50 mg of Benazepril Hydrochloride 
in the 150 ml of the mobile phase with the aid of ultrasound for 
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15 minutes and dilute to 250.0 ml with the mobile phase. 
Centrifuge and use the supernatant liquid. 

Reference solution (a). A 0.02 per cent w/v solution of 
benazepril hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.04 per cent 
w/v each of benazepril hydrochloride RS and benazepril 
impurity B RS ((3S) 3-[[(1R)-1-(ethoxycarbony1)-3- 
phenylpropyliamino]-2,3,4,5-tetrahydro-2-oxo-1H-1- 
benzazepene- 1 -acetic acid monohydrate) in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 64 volumes of methanol and 

36 volumes of tetrabutylammonium bromide solution, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 25 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to benazepril 
hydrochloride and benazepril impurity B is not less than 
1.7 and the relative standard deviation for replicate injection 
for each peak is not more than 2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 24H 28N205,HC1 in the tablets. 

Storage. Store protected from moisture. 

Bendamustine H ydrochloride 

CI 

HO 
/1•1 	N 

, HCI 

CH3 

C I6H2,02N302,HC1 	 Mol Wt. 394.7 

Bendamustine 	Hydrochloride 	is 	445-[bis(2- 
chloroethypamino]-1-methylbenzimidazol-2-yl]butanoic acid 
hydrochloride. 

Bendamustine Hydrochloride contains not less than 98.5 per 
cent and not more than 102.0 per cent of C I6H2I Cl2N302.HCI, 
calculated on the anhydrous basis. 

Category. Antineoplastic. 

Description. A white to almost white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with bendamustine 
hydrochloride RS or with the reference spectrum of 
bendamustine hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 0.5 per cent w/v solution (solution 
A) is clear (2.4.1) and not more intensely coloured than 
reference solution BS8 (2.4.1). 	 ./ 

pH (2.4.24). 2.5 to 3.5, determined in solution A. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 0.5 g. 

Water (2.3.43). 4.5 to 6.5 per cent, determined on 0.1 g. 

Chloride content. Between 9.0 per cent and 9.5 per cent, 
calculated on anhydrous basis, dissolve 0.4 g in 5 ml of carbon 
dioxideiree water, add 5 ml of anhydrous glacial acetic acid 
and 50 ml of methanol, and titrate with 0.1N silver nitrate 
using eosin solution as indicator. Carry out a blank titration'. 

1 ml of 0.1N silver nitrate is equivalent to 0.003545 g of 
Chloride. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20.0 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution (a). A solution containing 0.02 per cent 
w/v of bendamustine impurity A RS in methanol. 

Reference solution (b). A solution containing 0.02 per cent 
w/v of bendamustine impurity B RS in methanol. 

Reference solution (c). A solution containing 0.02 per cell 
w/v of bendamustine hydrochloride RS in methanol. 

i. 

Reference solution (d). Dilute 2.0 ml of reference solution (a), 
reference solution (b) and 1.0 ml of reference solution (c) to 
100.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a 0.1 per cent v/v solution of 

trifluroacetic acid in water 
B: acetonitrile, 

- a gradient programme using the conditions given below, 
rate'. 1 ml per minute, 

- "spectrophotometer set at 230 nm, 
injection volume: 20 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

3 100 0 

35 10 90 

40 10 90 

41 100 0 

45 100 0 

Name 
	 Relative 

retention time 

Impurity A' 
	

0.75 

Bendamustine 
	

1.00 

Impurity B 2 
	

1.13 

1 5-[Bis(2-hydroxyethyl)amino] -  I -methyl-1 H-bezimidazole-2-butanoic 
acid ethyl ester, 

25-[Bis (2-chloroethyl) amino]- I -methyl-1 H-benzimidazole-2-butanoic 

acid ethyl ester. 

Inject reference solution (d). The test is not valid unless the 
relative standard deviation for replicate injections of each peaks 
is not more than 5.0. 

Inject reference solution (d) and test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to bendamustine Impurity A is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (d) (0.2 per cent),the area of 
any peak corresponding to bendamustine Impurity B is not 
more than 2.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (d) (0.5 per 
cent), the area of any other secondary peak is not more than 5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.5 per cent) and the sum 
of area of all the impurities is not more than 10 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (d) (1.0 per cent). 

Bacterial endotoxins (2.2.3). Not more than 1.125 Endotoxin 
unit per mg of Bendamustine hydrochloride. 

Assay. Determine by liquid chromatography (2.4.14). as 
described in the Related substances with the following 
modification. 

- injection volume: 10 gl. 

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol. 
Dilute 5.0 ml of this solution to 10.0 ml with methanol. 

Reference solution. Dissolve 20 mg of bendamustine 
hydrochloride RS in methanol and dilute to 	with 
methanol. Dilute 5.0 ml of this solution to 10,0 ml frith 
methanol. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H2ICl2N 302,HC1. 

Storage. Store in airtight containers, protected from light at a 
temperature between 2° to 8°. 

Bendamustine Injection 
Bendamustine Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bendamustine hydrochloride C I6H21 C12N302.HCI  . 

The constituted solution complies with the requirements for 
the Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

NOTE- Bendamustine hydrochloride is cytotoxic; extra care 
required to prevent inhaling particles and exposing the skin 
to it. 

Usual strength. 100 mg. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powder 
for Injections) and with the following requirements. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 2.5 to 3.5, determined in a 0.5 per cent w/v solution 
in carbon dioxide-free water. 

Related substances. Determine by liquid chromatography 
(2.4.14) 

Test solution. Dissolve a quantity of powder to obtain a 
solution containing 0.1 per cent w/v of bendamustine 
hydrochloride in mobile phase B. Dilute 5.0 ml of this solution 
to 20.0 ml with acetonitrile. 

Reference solution. A solution containing 0.025 per cent w/v 
of bendamustine hydrochloride RS in mobile phase B, dilute 
5.0 ml of this solution to 50 ml with acetonitrile. Further dilute 
5.0 ml of this solution to 50.0 ml with acetonitrile. 

C orliatogr.aPhic system 
4•,staintvA steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica  (5  gm), 



BENDAMUSTINE INJECTION BENZALKONIUM CHLORIDE SOLUTION 

- mobile phase: A. a mixture of 90 volumes of a 0.1 per 
cent v/v solution of trifluroacetic acid in water and 10 
volumes of acetonitrile, 

B. a mixture of 50 volumes of a 0.1 per 
cent v/v solution of trifluroacetic acid in water and 50 
volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

3 100 0 

16 50 50 

33 30 70 

35 10 90 

40 10 90 

41 100 0 

45 100 0 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). 

Bacterial endotoxins (2.2.3). Not more than 2.25 Endotoxin 
Units per mg of bendamustine hydrochloride. 

Water (2.3.43). Not more than 3.0 per cent. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances with the following 
modifications. 

Reference solution. A solution containing 0.1 per cent w/v of 
bendamustine hydrochloride RS in mobile phase B. Dilute 
5.0 ml of this solution to 20.0 ml with acetonitrile. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C l oH2 I Cl2N302.HC1 in the injection. 

Storage. Store protected from moisture at a teTtierature not 

Labeling. The label states the strength in terms of the 
equivalent amount of Bendamustine hydrochloride. 

Bentonite 
Bentonite is a natural, colloidal, hydrated aluminium silicate 
that has been processed to remove grit and non-swelling 
components of the ore. 

Category. Pharmaceutical aid (suspending agent). 

Description. A very fine, pale buff or cream-coloured to 
greyish-white powder, free or almost free from gritty particlew 

Identification 
rI 

Fuse 1 g with 2 g of anhydrous sodium carbonate, warm the 
residue with 10 ml of water, filter, wash the filter with 5 ml of 
water and reserve the combined filtrate and washings. Dissolve 
the residue in 10 ml of dilute hydrochloric acid; the solution 
gives the reactions of aluminium salts, (2.3.1). Add to the 
reserved filtrate and washings 3 ml of hydrochloric acid; a 
gelatinous precipitate is produced. 

Tests 

pH (2.4.24). 9.0 to 10.5, determined in a 2.0 per cent w/v 
suspension in water. 

Heavy metals (2.3.13). To 5.0 g add 7.5 ml of2 M hydrochloric 
acid and 27.5 ml of water, boil for 5 minutes, centrifuge and 
filter the supernatant liquid. Wash the residue with water, 
filter, combine the filtrates and dilute to 50 ml with water. To 
5 ml of the solution add 5 ml of water, 10 ml of hydrochloric 
acid and 25 ml of 4-methyl-2-pentanone, shake for 2 minutes, 
allow the layers to separate and evaporate the aqueous layer 
to dryness on a water-bath. Dissolve the residue in 1 ml of 5 M 
acetic acid, dilute to 25 ml and filter. The resulting solution 
complies with the limit test for heavy metals, Method D 
(50 ppm). Prepare the standard using lead standard solution 
(1 ppm Ph). 

Coarse particles. To 20 g add 1000 ml of water and mix for 
15 minutes at not less than 5000 rpm. Transfer to a wet sieve of 
nominal aperture of 75 mm, previously dried at 100° to 105° 
and weighed, and wash with three quantities, each of 500 ml, 

of water, ensuring that any agglomerates are dispersed. Dry 

at 100°  to 105° and weigh. The weight of the matter on the 
sieve is not more than 0.1 g (0.5 per cent). 

Microbial contamination (2.2.9). lg is free from Escherichia 

boll. ' 41  J .  

Loss on drying (2.4.19). Not more than 15.0 per cent, 
determined on 1.0 g by drying in an oven at 105°. 

Benzalkonium Chloride 
Benzalkonium Chloride Chloride is a mixture of alkylbenzyl-
dimethylammonium chlorides, the alkyl groups having chain 
lengths of C8 to C18. 

Benzalkonium Chloride contains not less than 95.0 per cent 
and not more than 104.0 per cent of alkylbenzyldimethyl-
ammonium chlorides, calculated as C,H 40CIN on the 
anhydrous basis. 

Category. Antiseptic. 

Dose. For irrigation of deep wounds, 0.005 per cent; for vaginal 
douche, 0.02 to 0.05 per cent; for irrigation of bladder and 
urethra, 0.005 to 0.02 per cent; for retention lavage of bladder, 
0.0025 to 0.005 per cent. 

Description. A white or yellowish-white powder or gelatinous, 
yellow ish-white fragments, hygroscopic, soapy to the touch. 

Identification 

A.Dilute 0.1 g with 10 ml of water. To 5 ml add 1.5 ml of dilute 
nitric acid; a white precipitate is produced which is soluble in 
ethanol (95 per cent). To the remainder add 1.5 ml of mercuric 
chloride solution; a white precipitate is produced which is 
soluble in ethanol (95 per cent). 

B. Dissolve 0.25 g in 1 ml of sulphuric acid, add 0.1 g of 
potassium nitrate, heat on a water-bath for 5 minutes, cool, 
dilute with water to 10 ml, add 0.5 g of :inc powder, and heat 
on a water-bath for 5 minutes. To 2 ml of the clear supernatant 
liquid add 0.5 ml of sodium nitrite solution, cool in ice and 
add to 3 ml of 2-naphthol solution; an orange red colour is 
produced. 

C.To 25 mg add 1 ml of 2M nitric acid; a white precipitate is 
produced which dissolves on addition of 5 ml 
(95 per cent). The resulting solution gives reaction (A) of 
chlorides (2.3.1). 

Tests 

Acidity or alkalinity. Dissolve 0.5 g in 50 ml ofcarbon dioxide-
free water, add 0.1 ml of bromocresol purple solution and 
titratc with 0.1 M hydrochloric acid or with 0.1 M sodium 
hydroxide. Not more than 0.1 ml is required to change the 
colour of the solution. 

Ammonia compounds. Boil 0.1 g with 3 ml ofsodium hydroxide 
solution; no odour of ammonia is produced. 

Foreign amines. Dissolve 0.1 g in 5 ml of water and add 3 ml 
of 1 M sodium hydroxide; no precipitate is formed. Heat to 
boiling; the odour of amines is not perceptible. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 10 per cent, determined on 0.3 g. 

Assay. Weigh 2.0 g, dissolve in sufficient water to produce 
100.0 ml. Transfer 25.0 ml to a separating funnel, add 25 ml of 
chloroform, 10 ml of 0.1 M sodium hydroxide and 10.0 ml of a 
freshly prepared 5 per cent w/v solution of potassium iodide. 
Shake well, allow to separate and discard the chloroform layer. 
Shake the aqueous solution with three further quantities, each 
of 10 ml, of chloroform and discard the chloroform layer. Add 
40 ml of hydrochloric acid, cool and titrate with 0.05 M 
potassium iodate until the solution becomes pale brown in 
colour. Add 2 ml ofchloroform and continue the titration until 
the chloroform becomes colourless. Titrate a mixture of 20 ml 
of water, 10.0 ml of a freshly prepared 5 per cent w/v solution 
of potassium iodide and 40 ml of hydrochloric acid with 
0.05 Mpotassium iodate in a similar manner; the difference 
between the titrations represents the amount of 0.05 M 
potassium iodate required. 

1 ml of 0.05 Mpotassium iodate is equivalent to 0.0354 g of 
C22H40C1N. 

Storage. Avoid contact with metals. 

Benzalkonium Chloride Solution 
Benzalkonium Chloride Solution is a solution of a mixture of 
alkylbenzyldimethylammonium chlorides, the alkyl groups 
having chain lengths of C, to C18. It may contain ethanol 
(95 per cent). In making Benzalkonium Chloride Solution, the 
ethanol (95 per cent) may he replaced by Industrial 
Methylated Spirit, diluted so as to be of equivalent strength. 

Benzalkonium Chloride Solution contains not less than 
49.0 per cent w/v and not more than 51.0 per cent w/v of 
alkylbenzyldimethylammonium chlorides, calculated as 
C22 11„C1N . It_may contain not more than 16.0 per cent v/v of 
ethanol, C2H60... 

Category. Antiseptic detergent. 

Sedimentation volume. In a mortar, mix 6.0 g with 0.3 g of light 

magnesium oxide, freshly calcined. Mix the powder 
progressively with 200 ml of water. Shake for 1 hour and place 
100 ml of the suspension in a 100-m1 graduated cylinder. After 
24 hours the volume of the clear supernatant liquid is not 
greater than 2 ml. 

Swelling power. Add 2.0 g in twenty portions at intervals of 
2 minutes to 100 ml of a 1 per cent w/v solution of sodium 

laurel sulphate in a 100-m1 graduated cylinder about 3 cm in 
diameter. Allow each portion to settle before adding the next 
and let it stand for 2 hours. The apparent volume of the 

exceeding 25°. sediment at the bottom of the cylinder is not less than 24 ml. 
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Description. A clear, colourless or slightly yellow, syrupy 
liquid; odour, aromatic. 

Identification 

A. Dilute 0.2 ml with 10 ml of water. To 5 ml add 1.5 ml of dilute 

nitric acid; a white precipitate is produced which is soluble in 
ethanol (95 per cent). To the remainder add 1.5 ml of mercuric 

chloride solution; a white precipitate is produced which is 
soluble in ethanol (95 per cent). 

B. Evaporate 0.5 ml to dryness on a water-bath, dissolve the 
residue in 1 ml of sulphuric acid, add 0.1 g of potassium 

nitrate, heat on a water-bath for 5 minutes, cool, dilute with 
water to 10 ml, add 0.5 g of zinc powder, and heat on a water-
bath for 5 minutes. To 2 ml of the clear supernatant liquid add 
0.5 ml ofsodium nitrite solution, cool in ice and add to 3 ml of 
2-naphthol solution; an orange red colour is produced. 

C. To 0.05 ml add 1 ml of 2 M nitric acid; a white precipitate is 
produced which dissolves on addition of 5 ml of ethanol 

(95 per cent). The resulting solution gives reaction (A) of 
chlorides (2.3.1). 

Tests 

Acidity or alkalinity. Dissolve 1.0 g in 50 ml of carbon dioxide-

free water, add 0.1 ml of bromocresol purple solution and 

titrate with 0.1 M hydrochloric acid or with 0.1 M sodium 

hydroxide. Not more than 0.1 ml is required to change the 
colour of the solution. 

Ammonia compounds. Boil 0.2 ml with 3 ml ofsodium hydroxide 

solution; no odour of ammonia is produced. 

Foreign amines. To a volume containing 0.1 g ofbenzalkonium 
chloride add sufficient water to produce 5 ml and add 3 ml of 
1 M sodium hydroxide; no precipitate is formed. Heat to 
boiling; the odour of amines is not perceptible. 

Ethanol (if present) (2.3.45). Not more than 16.0 per cent v/v, 
determined by Method I or H, as applicable. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Assay. Weigh 4.0 g, dissolve in sufficient water to produce 
100.0 ml. Transfer 25.0 ml to a separating funnel, add 25 ml of 
chloroform, 10 ml of 0.1 Msodium hydroxide and 10.0 ml of a 
freshly prepared 5 per cent w/v solution of potassium iodide. 
Shake well, allow to separate and discard the chloroform layer. 
Shake the aqueous solution with three further quantities, each 
of 10 ml, of chloroform and discard the chloroform layer. Add 
40 ml of hydrochloric acid, cool and titrate with 0.05 M 

potassium iodate until the solution becomes pale brown in 
colour. Add 2 ml of chloroform and continue the titration until 
the chloroform becomes colourless. Titrate a inixfureof20inl 
of water, 10.0 ml of a freshly prepared 5.0 per cenfw/v solution 
of potassium iodide and 40 ml of hydrochloric acid with 

0.05 M potassium iodate in a similar manner; the difference 
between the titrations represents the amount of 0.05 M 
potassium iodate required. 

1 ml of 0.05 M potassium iodate is equivalent to 0.0354 g of 
C22H40CIN. Determine the relative density (2.4.29), and calculate 
the amount of C,,H40C1N, weight in volume. 

Storage. Avoid contact with metals. 

Labelling. The label states, where appropriate, the content of 
ethanol (95 per cent) or Industrial Methylated Spirit. 

i ) 

Benzathine Penicillin 
Benzathine Benzylpenicillin; Benzathine Penicillin G 

C 161120N 2,(C 6H181•1204S)2 	 Mol. Wt. 909.0 

Benzathine Penicillin is N,N' -dibenzylethylenediammonium 
bis[(6R)-6-(2-phenylacetamido)penicillanate) containing a 
variable amount of water. 

Benzathine Penicillin contains not less than 96.0 per cent and 
not more than 100.5 per cent of C I6H2oN2,(C,61118N204S)2 and 
not less than 24.0 per cent and not more than 27.0 per cent of 
C 16H20N 2, both calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. Orally, 225 mg (300,000 Units) to 450 mg (600,000 Units) 
every 6 hours; by intramuscular injection, 225 mg (300,000 
Units) to 750 mg (1,000,000 Units). Prophylactic, by 
intramuscular injection, 900 mg (1,200,000 Units) every 2 or 
3 weeks. 

[900 mg of Benzathine Penicillin is approximately equivalent 
to 720 mg of benzylpenicillin (1,200,000 Units of penicillin)]. 

Description. A white, crystalline powder; almost odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.- DetenninebY infrared absorption spectrophotometry (2.4.01 
Compare thespectrum with that obtained with benzathiiiii 

penicillin RS. 	 :b 

B.Shake 0.1 g with 1 ml of / Msodium hydroxide for 2 minutes, 

add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml ofglacial acetic acid and add 1 ml of potassium 
dichromate solution; a golden yellow precipitate is formed. 

C.Shake 0.1 g with 2 ml of I Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 

ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25 per cent) 
containing a small quantity ofpicric acid, melts at about 214° 
(2.4.21). 

D. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with referencgolution (a). 

Tests 

pH (2.4.24). 5.0 to 7.5, determined in a saturated solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. Avoid 
any overheating during the preparation of the solutions. 

Test solution. Dissolve a weighed quantity of about 70 mg of 
the substance under examination in 25 ml of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate. 

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin RS in 25 ml of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate. 

Reference solution (b). Dilute 1 iii of reference solution (a) to 
100 ml with mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- column temperature: 40°, 
mobile phase: A. a mixture of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of methanol and 60 volumes of water, 

B. a mixture of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoiic acid, 30 
volumes of water and 60 volumes of methOnol, - 
a gradient programme using the conditions giveri below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 
10 75 25 
20 0 100 
55 0 100 
70 75 25 

Inject reference solution (a). The relative retention time with 
reference to benzylpenicillin for benzathine is about 0.3 to 0.4; 
for benzylpenicilloic acids benzathide is about 2.4. If necessary, 
adjust the concentration of methanol in the mobile phase. 

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with the test solution 
corresponding to benzylpenicilloic acid benzathide is not more 
than twice the sum of the areas of the two principal peaks in 
the chromatogram obtained with reference solution (b) (2 per 
cent).The area any other secondary peak obtained with the 
test solution is not more than the sum of the areas of the two 
principal peaks in the chromatogram obtained with reference 
solution (b) ( I per cent). Disregard any peak with an area 0.05 
times the sum of the areas of the two principal peaks in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Water (2.3.43). 5.0 to 8.0 per cent, determined on 0.3 g. 

Assay. Determine by liquid chromatography, (2.4.14) as given 
under the test for Related substances using the following 
mobile phase. 

Mobile phase. a mixture of 10 volumes of phosphate buffer 
solution pH 3.5, 35 volumes of methanol, and 55 volumes of 
water. 

Inject reference solution (a) and the test solution. 

Calculate the contents of C 16 H,0N 2  and of 
C I6H20N2,(C I6H 18N204S)2 . Calculate the content of CI6H20N2, 
(C 1611 18N204 S)2  by multiplying the percentage content of 
benzylpenicillin by 1.36. 

Benzathine Penicillin intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.13 Endotoxin 
Unit per ml of a solution prepared by suspending 20 mg of the 
substance under examination in 20 ml of 0.1 M sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant. 

Sterility (2.2,4 I). Complies with the test for sterility. 

Storage... Stote protected from moisture at a temperature not 
exceeding 30°. if the material is intended for use in the 

H COO 

H ,CH 3  
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Inject reference solution (a) and the test solution. 

Calculate the content of C16H20N2,(C,6H18N204S)2 by multi-
plying the percentage content of benzylpenicillin by 1.36. 

Labelling. The label states (1) the directions for constituting 
the suspension; (2) the names of any added buffering agents 
or other pharmaceutical aids; (3) that the preparation is meant 
for intramuscular injection only. 

Fortified Benzathine Penicillin 
Injection 

Fortified Benzathine Benzylpenicillin Injection; 
Fortified Benzathine Penicillin G Injection 

Benzathine Penicillin Injection is a sterile material consisting 
ofBenzathine Penicillin and Procaine Penicillin with or without 
suspending agents, buffering agents and other excipients. It 
is filled in a sealed container. 
The injection is constituted by suspending the contents of 
the sealed container in the requisite amount -.ofiterilc:Water,.- : : 
for Injections containing Benzylpenicillin Sodjup..iitmediately 
before use. 

Storage. The constituted suspension should be used 
immediately after preparation but, in any case, within the period 
and under the conditions recommended by the manufacturer. 

Fortified Benzathine Penicillin Injection contains not less than 
90.0 per cent and not more than 125.0 per cent of the stated 
amount of benzathine penicillin, not less than 95.0 per cent 
and not more than 125.0 per cent of the stated amount of 
procaine penicillin, not less than 90.0 per cent and not more 
than 130.0 per cent of the stated amount of benzylpenicillin 
sodium, all in terms of Units of penicillin. 

Category. Antibacterial. 

Usual strength. Benzathine Penicillin, 450 mg (600,000 Units), 
Procaine Penicillin, 300 mg (300,000 Units) and Benzylpenicillin, 
180 mg (300,000 Units). 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. It gives the reaction for penicillins (2.3.1). 

B. It gives reaction (B) of penicillins and cephalosporins (2.3.1). 

C.Shake 0.1 g with 1 ml ofl Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml ofglacial acetic acid and add 1 ml ofpotassium 
dichromate solution; a golden yellow precipitate is formed. 

D. It give the reactions of sodium salts (2.3.1). 

Tests 

Stability. Using an aseptic technique prepare the suspension 
as directed on the label in an individual unopened container 
and determine the concentration of benzylpenicillin sodium 
by the method described below using a measured quantity of 
the suspension, withdrawn aseptically from the container. Store 
the remainder of the suspension in the closed container at 4° 
for 7 days and then repeat the determination of benzylpenicillin 
sodium. 

The concentration of benzylpenicillin sodium in the stored 
injection is not less than 80 per cent of the concentration 
found in the freshly prepared suspension. 

Consistency. To a quantity containing 600,000 Units of 
Benzathine Penicillin, 300,000 Units each of Procaine Penicillin 
and Benzylpenicillin add 2 ml of water and shake thoroughly. 
The resulting suspension passes readily through a 22G 
hypodermic .needle. 

Bacteilal endotoxin (2.2.3). Not more than 0.13 Endotoxin Unit 
per 'ml of a solution prepared by suspending 20 mg of the 

Inject reference solution (a). The relative retention time with 
reference to benzylpenicillin for benzathine is about 0.3 to 0.4; 
for benzylpenicilloic acids benzathide is about 2.4. 

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with the test solution 
corresponding to benzylpenicilloic acids benzathide is not 
more than twice the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference solution 
(b) (2.0 per cent).The area of any other secondary peak obtained 
with the test solution is not more than the sum of the areas of 
the two principal peaks in the chromatogram obtained with 
reference solution (b) (1 per cent). Disregard any peak with an 
area 0.05 times the sum of the areas of the two principal peaks 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Bacterial endotoxin (2.2.3). Not more than 9,1-3 Endotoxin Unit 
per ml of a solution prepared by suspending 20 mg of the 
substance under examination in 20 ml of 0.1 M sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant. 

Water (2.3.43). 5.0 to 8.0 per cent, determined on 0.3 g. 

Assay. Determine by liquid chromatography, (2.4. l4) as given 
under the test for Related substances using the following 
mobile phase. 

Mobile phase. a mixture of 10 volumes of phosphate buffer 
solution pH 3.5, 35 volumes of methanol, and 55 volumes of 
water. 
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manufacture of parenteral preparations the container should 
be sterile and sealed so as to exclude micro-organisms. 

Labelling The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations. 

Benzathine Penicillin Injection 
Benzathine Benzylpenicillin Injection; Benzathine 
Penicillin G Injection 

Benzathine Penicillin Injection is a sterile material consisting 
of Benzathine Penicillin with or without suspending agents, 
buffering agents and other excipients. It is filled in a sealed 
container. 

The injection is constituted by suspending the contents of 
the sealed container in the requisite amount of sterile Water 
for Injections, immediately before use. 

Usual strength. 450 mg (600,000 Units) (Each mg of Benzathine 
Penicillin is approximately equivalent to 1,330 Units of 
penicillin). 

Storage. The constituted suspension should be used 
immediately after preparation but, in any case, within the period 
recommended by the manufacturer. 

Benzathine Penicillin Injection contains not less than 95.0 per 
cent and not more than 110.0 per cent of the stated amount of 
benzathine penicillin, CI6H2oN29(C161-118N204S)2. 

Description. A white crystalline powder, almost odourless. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Shake 0.1 g with 1 ml of 1 Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml ofglacial acetic acid and add I ml ofpotassium 

dichromate solution; a golden yellow precipitate is formed. 

B. Shake 0.1 g with 2 ml of I Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 
1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25 per cent) 
containing a small quantity ofpicric acid, melts at about 214° 
(2.4.21). 

C. In the Assay, the principal peak in the chtomatogram 
obtained with the test solution corresponds to tile peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 5.0 to 7.5, determined in a suspension obtained by 
reconstituting as directed on the label. 

Consistency. To a quantity containing 60,000 Units add 2 ml 
of water and shake thoroughly. The resulting suspension 
passes through a 23G hypodermic needle. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. Avoid 
any overheating during the preparation of the solutions. 

Test solution. Dissolve a weighed quantity containing about 
70 mg of Benzathine Penicillin in 25 ml of methanol with the 
aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml with 
a solution containing 6.8 g per litre ofpotassium dihydrogen 
phosphate and 1.02 g per litre of disodium hydrogen 
phosphate. 

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin RS in 25 ml of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
column temperature: 40°, 

- mobile phase: A. a mixture of 10 volumes of a 34 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 

volumes of methanol and 60 volumes of water, 
B. a mixture of 10 volumes of a 34 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 

volumes of water and 60 volumes of methanol, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
injection volume: 20 pl. 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

75 25 

75 25 

0 100 

0 100 

75 25 

Time 
(in min) 

0 
10 
20 

55 
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substance under examination in 20 ml of 0.1 M sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant. 

Water (2.3.43). Not more than 7.5 per cent, determined on 
0.3 g. 

Assay. For benzathine penicillin - Shake a quantity of the 
mixed contents of 10 containers containing 1 g of Benzathine 
Penicillin with 30 ml of a saturated solution ofsodium chloride 
and 10 ml of 5 M sodium hydroxide and extract with four 
successive quantities, each of 50 ml of ether. Wash the 
combined ether extracts with three successive quantities, each 
of 5 ml, of water, extracting each aqueous washing with the 
same 25 ml of ether. Combine the ether extracts, evaporate to 
a low bulk, add 2 ml of ethanol and evaporate to dryness. 
Dissolve the residue in 50 ml ofglacial acetic acid and titrate 
with 0.1 M perchloric acid using 1 ml of 1 -naphtholbenzein 
solution as indicator. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04545 g of 
C I8HSON608 S2 . Calculate the apparent content of Benzathine 
Penicillin. 

Calculate the content of procaine penicillin, as determined by 
the method given below in the weight of the sample used in 
this assay, multiply this content by a factor of 1.544 and deduct 
the figure from the apparent content of benzathine penicillin; 
the result is the content of benzathine penicillin. (1 mg of 
benzathine penicillin is approximately equivalent to 1330 Units 
of penicillin). 

For procaine penicillin- To a quantity of the mixed contents 
of 10 containers containing 0.25 g of Procaine Penicillin add 
100 ml of water, shake well, dilute to 200.0 ml with water, mix 
and filter. Dilute 5.0 ml of the filtrate to 250.0 ml with buffer 
solution pH 7.0 and measure the absorbance of the resulting 
solution at the maximum at about 290 nm, using buffer solution 
pH 7.0 as the blank (2.4.7). Calculate the content of procaine 
penicillin taking 310 as the specific absorbance at 290 nm. 
(1 mg of procaine penicillin is equivalent to 1009 Units of 
penicillin). 

For benzylpenicillin sodium - Shake a quantity of the mixed 
contents of 10 containers containing 0.15 g of Benzylpenicillin 
Sodium with water until dissolved and dilute to 500.0 ml with 
water. Dilute 25.0 ml of the resulting solution to 100.0 ml with 
phosphate buffer pH 6.8. Place two quantities, each of 2.0 ml, 
of the resulting solution in separate stoppered tubes. To one 
tube add 10.0 ml of imidazole -mercury reagent, mix, stopper 
the tube and immerse in a water-bath at 60° for 35 minutes, 
swirling occasionally. Remove from the water-bath and cool 
rapidly to 20° (solution A). Add 10.0 ml of imidazole solution 
to the second tube, mix, stopper the tube and allow to stand at 
20° for 35 minutes, swirling occasionally (solution: B); Witliout 
delay measure the absorbance of solutions A and ,B at abotIt 
325 nm (2.4.7), using as the blank a mixture of 2.0 ml of water 

and 10.0 ml of imidazole -mercury reagent for solution A and 
a mixture of 2.0 ml of water and 10.0 ml of imidazole solution 
for solution B. Calculate the content of total penicillins as 
C I6H 17N2Na04S from the difference between the absorbances 
of solutions A and B, from the difference obtained by repeating 
the procedure using 0.15 g of benzylpenicillin sodium RS in 
place of the contents of the sealed containers. Calculate the 
content of benzylpenicillin sodium by subtracting the contents 
of benzathine penicillin and procaine penicillin, both expressed 
as benzylpenicillin sodium, C I6H 17N2Na04S. 

Labelling. The label on the sealed container states (1) the 
quantity of Benzathine Penicillin, Benzylpenicillin Sodium and 
Procaine Penicillin contained in it; (2) the directions for 
reconstituting the suspension; (3) the names of the added 
suspending agent, buffering agent and any other 
pharmaceutical aid; (4) that the preparation is intended for 
intramuscular injection only. 

Benzathine Penicillin Tablets 
Benzathine Benzylpenicillin Tablets; Benzathine 
Penicillin G Tablets 

Benzathine Penicillin Tablets contain Benzathine Penicillin 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated number of Units of penicillin. 

Usual strength. 200,000 Units of penicillin. 

Identification 

A. Shake 0.1 g with 1 ml of 1 Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate: 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml ofglacial acetic acid and add 1 ml ofpotassium 
dichromate solution; a golden yellow precipitate is formed. 

B.Shake 0.1 g with 2 ml of / Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 
1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25 per cent) 
containing a small quantity ofpicric acid, melts at about 214° 
(2.4.21). 

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

.7-Wat0(2.3.43),--Not more than 8.0 per cent, determined on the 
powitered tablets. 

Other tests. Comply with the tests stated under Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. Avoid 
any overheating during the preparation of the solutions. 

Test solution. Weigh and powder 20 tablets. Dissolve a 
weighed quantity containing about 70 mg of Benzathine 
Penicillin in 25 ml of methanol with the aid of ultrasound for 
2 minutes and allow to stand for 15 minutes. Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate mix and filter. 

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin RS in 25 ml of methanol with 
the aid of ultrasound (for about 2 minus). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°, 
- mobile phase: A. a mixture of 10 volumes of a 34 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of methanol and 60 volumes of water, 

B. a mixture of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of water and 60 volumes of methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 
10 75 25 
20 0 100 
55 0 100 
70 75 25 

Inject reference solution (a). The relative retention time with 
reference to benzylpenicillin for benzathine is about 0.3 to 0.4; 
for benzylpenicilloic acids benzathide is about 2.4. If necessary, 
adjust the concentration of methanol in the mobile phase. 

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with the 'test solution 

corresponding to benzylpenicilloic acids benzathide is not 
more than twice the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference solution 
(b) (2.0 per cent). The area of any other secondary peak 
obtained with the test solution is not more than the sum of the 
areas of the two principal peaks in the chromatogram obtained 
with reference solution (b) (1.0 per cent). Ignore any peak with 
an area 0.05 times the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Assay. Determine by liquid chromatography, (2.4.14) as given 
under the test for Related substances using the following 
mobile phase. 

Mobile phase. a mixture of 10 volumes of phosphate buffer 
pH 3.5, 35 volumes of methanol, and 55 volumes of water. 

Inject reference solution (a) and the test solution. 

Calculate the content of CI6H20N2,(C 16 H 18N204 S) 2  by 
multiplying the content of benzylpenicillin by 1.36. 

Storage. Store at a temperature not exceeding 30°. 

Benzhexol Hydrochloride 
Trihexyphenidyl Hydrochloride 

C20H31 NO,HC1 

Benzhexol Hydrochloride is (RS) - 1 -cyclohexyl-l-phenyl-
3-piperidinopropan-l-ol hydrochloride. 

Benzhexol Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C 20H 3I NO,HC1, calculated 
on the dried basis. 

Category. Antiparkinsonian. 

Dose. 1 mg, gradually increased to a usual maintenance dose 
of 5 to 15 mg daily in 3 to 4 divided doses. 

Description. A white or creamy-white, crystalline powder; 
odourless or almost odourless. 

Identification 
- 	= 	- 

A. Detennineby infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzhexol 

N 	
,HCI 

Mol. Wt. 337.9 

13-42 
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hydrochloride RS or with the reference spectrum of benzhexol 
hydrochloride. 

B. Dissolve 0.5 g in 5 ml of warm methanol and make just 
alkaline to litmus paper with 5 M sodium hydroxide; a 
precipitate is produced, which, after recrystallisation from 
methanol melts at about 114° (2.4.21). 

C. It gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 5.2 to 6.2, determined in a solution prepared by 
dissolving 1.0 g in 50 ml of carbon dioxide-free water with the 
aid of heat, cooling and diluting to 100.0 ml with the same 
solvent. 

Optical rotation (2.4.22). -0.10° to +0.10°, determine in a 5.0 per 
cent w/v solution in a mixture of 20 volumes of methanol and 
80 volumes of dichloromethane. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in 10.0 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. Dilute 10.0 ml of the solution 
to 50.0 ml with the mobile phase. 

Reference solution (b). Dilute 10 mg of 1-pheny1-3-(piperidin- 

I -yl)propan- I -one RS (trihexyphenidyl impurity A RS) in 

10.0 ml of the mobile phase. 

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with the mobile phase. 

Reference solution (d). Add 1.0 ml of the test solution to 
1.0 ml of the reference solution (b) and dilute to 100.0 ml with 
the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 200 volumes of water, 0.2 

volume of triethylamine, adjusted to pH 4.0 with 
orthophosphoric acid and 800 volumes of acetonitrile, 

flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to trihexyphenidyl and 
trihexyphenidyl impurity A not less than 3.0. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram 3 times the retention time offhe principal,: 
peak. In the chromatogram obtained with the te4soluticin the 
area of secondary peak corresponding to trihexyphenidyl 

impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (a) (0.1 per cent) and the sum or 
the areas of all secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.02 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.7 g in 50 ml of anhydrous glacial acetic 

acid previously neutralised using I -naphtholbenzein solution 

as indicator, warming and cooling, if necessary. Add 15 ml of 
mercuric acetate solution. Titrate with 0.1 M perchloric acid 

to the full colour change of the indicator. Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03379 g of 
C20H3INO,HC1. 

Benzhexol Tablets 

Benzhexol HydrochlorideTablets; Trihexyphenidyl 
Hydrochloride Tablets 

Benzhexol Tablets contain not less than 90.0 per cent and not 
more than 1 10.0 per cent of the stated amount of benzhexol 
hydrochloride, C 201-131NO,HCI. 

Usual strengths. 2 mg; 5 mg. 

Identification 

A. Shake a quantity of the powdered tablets with 20 ml of 
water and filter. The filtrate yields a yellow precipitate with 
trinitrophenol solution and a white precipitate with 5 M 

sodium hydroxide. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of chloroform and 

10 volumes of methanol. 

Test solution. Shake a quantity of the powdered tablets with 
sufficient chloroform to produce a solution containing 0.2 per 

. cent w/v of Benzhexol Hydrochloride and filter. ,f; 

Wei:Oce solution. A 0.2 per cent wiv solution of benzhexai 

hydrochloride RS in chloroform. 

Apply to the plate 10 gl of each solution. After development 

remove the plate, allow it to dry in air and spray with dilute 
potassium iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Uniformity of content. Complies with the test stated under 

Tablets.  set sio 

De 	

nt 

solution. 

bn. Dy  
liquid chromatography (2.4.14). 

Test 

 btel Determine 

mo 

Disperse well one tablet in 5.0 ml of water in an 

a  

ultrasonic bath, add 10 ml of methanol, shake for 15 minutes, 
dilute to 25.0 ml with methanol, mix and filter through a filter 
with a maximum pore size of 0.2 gm. 

Reference solution. A solution containing 0.008 per cent w/v 

 

of benzhexol hydrochloride RS and 0.004 per cent w/v of 
3-piperidylpropiophenone hydrochloridAS in the mobile 
phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (3 gm), 

- mobile phase: 800 volumes ofacetonitrile, 200 volumes 
of water and 0.2 volume of triethylamine, the pH of the 
mixture being adjusted to 4.0 with orthophosphoric 
acid, 

flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless 
the resolution between the two principal peaks is not less 
than 4.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H31 NO,HClin the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Determine by liquid 
chromatography (2.4.14), using the following solutions. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 5 mg of Benzhexol Hydrochloride 
with a few ml of water, add 10 ml of the mobile phase, shake for 
15 minutes, dilute to 25.0 ml with the mobile phase, mix and 
filter. 

Reference solution. A solution containing 0.02 per cent w/v 
of benzhexol hydrochloride RS and 0.01 per cent w/v of 
3-piperidylpropiophenone hydrochloride RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, -packed-with'  

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: 450 volumes ofacetonitrile, 550 volumes 
of water and 5.0 volume of triethylamine, the pH of the 
mixture being adjusted to 4.0 with orthophosphoric 
acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. 

Calculate the content of C 201131 NO,HCI in the tablets. 

Benzocaine 

cooc2 H 5  

NH2 

C9HIINO2 	 Mol. Wt. 165.2 

Benzocaine is ethyl 4-aminobenzoate. 

Benzocaine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C9H II NO2 , calculated on the dried basis. 

Category. Local anaesthetic. 

Dose. For surface anaesthesia of mouth and throat, 20 per 
cent as gel, paste, spray or solution, apply 4 times daily. 

Description. Colourless crystals or a white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 

B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzocaine RS 
or with the reference spectrum of benzocaine. 

B. Dissolve 10 mg in 1 ml of water with the aid of one drop of 
dilute hydrochloric acid and add 2 drops of a 10 per cent 
w/v solution of sodium nitrite and 2 drops of a solution of 
10 mg of 2-naphthol in 5 ml of sodium hydroxide solution; a 
deep red colour is produced. On setting aside the solution for 
some time, a scarlet precipitate is produced. 

C. Dissolve 0.2 g in 10 ml of water with the aid of dilute 
hydrochloric tkid (solution A) and divide into 2 parts. To one 
part ofsolution A add iodine solution; a precipitate is obtained 
(distinction from orthocaine). 

IP 2018 
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D. To the other part of solution A add potassium mercuri-
iodide solution; no precipitate is obtained (distinction from 
procaine). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
ethanol (95 per cent) is clear (2.4.1), and colourless (2.4.1). 

Acidity or alkalinity. Dissolve 0.5 g in 5 ml of ethanol (95 per 

cent), add 10 ml of water and one drop of phenolphthalein 

solution; no pink colour is produced. Add 0.5 ml of 0.01 M 

sodium hydroxide; the solution develops a pink colour. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Chlorides. Dissolve 0.2 g in 5 ml of ethanol (95 per cent) 
previously acidified with a few drops of dilute nitric acid and 
add few drops of silver nitrate solution; no turbidity is 
produced immediately. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa. 

Assay. Weigh 0.4 g and dissolve in a mixture of 25 ml of 
hydrochloric acid and 50 ml of water, add 3g of potassium 
bromide. Cool to 10°. Determine by the nitrite titration (2.3.31). 

1 ml of 0.1 M sodium nitrite is equivalent to 0.01652 g of 
C9H11NO2 . 

Storage. Store protected from light. 

Benzoic Acid 

COOH 

Mol. Wt. 122.1 

Benzoic Acid contains not less than 99.5 per cent and not 
more than 100.5 per cent of C 7H602 , calculated on the 
anhydrous basis. 

Category. Antifungal agent; pharmaceutical aid (anti- microbial 
preservative). 

Description. Colourless, light crystals, scales-  or needles; 
odour, slight and characteristic. 

Identification 

A. Warm gently 0.2 g with 20 ml of water, add 1 ml of 1  Ai 
 sodium hydroxide and filter. To the filtrate add ferric chloride 

 test solution; a buff coloured precipitate is produced. 

B. When examined in the range 220 nm to 360 nm, a 0.001 per 
cent w/v solution in methanol shows an absorption maximum 
only at about 225 nm; absorbance at about 225 nm, about 0.8 
(2.4.7). 

C. A 1 per cent w/v solution is acidic to methyl red solution. 

B. Melting point (2.4.21). 121° to 123°. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
ethanol (95 per cent) is clear (2.4.1), and colourless (2.4.1). 

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and 
dissolve the cooled residue in 16 ml of brominated 
hydrochloric acid and 45 ml of water. Remove the excess of 
bromine with 2 ml of stannous chloride AsT. The resulting 
solution complies with the limit test for arsenic (2 ppm). 

Heavy metals. Not more than 10 ppm, determined by the 
following method. Dissolve 2.0 g in 25 ml of acetone and add 
2 ml of water and 10 ml of hydrogen sulphide solution; any 
colour produced is not more intense than that of a solution 
prepared with 25 ml of acetone, 2.0 ml of lead standard solution 
(ID ppm Pb) and 10 ml of hydrogen sulphide solution. 

Readily oxidisable substances. Add 1 ml of sulphuric acid to 
100 ml of water, heat to boiling and add dropwise 0.1 M 
potassium permanganate until the pink colour persists for 
30 seconds. Dissolve exactly 1 g in the hot solution and titrate 
with 0.1 M potassium permanganate to a pink colour that 
persists for 15 seconds; not more than 0.5 ml of 0.1 M 

potassium permanganate is required. 

Readily carbonisable substances. Dissolve 0.5 g in 5 ml of 
sulphuric acid and allow to stand for 5 minutes. The colour of 
the solution is not more intense than that of reference solution 
YS5 (2.4.1). 

Cinnamic acid. Warm 0.1 g with 0.1 g of potassium 

permanganate and 5 ml of dilute sulphuric acid; no odour of 

benzaldehyde is developed. 

Chlorinated compounds. Dissolve 0.33 g in 5 ml of 0.5 M 

sodium carbonate, evaporate to dryness and heat the residue 
until completely charred, keeping the temperature below 400 ° . 

Extrad the resicibe with a mixture of 10 ml of water and 12 ml of 

dilute nitric deid and filter; the filtrate complies with the limit 
test for chlorides (2.3.12). 

Sulpha t ed ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.7 per cent, determined on 
0 .25 g and using a mixture of 1 volume of methanol and 

2 volumes of pyridine as the solvent. 

Assay. Dissolve 1.0 g in 15 ml of warm ethanol (95 per cent) 
previously neutralised to phenolphthalein solution. Add 
20 nil of water and titrate with 0.5 Msodium hydroxide using 
phenolphthalein solution as indicator. 

1 ml of 0.5 Msodium hydroxide is equivalent to 0.06106 g of 
c,H602. 

Compound Benzoic Acid Ointment 

Benzoic and Salicylic Acids Ointment; Whitfield's 
Ointment 

 Compound Benzoic Acid Ointment is an ointment containing 
6.0 per cent w/w of Benzoic Acid and 3.0 per cent w/w of 
Salicylic Acid in a suitable ointment base. Other strengths 
may also be prepared with Benzoic Acid and Salicylic Acid 
being in the ratio of about 2 to 1. 

Compound Benzoic Acid Ointment contains not less than 
5.7 per cent and not more than 6.3 per cent w/w of benzoic 
acid, C 7H602, and not less than 2.85 per cent and not more 
than 3.15 per cent w/w of salicylic acid, C 7H603 . 

Category. Antifungal (topical). 

Identification 

Carry out the method for thin-layer chromatography (2.4.17), 
coating the plate with silica gel GF254. 

Mobile phase. A mixture of 80 volumes of toluene and 
20 volumes of glacial acetic acid. 

Test solution. Warm 1 g of the ointment with 10 ml of chloroform, 
cool and filter. 

Reference solution. A solution containing 0.6 per cent w/v of 
benzoic acid and 0.3 per cent w/v of salicylic acid in 
chloroform. 

Apply to the plate 2 ill of each solution. After development, 
dry the plate in a current of air and examine under ultraviolet 
light at 254 nm. The two principal spots in the chromatogram 
obtained with the test solution correspond to those in the 
chromatogram obtained with the reference solution. Examine 
the plate under ultraviolet light at 365 nm. A blue fluorescent 
spot in the chromatogram obtained with the test solution 
corresponds in colour and position to the-- ---one irr the 
chromatogram obtained with the reference solution. Spray 
the plate with ferric chloride test-solution. The chromatogram 

obtained with the test solution shows a purple spot 
corresponding in position to the blue fluorescent spot 
observed in ultraviolet light at 365 nm and corresponding in 
colour and position to the spot in the chromatogram obtained 
with the reference solution. 

Tests 

Assay. For benzoic acid - Dissolve 2 g, in 150 ml of water, 
with the aid of gentle heat and titrate with 0.1M sodium 
hydroxide using phenolphthalein solution as indicator. 
Reserve the solution for the Assay for salicylic acid. 

1 ml of 0.1 Msodium hydroxide, after deducting 1 ml for each 
0.01381 g of C 7H603  found in the Assay for salicylic acid is 
equivalent to 0.01221 g of C7H602. 

For salicylic acid - Cool the titrated solution obtained in 
the Assay for benzoic acid, dilute to 250.0 ml with water and 
filter. To 5.0 ml of the filtrate add sufficient iron(III) nitrate 
solution to produce 50.0 ml. Filter, if necessary, to remove 
haze and measure the absorbance of the resulting solution at 
the maximum at about 530 nm (2.4.7) using iron(III) nitrate 
solution in the reference cell. Calculate the content of C 711603 

 from the absorbance obtained by repeating the operation using 
5 ml of a 0.024 per cent w/v solution of salicylic acid and 
beginning at the words 'add sufficient iron(III) nitrate 
solution  ' . 

Storage. Store at a temperature not exceeding 30°. 

Benzoic Acid Solution 
Benzoic Acid Solution contains 50 g of benzoic acid, 750 ml of 
propylene glycol, diluted to 1000 ml with purified water. 

Benzoic Acid Solution contains not less than 4.75 per cent 
w/v and not more than 5.25 per cent w/v of benzoic acid, 
C711602. 

Category. Antifungal. 

Identification 

To 5 ml, add 30 ml of 1 M sulphuric acid and extract the 
precipitated acid with three 25 ml quantities of light petroleum 
ether (boiling range, 40° to 60°). Wash the combined extracts 
with three 25 ml quantities of water, filter through absorbent 
cotton and evaporate to dryness. The residue complies with 
the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzoic acid 
RS orwith the reference spectrum of benzoic acid. 

B. Melting point (2.4.21). 121° ± 1°. 



BENZOIN 

Tests 

Weight per ml (2.4.29). 1.045 to 1.055 g. 

Assay. To 10 ml, add 20 ml of ethanol (95 per cent) previously 
neutralised to phenolphthalein solution and titrate with 
0.1 M sodium hydroxide using phenolphthalein solution as 
indicator. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01221g of 
C7F1602 

Labelling. The label states (1) the date after which the solution 
is not intended to be used; (2) the conditions under which it 
should be stored. 

Benzoin 
Benzoin is the balsamic resin obtained from Styrax benzoin 
Dryander or Styrax paralleloneurus Perkins, known in 
commerce as Sumatra Benzoin or from Styrax tonkinensis 
(Pierre) Craib ex Hartwich, or other species of the Section 
Anthostyrax of the genus Styrax, known in commerce as Siam 
Benzoin (Fam. Styraceae). 

Benzoin contains not less than 25.0 per cent of total balsamic 
acids, calculated as cinnamic acid, C 9H802, in Sumatra Benzoin 
and as benzoic acid, C 7H602, in Siam Benzoin, calculated on 
the dried basis. 

Category. Topical protectant; expectorant and comforting by 
steam inhalation in acute laryngitis. 

Dose.2 to 4 ml as a Tincture. 

Description. Unground Sumatra Benzoin- Blocks or lumps 
of varying size, made up of tears compacted together, with a 
reddish-brown, reddish-grey or greyish-brown resinous mass, 
known in commerce as block benzoin. It also occurs in the 
form of tears with cream-coloured to yellowish surfaces; when 
fractured they exhibit milky-white surfaces; odour, balsamic 
which accentuates on digestion with boiling water. 

Unground Siam Benzoin - Pebble-like tears of variable size 
and shape, compressed, yellowish-brown to rusty-brown 
externally, milky white on fracture, hard and brittle at ordinary 
temperatures but softened by heat; odour, balsamic. 

Identification 

A. To a solution in ethanol (95 per cent) add water; the 
solution becomes milky, and the mixture is acid to litmus paper. 

B. Heat 0.5 g in a dry test-tube; it melts and evolves white 
fumes, which form a white needle-shaped crystalline sublimate. 

C. Heat 0.5 g in a test-tube with 5 ml 	po-tasS firm 
permanganate solution; a strong odour of berialdehkde 
obtained with Sumatra Benzoin. 
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D. Determine by thin-layer chromatography (2.4.17), coatin g 
 the plate with silica gel GF254. 

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate. 

Test solution. Dissolve 2.0 g of the substance under 
examination in 100 ml of ethanol (95 per cent). 

Reference solution (a). A 0.05 per cent w/v solution of Benz 
acid RS in chloroform. 

Reference solution (b). A 0.05 per cent w/v solution of 
cinnamic acid RS in chloroform. 

Reference solution (c). A 0.05 per cent w/v solution of coniferyl  
benzoate RS in chloroform. 

Reference solution (d). A 0.05 per cent w/v solution of 
cinnamoyl cinnamate RS in chloroform. 

Reference solution (e). A 0.05 per cent w/v solution of propyl 
cinnamate RS in chlorofbrm. 

Reference solution W. A 0.05 per cent w/v solution of 
cinnamoyl benzoate RS in chloroform. 

After development, dry the plate in air until the odour of the 
solvent is no longer detectable and spray with anisaldehyde-
sulphuric acid reagent. Heat the plate at 110° for 5 minutes 
and examine under ultraviolet light at 254 nm. In the case of 
Sumatra Benzoin, the chromatogram obtained with the test 
solution exhibits four intense spots corresponding to spots 
in the chromatograms obtained with reference solutions (b), 
(c), (d) and (e). In the case of Siam Benzoin, it exhibits intense 
spots corresponding to spots in the chromatograms obtained 
with reference solutions (a), (c), (d) and (f). 

Tests 

Dammar gum. Determine by thin-layer chromatography 
(2.4.17), coating the plate with aluminium oxide G. 

Mobile phase. A mixture of 60 volumes of ether and 40 volumes 
of light petroleum (80° to 100° ). 

Test solution. Dissolve by warming 0.2 g of the substance 
under examination in 10 ml of ethanol (90 per cent) and 
centrifuge. 

Apply to the plate 5 Jul of the test solution. Allow the mobile e 
phase to rise 10 cm. Dry the plate in air, spray with 
anisaldehyde-sulphuric acid reagent and heat at 100° to 105 ° 

 for 5 minutes. The chromatogram does not show any 
prominent spot with an Rf value between 0.4 and 1.0. 

Foreign organic matter (2.6.1). Not more than 1.0 per cent. 

Ethanol-solUble extractive. Not less than 75.0 per cent in 
Sumatra Benzoin and not less than 90.0 per cent in Simi 
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Benzoin, determined by the following method. Weigh 2 g, in 
coarse powder, in a tared extraction thimble and insert the 
thimble in a Soxhlet or other suitable continuous extraction 
apparatus. Place 0.1 g of sodium hydroxide in the receiving 
flask of the apparatus, extract with ethanol (95 per cent) until 
extraction is complete (about 5 hours), dry the thimble to 
constant weight at 105° and calculate the ethanol-soluble 
extractive from the increase in weight of the thimble. 

Acid-insoluble ash (2.3.19). Not more than 1.0 per cent in 
Sumatra Benzoin and not more than 0.5 per cent in Siam 
Benzoin, determined on 2.0 g. 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 2.0 g, in coarse powder, by drying over 
phosphorus pentoxide at a pressure not exceeding 2.7 kPa for 
4 hours. 

Assay. Weigh 1.25 g and boil with 25 ml of dilute ethanolic 
potassium hydroxide solution under a reflux condenser 
for 1 hour. Remove the ethanol and digest the residue with 
50 ml of hot water until diffused. Cool the liquid, add 150 ml 
of water and 1.5 g of magnesium sulphate dissolved in 
50 ml of water. Mix thoroughly and set aside for 10 minutes. 
Filter, wash the residue on the filter with 20 ml of water, 
acidify the combined filtrate and washings with 
hydrochloric acid and extract with successive quantities 
of 50, 40, 30, 30 and 30 ml of ether. Combine the ether 
extracts and discard the aqueous portion. Extract with 
successive quantities of 20, 20, 10, 10 and 10 ml of sodium 
bicarbonate solution, washing each aqueous extract with 
the same 20 ml of ether. Discard the ether layers, acidify 
the combined aqueous extracts with hydrochloric acid 
and extract with successive quantities of 30, 20, 20 and 
10 ml of chloroform, filtering each chloroform extract 
through a plug of cotton wool on which a layer of anhydrous 
sodium sulphate is placed. Evaporate the chloroform on a 
water-bath until about 10 ml remains and remove the 
remainder in a current of air stopping immediately when 
the last trace of solvent is removed. Dissolve the residue 
by warming with 10 ml of ethanol (95 per cent), previously 
neutralised to phenol red solution, cool and titrate with 
0.1 M sodium hydroxide using phenol red solution as 
indicator. 

I nil of 0.1 Msodium hydroxide is equivalent to 0.01482 g of 
total balsamic acids, calculated as cinnamic acid, C 9H802, in 
Sumatra Benzoin and 0.01221 g of total balsamic acids, 
calculated as benzoic acid, C 7H602, in Siam Benzoin. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label states whether the material is Sumatra 
Benzoin or Siam Benzoin. 

COMPOUND BENZOIN TINCTURE 

Compound Benzoin Tincture 
Friars' Balsam 

Benzoin, in moderately coarse powder 
	

100 g 

Prepared Storax 
	

75 g 

Tolu Balsam 
	

25 g 

Aloes, in moderately coarse powder 
	

20 g 

Ethanol (90 per cent) sufficient to 
produce 
	

1000m1 

Macerate the Benzoin, Prepared Storax, Tolu Balsam and Aloes 
with 800 ml of Ethanol (90 per cent) in a closed vessel for not 
less than 2 days with occasional shaking. Filter and pass 
sufficient Ethanol (90 per cent) through the filter to produce 
the required volume. 

Compound Benzoin Tincture contains not less than 4.5 per 
cent w/v of total balsamic acids, calculated as cinnamic acid, 
C9H802. 

Category. Topical protectant; expectorant and comforting by 
steam inhalation in acute laryngitis. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate. 

Test solution. Dilute 1 ml of the tincture with 4 ml of ethanol 
(95 per cent). (The chromatographic profile may vary 
depending on the variety of Benzoin used). 

Reference solution (a). A 0.05 per cent w/v solution of benzoic 
acid RS in chloroform. 

Reference solution (h). A 0.05 per cent w/v solution of 
cinnamic acid RS in chloroform. 

Reference solution (c). A 0.05 per cent w/v solution of coniferyl 
benzoate RS in chloroform. 

Reference solution (d). A 0.05 per cent w/v solution of 
cinnamoyl cinnamate RS in chloroform. 

Reference solution (e). A 0.05 per cent w/v solution ofpropyl 
cinnamate RS in chloroform. 

Reference solution (f). A 0.05 per cent w/v solution of 
cinnamoyl benzoate RS in chloroform. 

Apply to the plate 20 n1 of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reageht. Hpnt the plate at 110° for 5 minutes and examine 
under UltraviOtet -I ight at 254 nm. In the case of Sumatra Benzoin, 

3.3 •- ogram obtained with the test solution exhibits 
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four intense spots corresponding to spots in the 
chromatograms obtained with reference solutions (b), (c), (d) 
and (e). In the case of Siam Benzoin, it exhibits intense spots 
corresponding to spots in the chromatograms obtained with 
reference solutions (a), (c), (d) and (f). 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate. 

Test solution. Dilute 1 ml of the tincture with 4 ml of ethanol 
(95 per cent). 

Reference solution. A 0.05 per cent w/v solution of styrene RS 
in chloroform. 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reagent. Heat the plate at 110° for 5 minutes and examine 
under ultraviolet light at 254 nm. The chromatogram obtained 
with the test solution exhibits an intense spot corresponding 
to the spot in the chromatogram obtained with the reference 
solution (Prepared Storax). 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate. 

Test solution. Dilute 1 ml of the tincture with 4 ml of ethanol 
(95 per cent). 

Reference solution (a). A 0.05 per cent w/v solution of benzoyl 
benzoate RS in chloroform. 

Reference solution (b). A 0.05 per cent w/v solution of benzoyl 
cinnamate RS in chloroform. 

Reference solution (c). A 0.05 per cent w/v solution of eugenol 
RS in chloroform. 

Reference solution (d). A 0.05 per cent w/v solution of vanillin 
RS in chlorolbrm. 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reagent. Heat the plate at 110° for 5 minutes and examine in 
ultraviolet light at 254 nm. The chromatogram obtained with 
the test solution exhibits spots corresponding to the spots in 
the chromatogram obtained with reference solutions, (a), (b), 
(c) and (d) (Tolu Balsam). 

D. Carry out the method for thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of .412y1 acetate, 
13.5 volumes of methanol and 10 volumes of water. 	

-\ 

Test solution. Dilute 1 ml of the tincture with 4 ml of ethanol 
(95 per cent). 

Reference solution. A 0.5 per cent w/v solution of barbaloin 
 RS in methanol. 

Apply to the plate 50 gl of each solution as bands 20 mm long 
and not more than 3 mm wide. Allow the mobile phase to rise 
10 cm. Dry the plate in air until the odour of the solvent is no 
longer detectable, spray with a 10 per cent w/v solution of 
potassium hydroxide in methanol and examine in ultraviolet 
light at 365 nm. The chromatogram obtained with the test 
solution exhibits a yellow fluorescent band corresponding to 
the band obtained in the chromatogram obtained with the 
reference solution and a light blue fluorescent band with a 
lower It 1  value due to aloesine. Heat the plate at 110° for 
5 minutes; a violet fluorescent band just below the band 
corresponding to barbaloin may also be seen in the 
chromatogram obtained with the test solution (Aloes). 

Tests 

Weight per ml (2.4.29). 0.870 g to 0.885 g. 

Ethanol content. 70.0 to 77.0 per cent v/v, determined by 
Method II (2.3.45). 

Total solids. Not less than 13.5 per cent w/v, determined on 
1 ml by drying in an oven at 105° for 4 hours. 	•ry4 
Assay. Evaporate 10 ml to a thick consistency on a water-
bath. Boil the residue with 25 ml of ethanolic potassium 
hydroxide solution under a reflux condenser for 1 hour. 
Remove the ethanol and digest the residue with 50 ml of hot 
water until diffused. Cool the liquid, add 150 ml of water and 
1.5 g of magnesium sulphate dissolved in 50 ml of water. Mix 
thoroughly and set aside for 10 minutes. Filter, wash the residue 
on the filter with 20 ml of water, acidify the combined filtrate 
and washings with hydrochloric acid and extract with 
successive quantities of 50, 40, 30, 30 and 30 ml of ether. 
Combine the ether extracts and discard the aqueous portion. 
Extract with successive quantities of 20, 20, 10, 10 and 10 ml of 
sodium bicarbonate solution, washing each aqueous extract 
with the same 20 ml of ether. Discard the ether layers, acidify 
the combined aqueous extracts with hydrochloric acid and 
extract with successive quantities of 30, 20, 20 and 10 ml of 
chloroform, filtering each chloroform extract through a plug 
of cotton wool on which a layer of anhydrous sodium sulphate 
is placed. Evaporate the chloroform on a water-bath until about 
10 ml remains and remove the remainder in a current of air 
stopping immediately when the last trace of solvent is 
removed. Dissolve the residue by warming with 10 ml of 
ethanol (95 per cent), previously neutralised to phenol red 

solution, cool and titratc with 0.1 Msodium hydroxide using 

phenol red solution as indicator. 

1 ml offl.J Msodium hydroxide is equivalent to 0.01482' 
total balsamic acids, calculated as cinnamic acid, C 91-1 802. 

storage- Store protected from light in tightly-closed containers 
and avoid exposure to direct sunlight and to excessive heat. 

Labelling- The label states that it is flammable. 

Ilydrous Benzoyl Peroxide 

0 

0 

C141-11004 	 Mol. Wt. 242.2 
Hydrous Benzoyl Peroxide is dibenzoyl peroxide. 

Hydrous Benzoyl Peroxide contains npt less than 70.0 per 
cent and not more than 77.0 per cent of C141-11004. 

Category. Antiacne. 

Description. A white or almost white, granular or amorphous 
powder. 

Identification 

NOTE - It loses water rapidly on exposure to air with a risk 
of explosion. Mix the entire sample thoroughly before 
carrying out the following tests. 

Test A, C and D may be omitted if B is carried out. 

A.When examined in the range of 250 nm to 300 nm (2.4.7), a 
0.008 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maxima at about 274 nm and shoulder at about 282 
nm and when examined in the range of 220 nm to 250 nm 
(2.4.7), a 0.0008 per cent w/v solution in ethanol (95 per cent) 
shows an absorption maxima at about 235 nm. 

B.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzoyl 
peroxide RS or with the reference spectrum of benzoyl 
peroxide. 

C.Weigh 25 mg, dissolve in 2 ml of acetone, add 1 ml of 1.0 per 
cent solution of diethylphenylenediamine sulphate and mix; 
a red colour develops which quickly darkens and becomes 
dark violet within 5 minutes. On heating, a gas is evolved and 
the solution becomes red. 
D.To 1 g add 5 ml of ethanol (96 per cent), 5 ml of dilute 
sodium hydroxide solution and 10 ml of water. Boil the mixture 
under reflux for 20 minutes and cool. The solution gives 
reaction (C) of benzoates (2.3.1). 

Tests 

Acidity. Dissolve a quantity of the substance undef.examination 
containing 1 g benzoyl peroxide in 25 ml of aceiane AO 7 

of water and filter. Wash the residue with two quantities, each 
of 10 ml of water. Combine the filtrate and the washings and 
add 0.25 ml of phenolphthalein solution as indicator. Titrate 
with 0.1 Msodium hydroxide to a pink colour; not more than 
1.25 ml of 0.1 M sodium hydroxide is required for 
neutralisation. Carry out a blank test. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of the substance under 
examination containing 0.1 g benzoyl peroxide in acetonitrile 
and dilute to 50.0 ml with acetonitrile. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. Further dilute 1.0 ml of this solution 
to 10.0 ml with acetonitrile. 

Reference solution (b). A 0.003 per cent w/v solution of 
benzoic acid in the mobile phase. 

Reference solution (c). A 0.0005 per cent w/v solution of ethyl 
benzoate in the mobile phase. 

Reference solution (d). A 0.0005 per cent w/v solution of 
benzaldehyde in the mobile phase. 

Reference solution (e). Dissolve 30 mg each of benzoic acid 
and benzaldehyde in the mobile phase and dilute to 100.0 ml 
with the mobile phase. Further dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 500 volumes of water and 500 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 gl. 

Name 
	

Relative 
retention time 

Benzoic acid 
	

0.15 

Benzaldehyde 
	

0.2 

Ethyl benzoate 
	

0.4 

Benzoyl peroxide (Retention time: 
about 28.4 minutes) 
	

1.0 

Inject reference solution (e). The test is not valid unless the 
resolution between the peaks corresponding to benzoic acid 
and benzaldehyde is not less than 6.0. 

Inject reference solutions (a), (b), (c), (d) and the test solution. 
Run-the chromatogram twice the retention time of the principal 
peak for test §oltition. In the chromatogram obtained with the 
est solution, the area of any peak corresponding to 
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benzaldehyde is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) (0.25 
per cent), the area of peak corresponding to benzoic acid is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent), the area of peak corresponding to ethyl benzoate is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.25 per cent) and the 
area of any other secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). Ignore any peak with an area less 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.02 per cent). 

Chlorides (2.3.12). Dissolve a quantity of the substance under 
examination containing 0.5 g of benzoyl peroxide in 15 ml of 
acetone, add, while stirring, 50 ml of 0.05 Mnitric acid. Allow 
to stand for 10 minutes and filter. Wash the residue with 2 
quantities, each of 10 ml, of 0.05 Mnitric acid. Combine the 
filtrate and the washings and dilute to 100 ml with 0.05 M 

nitric acid. Dilute 12.5 ml of the solution to 15.0 ml with water. 

The solution complies with the limit test for chlorides (0.4 per 
cent). 

Water (2.3.43). Not less than 20.0 per cent, determined on 5.0 ml 
of 2.5 percent w/v solution of sample in dimethylformamide 

and using a mixture of 20.0 ml of anhydrous methanol and 3.0 
ml of 10.0 per cent w/v solution of potassium iodide in 
dimethylformamide in titration vessel instead of methanol. 

Assay. Dissolve 2.5 g of substance under examination 
immediately before use in 75 ml of dimethylformamide and 
dilute to 100.0 ml with the dimethylformamide. 

To 5.0 ml of this solution, add 20 ml of acetone and 3 ml of 
potassium iodide solution prepared by dissolving 500 g of 
potassium iodide in 1000 ml of water. Mix and allow to stand 
for 1 minute. Titrate with 0.1 Msodium thiosulphate, using 
1 ml of starch solution added towards the end of the titration 
as indicator. 

1 ml of 0.1 Msodium thiosulphate is equivalent to 0.01211 g 
of C141-11o04. 

Storage. Store protected from light in a container that has 
been treated to reduce static discharge and that has a device 
for release of excess pressure, at a temperature between 
2 ° to 8°. 

Benzoyl Peroxide Cream 
Benzoyl Peroxide Cream contains Hydrous Benzoyl Peroxide 
in a suitable basis. 

Benzoyl Peroxide Cream contains not less t1raft:90.0 per'cent 
and not more than 110.0 per cent of anhydiloits befiz,oyl 
peroxide, CI4H1004 

Usual strength. 10 per cent w/w. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica GF254. 

Mobile phase. A mixture of 1 volume of glacial acetic acid do  
2 volumes of dichloromethane and 50 volumes of toluene. 

Test solution. Shake a quantity of the cream containing 50 mg 
of anhydrous Benzoyl Peroxide with 10 ml of chloroform and 
filter. 

Reference solution. A 0.5 per cent w/v solution of benzoyl 

peroxide in chloroform. 

Apply to the plate 5 pi of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution, 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the cream containing 
0.1 g of anhydrous Benzoyl Peroxide in 25 ml of acetonitrile 

and dilute to 50.0 ml with water, filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (h). A 0.02 per cent w/v solution of benzoic 

acid in the mobile phase. 

Reference solution (c). A 0.002 per cent w/v solution of ethyl 

benzoate in the mobile phase. 

Reference solution (d). A 0.002 per cent w/v solution of 
benzaldehyde in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 pm), 

- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 500 volumes of acetonitrile and 500 volumes of 
water, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 235 nm, 

- injection volume: 204 

Inject reference solutions (a), (b), (c), (d) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to benzoic acid is not more than 
the area of th6 principal peak in the chromatogram obtained 
withrOerende:solution (b) (10.0 per cent), the area of any peak 
corresponding to ethyl benzoate is not more than the area of 

the  principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent), the area of any peak corresponding 
to benzaldehyde is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (1.0 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). 

Other tests. Comply with the tests stated under Creams. 

Assay. Disperse a quantity of the cream containing 

0.25 g of anhydrous Benzoyl Peroxide with 50 ml of acetone 

and dilute to 100.0 ml with acetone. To 10 ml, add 25 ml of a 
20percent w/v solution of potassium iodide, mix, stopper the 
flask and allow to stand for 15 minutes protected from light. 
Add 25 ml of acetone and titrate with 0.01 M sodium 

thiosulphate using starch mucilage as indicator added 
towards the end of the titration. Repeat tie operation without 
the cream. The difference between the titrations represents 
the amount of sodium thiosulphate required. 

1 ml of 0.01 M sodium thiosulphate is equivalent to 
0.001211 g ofC141-11004. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of anhydrous benzoyl peroxide. 

Benzoyl Peroxide Gel 
Benzoyl Peroxide Gel is a solution of Hydrous Benzoyl Peroxide 
in a suitable water- soluble basis. 

Benzoyl Peroxide Gel contains not less than 90.0 per cent and 
not more than 110.0 per cent of anhydrous benzoyl peroxide, 
C141-11004. 

Usual strengths. 2.5 per cent w/v; 5 per cent w/v; 10 per cent 
w/v. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
2 volumes of dichloromethane and 50 volumes of toluene. 

Test solution. Disperse a quantity of the gel containing 
50 mg of anhydrous Benzoyl Peroxide with 10 ml of chloroform 
and filter. 

Reference solution. A 0.5 per cent w/v solution of benzoyl 
peroxide in chloroform. 

Apply to the plate 5 pl of each solution. Alloiki the mobile 
phase to rise 15 cm. Dry the plate in air and examine tinder 
ultraviolet light at 254 nm. The principal spot in the 

chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the gel containing 0.1 g 
of anhydrous Benzoyl Peroxide in 25 ml of acetonitrile and 
dilute to 50.0 ml with water, filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). A 0.02 per cent w/v solution of benzoic 
acid in the mobile phase. 

Reference solution (c). A 0.002 per cent w/v solution of ethyl 
benzoate in the mobile phase. 

Reference solution (d). A 0.002 per cent w/v solution of 
benzaldehyde in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 500 volumes of acetonitrile and 500 volumes of 
water, 

flow rate: l ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 pl. 

Inject reference solutions (a), (b), (c), (d) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to benzoic acid is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (10.0 per cent), the area of any peak 
corresponding to ethyl benzoate is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent), the area of any peak corresponding 
to benzaldehyde is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (1.0 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). 

Other tests. Comply with the tests stated under Gels. 

Assay. Disperse a quantity of the gel containing 0.25 g of 
anhydrous Benzoyl Peroxide with 50 ml of acetone and dilute 
to 100.0 ml with acetone. To 10 ml, add 25 ml of a 20 per cent 
w/v solution of potassium iodide, mix, stopper the flask and 
allow to stand for 15 minutes protected from light. Add 25 ml 
of-acetone and titrate with 0.01 Msodium thiosulphate using 
starch mucilage as indicator added towards the end of 
titration. Repeat the operation without gel. The difference 
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between the titrations represents the amount of sodium 
thiosulphate required. 

1 ml of 0.01 M sodium thiosulphate is equivalent to 
0.001211 g ofC,41-11004. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of anhydrous benzoyl peroxide. 

Benzyl Alcohol 

C7f180 	 Mol. Wt. 108.1 

Benzyl Alcohol contains not less than 98.0 per cent and not 
more than 100.5 per cent of C 7 1-1 80. 

Category. Local anaesthetic; disinfectant. 

Dose. Topically, 5 per cent. 

Description. Clear, colourless, oily liquid. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzyl alcohol 
RS or with the reference spectrum of benzyl alcohol. 

Tests 

Appearance of solution. A 1.0 per cent v/v solution is clear 
(2.4.1), colourless and oily liquid (2.4.1). 

Peroxide value (2.3.35). Not more than 5.0. 

Wt. per ml (2.4.29). 1.04 g to 1.05 g. 

Refractive index (2.4.27). 1.536 to 1.542. 

Acid Value (2.3.23). Not more than 0.5. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. The substance under examination. 

Reference solution (a). Dissolve 0.1 g of ethylbenzene in 
10.0 ml of the test solution. Dilute 2.0 ml of this solution to 
20.0 ml with the test solution. 

Reference solution (b). Dissolve 2.0 g of:dirve/oher•/ in 
10.0 ml of the test solution. Dilute 2.0 ml of this solution tcL 

20.0 ml with the test solution. - 

-/` 

Reference solution (c). Dissolve 0.75 g of benzaldehyde and 
0.5 g of cyclohexylmethanol in 25.0 ml of the test solution. 
Add 1.0 ml of this solution to a mixture of 2.0 ml of referenc e 

 solution (a) and 3.0 ml of reference solution (b) and dilute to 
20.0 ml with the test solution. 

Reference solution (d). Dissolve 0.25 g of benzaldehyde and 
0.5 g of cyclohexylmethanol in 25.0 ml of the test solution. 
Add 1.0 ml of this solution to a mixture of 2.0 ml of reference 
solution (a) and 2.0 ml of reference solution (b) and dilute to 
20.0 ml with the test solution. 

Chromatographic system 
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 
0.5 um), 

- temperature: 
column 	time 	 temperature 

(mm.) 	 (0) 

0-34 	 50- 220 
34-69 	 220 

- inlet port: 200° and detector. 310°, 
flame ionization detector, 
linear velocity: 25 cm/second, using nitrogen as the 
carrier gas, 

Benzyl alcohol not intended for parenteral use 

Inject 0.1111 reference solution (c). The relative retention time 
with reference to benzyl alcohol for ethyl benzene is about 
0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity 
A is about 0.68 and for benzyl alcohol impurity B is about 0.71. 
The test is not valid unless the resolution between the peaks 
due to benzyl alcohol impurity A and benzyl alcohol impurity 
B is not less than 3.0. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to benzyl alcohol impurity A 
is not more than the area of the peak due to benzyl alcohol 
impurity A in the chromatogram obtained with reference 
solution (c) (0.15 per cent). The area of secondary peak 
corresponding to benzyl alcohol impurity B is not more than 
the area of the peak due to benzyl alcohol impurity B in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). The sum of the areas of all other secondary peaks with 
relative retention time less than benzyl alcohol is not more 
than 4 times the area of the peak due to ethylbenzene in the 
chromatogram obtained with reference solution (c) (0.04 per 
cent). The sum of the areas of all other secondary peaks with 
relative retention time more than benzyl alcohol is not more 
than the area of the peak due to dicyclohexyl in the 
chromatogram obtained with reference solution (c) (0.3 per 

IgrroWily peak with an area less than 0.01 times the 
-area of the .0.0:k due to ethylbenzene in the chromatogram 
obtained with reference solution (c) (0.0001 per cent). 

Berm,' alcohol intended for parenteral use 

inject 0.1 ptl reference solution (d). The relative retention time 
with reference to benzyl alcohol for ethyl benzene is about 

0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity 
A is about 0.68 and for benzyl alcohol impurity B is about 0.71. 
The test is not valid unless the resolution between the peaks 
due to benzyl alcohol impurity A and benzyl alcohol impurity 
B is not less than 3.0. 

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to benzyl alcohol impurity A 
is not more than the area of the peak due to benzyl alcohol 
impurity A in the chromatogram obtained with reference 
solution (d) (0.05 per cent). The area of secondary peak 
corresponding to benzyl alcohol impurity B is not more than 
the area of the peak due to benzyl alcol impurity B in the 
chromatogram obtained with reference solution (d) (0.1 per 
cent). The sum of the areas of all other secondary peaks with 
relative retention time less than benzyl alcohol is not more 
than twice the area of the peak due to ethylbenzene in the 
chromatogram obtained with reference solution (d) (0.02 per 
cent). The sum of the areas of all other secondary peaks with 
relative retention time more than benzyl alcohol is not more 
than the area of the peak due to dicyclohexyl in the 
chromatogram obtained with reference solution (d) (0.2 per 
cent). Ignore any peak with an area less than 0.01 times the 
area of the peak due to ethylbenzene in the chromatogram 
obtained with reference solution (d) (0.0001 per cent). 

Residue on evaporation. Not more than 0.05 per cent. 

After ensuring that the substance under examination complies 
with the test for peroxide value, evaporate 10.0 g of Benzyl 
Alcohol, on a hot plate at a temperature not exceeding 200°. 
Ensure that the substance under examination does not boil 
during examination and dry the residue at 200° for 1 hour. Cool 
in a desiccator and weigh. 

Assay. To 1.5 g add 25 ml of a mixture of 1 volume of acetic 
anhydride and 7 volumes of pyridine and heat on a water-
bath for thirty minutes. Cool, add 25 ml of water, and titrate 
with 1 M sodium hydroxide, using phenolphthalein solution 
as indicator. Repeat the operation without the substance under 
examination; the difference between the titrations represents 
the amount of alkali required by the benzyl alcohol. 

1 ml of 1 M sodium hydroxide is equivalent to 0.1081 g of 
C41,0. 

Storage. Store protected from light and moisture. 

Labelling. The label states, where appropria . t.p, -the -contents 
are intended for use in the manufacture of parenteral 
preparations. 

Benzyl Benzoate 

C I 4F1  1202 
	 Mol. Wt. 212.2 

Benzyl Benzoate is the benzyl ester of benzoic acid. 

Benzyl Benzoate contains not less than 99.0 per cent and not 
more than 100.5 per cent w/w of CI4F11202. 

Category. Anti-parasitic (for topical treatment of scabies). 

Description. Colourless crystals or a clear, colourless, oily 
liquid; odour, faintly aromatic. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzyl benzoate 
RS or with the reference spectrum of benzyl benzoate. 

Tests 

Congealing temperature (2.4.10). Not below 17.0°. 

Relative density (2.4.29). 1.113 to 1.118. 

Refractive index (2.4.27). 1.568 to 1.570. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Boil a convenient quantity of ethanol (95 per cent) 
thoroughly to expel carbon dioxide and neutralise to 
phenolphthalein solution. Weigh 2 g of the substance under 
examination, dissolve in 5 ml of the neutralised ethanol 
contained in a hard-glass flask and neutralise the free acid in 
the solution with 0.5 M ethanolic potassium hydroxide using 
0.2 ml of phenolphthalein solution as indicator. Add 
40 ml of 0.5 M ethanolic potassium hydroxide and boil under 
a reflux condenser on a water-bath for 1 hour. Add 20 ml of 
water and titrate the excess of alkali with 0.5 M hydrochloric 
acid using a further 0.2 ml of phenolphthalein solution as 
indicator. Repeat the operation without the substance under 
examination. The difference between the titrations represents 
the alkali required to saponify the benzyl benzoate. 

1 ml of 0.5 M ethanolic potassium hydroxide is equivalent to 
0.1 06 1 01C411202• 

Storage. Store protected from light and air in well-filled 
containers. 

BENZYL ALCOHOL 



Penicillin G Potassium 

• 	Rweift he rtehnecseasmo  eiustioolny e(not. 

. Dilute 4.0 ml of reference solution (a) 
to 100.0 ml with water. 

Chromatographic 
 steel column m  

a 	
olumn 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. a mixture of 10 /plumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumes of methanol 
and 60 volumes of water, 

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes of water and 
50 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
injection volume: 20 Ill. 

Equilibrate the column with a mobile phase ratio A:B of 70:30. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 6.0 
(if necessary, adjust the ratio A:B of the mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0. 

BENZYLPENICILLIN SODIUM BENZYL BENZOATE APPLICATION 

Benzyl Benzoate Application 

Benzyl Benzoate Application contains 25 per cent w/w of 
Benzyl Benzoate in a suitable oil-in-water emulsified base. 

Benzyl Benzoate Application contains not less than 22.5 per 
cent and not more than 27.5 per cent w/w of benzyl benzoate, 
CI4H1202• 

Assay. Dissolve 8.0 g in 10 ml of ethanol (95 per cent) 
previously neutralised with 0.1 Msodium hydroxide contained 
in a hard-glass flask and neutralise the free acid in the solution 
with 0.5 M ethanolic potassium hydroxide using 0.2 ml of 
phenolphthalein solution as indicator. Add 40 ml of 0.5 M 
ethanolic potassium hydroxide and boil under a reflux 
condenser on a water-bath for 1 hour. Add 20 ml of water and 
titrate the excess of alkali with 0.5 M hydrochloric acid using 
a further 0.2 ml of phenolphthalein solution as indicator. 
Repeat the operation without the substance under examination. 
The difference between the titrations represents the alkali 
required to saponify the benzyl benzoate. 

1 ml of 0.5 M ethanolic potassium hydroxide is equivalent to 
0.1061 g of C1411,202. 

Labelling. The label states that the contents should be shaken 
before use. 

Benzylpenicillin Potassium 

0 
H  \ 

N 

\I 

H 

CI6H N 0 g 171( 	 Mol. Wt. 372.5 

Benzylpenicillin Potassium is potassium (6R)-6-(2- phenyl-
acetamido)penicillanate, produced by the growth of certain 
strains of Penicillium notatum or related organisms, or 
obtained by any other means. 

Benzylpenicillin Potassium contains not less than 96.0 per 
cent and not more than 100.5 per cent of penicillins, calculated 
as C I6H 17KN 204S on the dried basis. 

Category. Antibacterial. 

Dose. By intramuscular or by slow intravenous injection or by 
infusion, the equivalent of 1.2 to 2.4 g of benzylpcnicillin 
in 4 divided doses. 

Description. A white or almost white, crystalline powder.  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
potassium RS or with the reference spectrum of benzylpenicillin 
potassium. 

B. It gives reaction (A) of potassium salts (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 7.5, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +270.0° to +300.0°, 
determined in a 2.0 per cent w/v solution in carbon dioxide-
free water. 

Light absorption (2.4.7). Dissolve 94 mg in sufficient water to 
produce 50.0 ml. Measure the absorbance of the solution at 
about 325 nm, at about 280 nm and at the maximum at about 
264 nm, diluting the solution, if necessary, for the measurement 
at the maximum at about 264 nm. Absorbances at about 
325 nm and 280 nm, not more than 0.10 and that at the maximum 
at about 264 nm, calculated on the basis of the undiluted 
solution (0.188 per cent w/v), 0.80 to 0.88. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient: 

Inject water and use the same elution pattern to obtain a blank. 
In the chromatogram obtained with test solution (b) the area 
of any peak, other than the principal peak, is not greater than 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (1.0 per cent). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution (a). Dissolve 50 mg of the substance under 
examination in water and dilute to 50.0 ml with the same solvent. 

Test-.S .Olution'(`b). Dissolve 80 mg of the substance under 
examination In water and dilute to 20.0 ml with the same 
solVent. 

solven t. 
   

Reference 
  

Reference solution (a). Dissolve 50 mg of benzvlpenicillin 
potassium RS in water and dilute to 50.0 ml with the same 

 solution (b). Dissolve 10 mg of benzvlpenicillin 

potassium 
 

RS and 10 mg of phenylacetic acid RS in water 
and dilute to 50.0 ml with the same solvent. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 

to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml 

Inject reference solution (c). Adjust the system to obtain a 
peak with a signal-to-noise ratio of at least 3. 

Inject test solution (a) and reference solution (a). 

Calculate the content of benzylpenicillin potassium. 

Benzylpenicillin Potassium intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the .following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin 
Unit per mg. 

Benzylpenicillin Potassium intended . for use in the 
manufacture of parenteral preparations without a.fui-ther.: 
appropriate sterilisation procedure complies With the 
following additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile and 
sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations. 

Benzylpenicillin Sodiurn 
Penicillin G Sodium 

COONa 
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CI 6H17N2Na04S 	 Mol. Wt. 356.4 

Benzylpenicillin Sodium is sodium (6R)-6-(2- 
phenylacetamido) penicillanate, produced by the growth of 
certain strains of Penicillium notatum or related organisms, 
or obtained by any other means. 

Benzylpenicillin Sodium contains not less than 96.0 per cent 
and not more than 100.5 per cent of penicillins, calculated as 
C I6H 17N 2Na04S on the dried basis. 

Category. Antibacterial. 

Dose. By intramuscular or by slow intravenous injection or by 
infusion, the equivalent of 1.2 to 2.4 g of benzylpenicillin daily, 
in 4 divided doses. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
sodium RS. 

B. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 7.5, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +285° to +310°, determined 
in a 2.0 per cent w/v solution in carbon dioxide-free water. 

Light absorption (2.4.7). Dissolve 90 mg in sufficient water to 
produce 50.0 ml. Measure the absorbance of the solution at 
about 325 nm at about 280 nm and at the maximum at about 
264 nM, diluting-the solution, if necessary, for the measurement 
at. about 264 nrn. Absorbances at about 325 nm and 280 nm, 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

H
' 	

COOK 0 70 30 
	N"- 	',CH 3  20 0 100 

35 0 100 ---..eCH 3  

H 50 70 30 

1357 
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BENZYLPENICILLIN INJECTION 

The  constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Usual strengths. The equivalent of 150 mg (250,000 Units), 
300 mg (500,000 Units) and 600 mg (1,000,000 Units) of 

Benzylpenicillin. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Benzylpenicillin Injection contains not less than 95.0 per cent 
and not more than 110.0 per cent of the stated amount of 
penicillins, calculated as C I6H 18N204S. 

Description. A white or almost white crystalline powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
potassium RS . 

B.It gives reaction (A) of potassium or sodium salts (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 7.5, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient: 

Time 
( in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 

20 0 100 

35 0 100 

50 70 30 

Inject reference solution (d) and test solution (b). In the 
chromatogram obtained with test solution (b), the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(1.0 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin 
Unit per mg. 

Assay. Determine by liquid chromatography, (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Determine the weight of the contents of 10 containers. 

Test solution (a). Dissolve 50 mg of the mixed contents of the 
10 containers in water and dilute to 50.0 ml with water. 

Test solution (b). Dissolve 80 mg of the substance under 
examination in water and dilute to 20.0 ml with water. 

Reference solution (a). Dissolve 50 mg of benzylpenicillin 
sodium RS in water and dilute to 50.0 ml with water. 

Reference solution (b). Dissolve 10 mg of benzylpenicillin 
sodium RS and 10 mg of phenylacetic acid RS in water and 
dilute to 50.0 ml with water. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml 
with water. 

Reference solution (d). Dilute 4.0 ml of reference solution (a) 
to 100.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: A. a mixture of 10 volumes of a 68 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumes of methanol 
and 60 volumes of water, 

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes of water and 
50 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

Equilibrate the column with a mobile phase ratio A:B of 70:30. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 6.0 
(if necessary, adjust the ratio A:B of the mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0. 

Inject reference solution (c). Adjust the system to obtain a 
peak with a signal-to-noise ratio of at least 3. 

Inject reference solution (a) and test solution (a). 

Calculate the content of benzylpenicillin sodium in the 
. injection. 

Loss on drying (2.4.19). Not more than 1.0 percent, determined - 1 mg:.Qf Ci(,fl oN2Na04S is equivalent to 0.93 83 mg of 
' 	.'- , - C 614 8N,0 S -,- - 	i 	1 	., 4 . ,,A,„, on 1.0 g by drying in an oven at 105°. 	. 
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not more than 0.10 and that at the maximum at about 264 nm, 
calculated on the basis of the undiluted solution (0.18 per 
cent w/v), 0.80 to 0.88. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient: 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 

20 0 100 

35 0 100 

50 70 30 

Inject water and use the same elution pattern to obtain a blank. 
In the chromatogram obtained with test solution (b) the area 
of any peak, other than the principal peak, is not greater than 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (1.0 per cent). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography, (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution (a). Dissolve 50.0 mg of the substance under 
examination in water and dilute to 50.0 ml with water. 

Test solution (b). Dissolve 80.0 mg of the substance under 
examination in water and dilute to 20.0 ml with water. 

Reference solution (a). Dissolve 50.0 mg of benzylpenicillin 
sodium RS in water and dilute to 50.0 ml with water. 

Reference solution (b). Dissolve 10 mg of benzylpenicillin 
sodium RS and 10 mg ofphenylacetic acid RS in water and 
dilute to 50.0 ml with water. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml 
with water. 

Reference solution (d). Dilute 4.0 ml of reference solution (a) 
to 100.0 ml with water. 

Chromatographic system 
- a stainless steel a column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 10 volumes of a 68 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumesX.methanol 
and 60 volumes of water, 

. 	, 

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes of water and 
50 volumes of methanol, 
flow rate: I ml per minute, 
spectrophotometer set at 225 nm, 
injection volume: 20 p1. 

Equilibrate the column with a mobile phase ratio A:B of 
70:30. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 6.6 
(if necessary, adjust the ratio A:B of the mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0. 

Inject reference solution (c). Adjust the system to obtain a 
peak with a signal-to-noise ratio of at least 3. 

Inject reference solution (a) and test solution (a). 

Calculate the content of C IE,H 17N2Na04S. 

Benzylpenicillin Sodium intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin 
Unit per mg. 

Benzylpenicillin Sodium intended for use in the manufacture 
of parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile and 
sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations. 

Benzylpenicillin Injection 

Penicillin G Injection 

Benzylpenicillin Injection is a sterile material consisting of 
Benzylpenicillin Potassium or Benzylpenicillin Sodium with or 
without buffering agents and other excipients. It is filled in a 
sealed container. 

The,,:itjection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 
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Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) whether the contents are 
Benzylpenicillin Potassium or Benzylpenicillin Sodium; (2) the 
name of any added buffering agents. 

Betahistine Hydrochloride 
Betahistine Dihydrochloride 

H 
1\1 	N 

CH3 2HC1 

C814, 21\1 2 , 2HC1 	 Mol. Wt. 209.1 

Betahistine Hydrochloride is N-methyl-2-(2-pyridyl) 
ethylamine dihydrochloride. 

Betahistine Hydrochloride contains not less than 98.5 per cent 
and not more than 102.0 per cent of C8I-1 12N2, 2HC1, calculated 
on the dried basis. 

Category. Antihistaminic. 

Dose.8 to 16 mg thrice daily. 

Description. A white to off-white, crystalline powder; sometimes 
clumped, odourless or almost odourless, very hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betahistine 
hydrochloride RS or with the reference spectrum of betahistine 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives the reaction (A) of chlorides (2.3.12). 

Tests 

Appearance of solution. A 10 per cent w/v solution in water is 
clear (2.4.1) and not more intensely coloured than reference 
solution BS8 (2.4.1). 

pH (2.4.24). 2.0 to 3.0, determined in a 10 per cent w/v solution 
in water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance,,tnider 
examination in the mobile phase and dilute to254) -ml withthe 
mobile phase. 

Reference solution (a). Dissolve 10 mg of betahistii 
dihydrochloride RS and 10 mg of 2-vinylpyridine in the mohl 
phase and dilute to 50.0 ml with the mobile phase. Dilute 2.G 
of the solution to 50.0 ml with the mobile phase. 

• 44 
Reference solution (b). Dilute 1.0 ml of the test solutiom 
100.0 ml with the mobile phase. 

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase. 

Chromatographic system 

a stainless steel column 15 cm x 3.0 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: dissolve 2 g of sodium lauryl sulphate in 
a mixture of 15 ml of a 10.0 per cent v/v solution of 
sulphuric acid, 35 ml of a 1.7 per cent w/v solution of 
tetrabutylammonium hydrogen sulphate and 650 ml of 
water; adjusted to pH 3.3 using dilute sodium 
hydroxide solution and mix with 300 ml ofacetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 
injection volume: 20 gl. 

Name 	 Relative 	Correction 
retention time 	factor 

Betahistine impurity B' 	02 	0.4 

Betahistine impurity A 2 	0.3 

Betahistine (Retention time: 
about 7 minutes) 	 1.0 

Betahistine impurity C 3 	3.0 

'2-(pyridin-2-yl)ethanol. 
22-vinylpyridine, 

3N-methyl - 2 -(pyridin -2 -y1) - N- [2 -(pyridin - 2 -ypethyl]ethanamine. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to 2-vinylpyridine and 
betahistine is not less than 3.5. 

Inject reference solutions (b), (c) and the test solution. Run 
the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to betahistine impurity A, 
betahistine impurity B and betahistine impurity C is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent) and the sum of the areas of 
all the secondary peaks is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with the 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area 46S than -0.25 times the area of the principal peak in the 
chronlatograin-obtained with reference solution (c) (0.05 per 
cent). 

y  metals (2.3.13). 1 g complies with the limit test for heavy 
s, Method C ( 20 ppm). 

'toted ash (2.3.18). Not more than 0.1 per cent. 

on drying (2.4.19). Not more than 2.0 per cent, determined 
; by drying in an oven at 105°. 

V. 
Determine by liquid chromatography (2.4.14). 

solution. Dissolve 40 mg of the substance under 
ination in 100.0 ml of the mobile phase. 

rence solution. A 0.04 per cent w/v solution of 
istine dihydrochloride RS in the mobile phase. 

matographic system 
a stainless steel column 15 cm x 3.0 mm packed with 
octadecylsilane chemically bonded to porous silica 

Ign),  
mobile phase: dissolve 0.45 g ammonidg acetate and 
0.4 ml glacial acetic acid in 650 ml of water, add 350 ml 
ofacetonitrile and add 2.88 g ofsodium laurylsulphate 
and mix, 
flow rate: 0.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 gl. 

t the reference solution. The test is not valid unless the 
ve standard deviation for replicate injections is not more 
Z.0 per cent. 

Injec t the reference solution and the test solution. 

Calculate the content of C gH, 2N2 , 2HC1. 

Storage. Store protected from light. 

Betah istine Tablets 
Betahistine Hydrochloride Tablets 

Betahistine Tablets contain Betahistine Dihydrochloride. 

Betahistine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
betahistine dihydrochloride, C K H I2N2, 2HC1. 

„ )v 
Usual strengths. 8 mg; 16 mg. 

Iden tificafion 

t,DBcoe

iedsisi dichloromethane 

the powdered tablet containing about 0.1 g of 
Betahistine 

 

test.  listine Hydrochloride in 5 ml of water, add 0.5 ml of 5 M 

Klution to dryness. The residue complies with the. following 

07 hydroxide, extract with 5 ml ofdichloromethane, filter 

h  

lichloromethane layer through anhydrous sodium 
sulphate with 2 ml of dichloromethane and Waporate The 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betahistine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of betahistine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of buffer solution prepared by dissolving 
21.9 g of anhydrous disodium hydrogen orthophosphate and 
4.83 g of citric acid in 1000 ml of water, adjust the pH to 6.8 
with 1 M sodium hydroxide, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 256 nm 
(2.4.7). Calculate the content of C 8 1-1 12N2, 2HClin the medium 
from the absorbance obtained from a solution of known 
concentration of betahistine hydrochloride RS in the same 
medium. 

D. Not less than 80 per cent of the stated amount of C81-112N2, 
2HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 32 mg of Betahistine Dihydrochloride in 50 ml of 
mobile phase and dilute to 100.0 ml with mobile phase, 
centrifuge and use the supernatant liquid. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
500.0 ml with the mobile phase. 

Reference solution (h). A 0.00064 per cent w/v solution of 
hetahistine impurity C RS (N-methyl-2-(pyridin-2-yI)-N-P-
(pyridine-2- yl)ethyllethanamine trihvdrochloride) in the 
mobile phase. 

Reference solution (c). A 0.000032 per cent w/v solution of 
hetahistine impurity A RS(2-vinylpyridine) in acetonitrile. 

Reference solution (d). A solution containing 0.00064 per cent 
w/v each of hetahistine impurity C RS and hetahistine 
dihydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Zorbax X DB Eclipse), 

- Mobile phase: dissolve 0.4 g of hexy/amine in 600 ml of 
-a solution containing 0.46 per cent w/v solution of 
sodium dihvdrogen orthophosphate monohvdrate and 
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0.27 per cent w/v ofsodium lautyl sulphate, add 400 ml 
of acetonitrile, mix and adjust the pH to 3.5 using 
orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to N-methy1-2-(pytidin-2- 
y1)-N-[2-(pyridine-2- ypethyl]ethanamine trihydrochloride and 
betahistine dihydrochloride is not less than 3.0. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to betahistine impurity C 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent) and the area of any peak corresponding to betahistine 
impurity A is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (c) (0.2 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the sum 
of the areas of all the secondary peaks is not more than 10 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent). 

Uniformity of content. Complies with the tests stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay. 

Test solution. Disperse one tablet to a 25 ml volumetric flask 
with about 15 ml of mobile phase, mix with the aid of ultrasound 
and dilute to 25.0 ml with the mobile phase, filter. Dilute with 
mobile phase to achieve concentration of 0.032 per cent w/v 
of betashistine hydrochloride. 

Calculate the content of C8I-112N2,  2HC1 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powdered tablet containing 32 mg of Betahistine 
Dihydrochloride, disperse in 50 ml of mobile phase and dilute 
to 100.0 ml with mobile phase and filter. 

Reference solution. A 0.032 per cent w/v solution of 
betahistine hydrochloride RS in mobile phase. 

column temperature: 50°, 
mobile phase: dissolve 2.76 g of sodium dihydrogc 
phosphate monohydrate and 1.6 g of sodil 
dodecylsulphate in 600 ml of water add 0.4 g 
hexylamine and 400 ml of acetonitrile, adjust the pi 
to 3.5 with orthophosphoric acid, 
flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless th e 
tailing factor is not more than 2.0, the column efficiency in not 
less than 2000 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 81-1 12N2, 2HC1 in the tablet. 

Storage. Store protected from light. 

Betahistine Mesylate 

Betahistine Mesilate 

NI\J _CH 3  , 2CH 3 SO 3 H 

H 

C8H 12N2,2CH3S03H 	 Mol Wt. 328 . 4 

Betahistine Mesilate is 2-[(2-Methylamino)ethyl]pyridir 
bis(methanesulphonate). 

Betahistine Mesylate contains not less than 98.0 per cent an 
not more than 101.0 per cent of C 8H 12N2, 2CH3SO3H, calculate 
on anhydrous basis.  , 

Category. Antivertigo. 	
JI 

Dose. 6 to 12 mg thrice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotomet ry  
(2.4.6). Compare the spectrum with that obtained wit h 
betahistine mesylate RS or with the reference spectrum ( f 
betahistine mesylate. 

B. Determine by thin-layer chromatography (2.4.17), coatin g 

7, 

Test solution. Dissolve 10 mg of the substance under 

examination in ethanol (95 per cent) and dilute to 2.0 ml with 

ethanol 

Reference (9  es5o per 

riocne. A 0  n0. 
R  

0.5 per cent w/v solution of betahistine 

mesylate RS in ethanol (95 per cent). 

Apply to the plate 2 gl of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and heat at 110° for 

c 

10 minutes, allow to cool and examine under ultraviolet light at 

254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

C.To 0.1 g, add 5 ml of dilute hydrochloric acid and shake for 
about 5 minutes. Add 1 ml of barium chloride solution. The 
solution remains clear. To a further 0.1 g of anhydrous sodium 
carbonate, mix and ignite until a white residue is obtained. 
Allow to cool and dissolve the residue in 7 Inkf water. It 
gives reaction (A) of sulphates (2.3.1). 

Tests 

Appearance of solution. A 10 per cent w/v solution in carbon 
dioxide -free water (Solution A) is clear (2.4.1) and colourless 
(2.4.1). 
pH (2.4.24). 2.0 to 3.0, determined in solution A. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). A solution containing 0.0008 per cent 
w/v each of betahistine mesylate RS and 2- vinylpyridine 
(betahistine mesylate impurity A) in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: dissolve 2.0 g ofsodium dodecyl sulphate 
in a mixture of 15 volumes of 10 per cent v/v solution of 
sulphuric acid, 35 volumes of 1.7 per cent w/v solution 
of tetrabutylammonium hydrogen sulphate and 
650 volumes of water, adjusted to pH 3.3 with sodium 
hydroxide solution and 300 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 
injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to betahistMe 

mesylate impurity A and betahistine mesylate is not less 
than 3.5. 

Inject reference solutions (b), (c) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area any secondary peak corresponding to betahistine 
mesylate impurity A is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.2 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

2-Propanol (5.4). Not more than 0.5 per cent. 

Chlorides (2.3.12). Add 1 ml of water to 14 ml of solution A. 
The solution complies with the limit test of chlorides (35 ppm) 
using 2 ml of chloride standard solution (25 ppm). 

Sulphates (2.3.17). Dilute 6 ml of solution A in water to 15 ml 
with water. The solution complies with the limit test of 
sulphates (250 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g. 

Assay. Dissolve 0.14 g in 50 ml of a mixture of 1 volume of 
anhydrous acetic acid and 7 volumes of acetic anhydride 
and titrate with 0.1 M perchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01642 g of 
C1oH2oN206S2• 

Storage. Store protected from moisture. 

Betamethasone 

C2211291'05 	 Mol. Wt. 392.5 

Betarftethasoite. is 9a-fluoro-1113,17a,21-trihydroxy-
tb -methylpregna-1,4-diene-3,20-dione. 

n 

Chromatographic system 	 r 	 the plate with.silica gel GF254. 

a stainless steel column 25 cm x 4.6 tam -pock4 with 	phake',.-.  A mixture of 0.75 volume of ammonii 
octadecylsilane bonded to porous silica' (514 	 N,  • 15 Itunesof ethyl acetate and 30 volumes of methanol. 

13-62 
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Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 1(X) 0 

15 100 0 

40 0 100 
41 100 0 
46 100 0 

Betamethasone contains not less than 96.0 per cent and not 
more than 104.0 per cent of C,H 29F05, calculated on the dried 
basis. 

Category. Adrenocortical steroid. 

Dose. 0.5 to 5 mg daily, in divided doses. 

Description. A white to creamy-white powder; odourless. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
C and D may he omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
RS or with the reference spectrum of betamethasone. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a suitable silica gel containing a fluorescent 
indicator with an optimal intensity at 254 nm (such as Merck 
silica gel 60 F254). 

Mobile phase. A mixture of 85 volumes ofether,10 volumes of 
toluene and 5 volumes of 1-butanol saturated with water. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of a mixture of 90 volumes of chloroform 
and 10 volume of methanol. 

Reference solution (a). A 0.25 per cent w/v solution of 
betamethasone RS in a mixture of 90 volumes of chloroform 
and 10 volumes of methanol. 

Reference solution (h). A 0.125 per cent w/v solution of each 
of the substance under examination and betamethasone RS in 
the same solvent mixture. 

Reference solution (c). A 0.125 per cent w/v solution of each 
of the substance under examination and dexamethasone RS 
in the same solvent mixture. 

Apply to the plate 2 ill of each solution. After development, 
dry the plate in air and spray with ethanolic sulphuric acid 
(20 per cent). Heat at 120° for 10 minutes or until spots are 
produced, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in daylight, in fluorescence in ultraviolet light at 
365 nm, position and size to the principal spot in the 
chromatogram obtained with reference solution (a) and the 
chromatogram obtained with reference solution (b) shows only 
one spot. The test is not valid unless the chromatogram 
obtained with reference solution (c) shows two principal spots 
that arc close to one another but separated. 

C. Heat 0.5 ml ofchromic-sulphuric acid in a tesOube (5 cm x 
about 6 mm) in a naked flame until white fumes'..are evolved; 
the solution wets the sides of the tube readily and-I/1,1.1 e np  

greasiness. Add 2 or 3 mg of the substance under examination 
and again heat in a naked flame until white fumes appear; the 
solution does not wet the sides of the tube and does not pour 
easily from the tube. 

D. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube, add 10 ml ofphenylhydrazine solution, mi x,  
warm in a water-bath at 60° for 20 minutes and cool immediately; 
absorbance of the resulting solution at about 450 nm (2.4.7), 
not more than 0.25. 

Tests 

Specific optical rotation (2.4.22). +114.0° to +122.0°, determined 
in a 0.5 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
240 nm, 0.37 to 0.40. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25.0 mg of the substance under 
examination in a mixture of equal volumes of acetonitrile and 
methanol and dilute to 10.0 ml with the same solvent. 

Reference solution (a). Dissolve 2 mg of betamethasone RS 
and 2 mg of methylprednisolone RS in mobile phase A and 
dilute to 100.0 ml with the same mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilanc bonded to porous silica (5 pm), 
- column temperature: 45°, 
- mobile phase: A. a 25 per cent v/v of acetonitrile. 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 2.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

The retention times of methylprednisolone is about 11.5 
minutes and of betamethasone is about 12.5 minutes. 

Inje,et referente solution (a). The test is not valid unless the 
'resolliition 'between the peaks corresponding to 
methylprednisolone and betamethasone is not less than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 

in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and not more than one such peak has an area 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The sum of the areas of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. F 

Assay. Dissolve 0.1 g in ethanol (95 per cent) and dilute to 
100.0 ml with the same solvent. Dilute 2.0 ml of the solution to 
100.0 ml with ethanol (95 per cent). Measure the absorbance 
of the resulting solution at the maximum at about 238.5 nm 
(2.4.7). 

Calculate the content of C 22 H29F05  taking 395 as the specific 
absorbance at 238.5 nm. 

Storage. Store protected from light. 

Betamethasone Tablets 
Betamethasone Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
betamethasone, Ci2F119F05. 

Usual strengths. 0.5 mg; 1.0 mg. 

Identification 

Powder a few tablets and extract with chloroform. Evaporate 
the extract to dryness. The residue complies with the following 
tests. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
RS or with the reference spectrum of betamethasone. 

B.Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube, add 10 ml ofphenvlhydrazine solution, mix, 
warm in a water-bath at 60° for 20 minutes and cool immediately; 
absorbance of the resulting solution at about 450 nm (2.4.7), 
not more than 0.25. 

C.Determine by thin-layer chromatography (2.4,1.7), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of formamide. 

Mobile phase. Chloroform. 

Test solution. Dissolve 25 mg of the residue in 10 ml of the 
solvent mixture. 

Reference solution (a). Dissolve 25 mg of betamethasone RS 
in 10 ml of the solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Reference solution (c). Mix equal volumes of the test solution 
and a 0.25 per cent w/v solution of dexamethasone RS in the 
solvent mixture. 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2 ill of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
allow the solvent to evaporate, heat at 120° for 15 minutes 
and spray the hot plate with ethanolic sulphuric acid 
(20 per cent v/v). Heat at 120° for a further 10 minutes, allow 
to cool and examine in daylight and under ultraviolet light at 
365 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single, compact spot. The chromatogram obtained with 
reference solution (c) shows two closely running spots. 

Tests 

Related substances. Transfer a quantity of the powdered 
tablets containing about 2 mg of Betamethasone to a glass-
stoppered 50-m1 centrifuge tube. Pipette 20 ml of ethanol 
(95 per cent) into the tube, shake for 2 minutes and allow 
to stand for 20 minutes with occasional shaking. Centrifuge 
the mixture for 5 minutes. Pipette 10 ml of the clear 
supernatant liquid into a glass-stoppered tube and 
evaporate the ethanol on a water-bath with the aid of a 
current of air to about 0.5 ml, then evaporate without heat 
to dryness. Pipette 1 ml of a mixture of 9 volumes of 
chloroform and 1 volume of methanol, insert the stopper 
and mix. Centrifuge, if necessary, to remove any insoluble 
material. Use this solution as the test solution. 

Determine by thin-layer chromatography (2.4.17), coating the 
platitha,suitable silica gel containing a fluorescent indicator 
with ari,optinial intensity at 254 nm (such as Merck silica gel 
6011254). 
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Mobile phase. A mixture of 77 volumes of dichloromethane, 
15 volumes of ether, 8 volumes of methanol and 1.2 volumes 
of water. 

Reference solution (a). A 0.002 per cent w/v solution of 
betamethasone RS in a mixture of 90 volumes of chloroform 
and 10 volumes of methanol. 

Reference solution (b). A 0.001 per cent w/v solution of 
betamethasone RS in the same solvent mixture. 

Reference solution (c). A 0.1 per cent w/v solution of each of 
betamethasone RS and dexamethasone RS in the same solvent 
mixture. 

Apply to the plate 5 n1 of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than one 
such spot is more intense than the spot in the chromatogram 
obtained with reference solution (b). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows two clearly separated principal spots. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water and 1 ml of 0.05 per cent w/v solution 
of testosterone RS (internal standard) in methanol, 
Speed and time. 50 rpm and 45 minutes. 

Use one tablet in the vessel for each test. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. Dilute a mixture of 1.0 ml each of a 0.05 per 
cent w/v solution of betamethasone RS in methanol and 1 ml 
of a 0.05 per cent w/v solution of testosterone RS in methanol 
to 900 ml with water. Make suitable changes in concentration 
of betamethasone RS as per test concentration. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture of 60 volumes of methanol and 

40 volumes of water, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 100 pl. 

D. Not less than 75 per cent of the stated amount of C 22 H 29F05 . 

Uniformity of content. Complies with the test _stated under 
Tablets. Determine by liquid chromatography (2.4.14). _ 

NOTE - Protect the solutions from light. . 

Test solution. Finely crush one tablet, add 20.0 ml of a 0.002 
per cent w/v solution of hydrocortisone (internal standard) i n  
methanol (50 per cent), shake for 10 minutes and filter through 
a glass-fibre filter paper. 

Reference solution. A solution containing 0.0025 per cent N 

of betamethasone RS and 0.002 per cent w/v 
hydrocortisone. 

Chromatographic system 
- a stainless steel column 20 cm x 5 mm, packed N\ 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 53 volumes of water and 

volumes of methanol, 
- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 238 nm, 
- injection volume: 20 pl. 

Calculate the content of C 22H29F05  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Protect the solutions from light. 

Test solution. Weigh and powder 20 tablets. Weigh a quant ity 
of the powder containing 2.5 mg of Betamethasone, add 
20.0 ml of methanol (50 per cent), shake for 10 minutes and 
filter through a glass-fibre paper. 

Reference solution (a). A solution containing 0.0125 per 
cent w/v of betamethasone RS and 0.01 per cent w/v of 
hydrocortisone (internal standard) in methanol (50 per cent). 

Reference solution (b). Prepare in the same manner as the test 
solution but use 20.0 ml of a 0.01 per cent w/v solution of 

hydrocortisone in methanol (50 per cent) in place of 20.0 nil 

of methanol (50 per cent). 

Use chromatographic system as described under Uniformity 
of content. 

Calculate the content of C 22H29F05  in the tablets. 

Storage. Store protected from light. 

Betamethasone Dipropionate  

Betamethasone Dipropionate is 9a-fluoro- 11 p,17a,21- 

trihydroxy-1613-methylpregna-1,4-diene-3,20-dione 17a,21- 

tohnasateo.ne Di 

not more than 103.0 per cent of C 28H37F07, calculated 

dpiopsroe.  

cent and 
on the d 

Category' 

 A white or almost white, crystalline powder. 

Betamethasone  basis.propionate contains not less than 97.0 per 

y . Topical Steroid. 

Topically, 0.05 per cent once or twice daily 

Description. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
dipropionate RS or with the reference spectrum of 
betamethasone dipropionate. 

B.Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel GF254. 

Solvent mixture. 10 volumes of methanol and 90 volumes of 
dichloromethane.9ha 

phase. 

Ad 

d 1.2 volumes of water and 8 volumes of 
methanolin a mixture of 15 volumes of ether and 77 volumes 
of dichloromethane. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
betamethasone dipropionate RS in the solvent mixture. 

Reference solution (b). A 0.1 per cent w/v solution of 
betamethasone acetate RS in the solvent mixture. Dilute 
5.0 ml of this solution to 10 ml with reference solution (a). 

Apply to the plate 5 n1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with reference solution 
(a). Spray with ethanolic sulphuric acid. Heat at 120° for 
10 minutes or until the spots appear, allow to cool. Examine in 
daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). Reference solution (b) 
gives two clearly separated spots. 

Tests 

SkT

Specific

d c 

optical rotation (2.4.22). +63 ° to +70°, determined on 
a 1.0 per cent w/v solution of dioxan. 

(2.4.14). 
substances. Determine by liquid chromatography 

solution. Dissolve 62.5 mg of the stib4ance tinder 
examination in 25.0 ml of the mobile phase. e--:-; 

Reference solution (a). Dissolve 2.5 mg of betamethasone 
dipropionate RS and 2.5 mg of anhydrous beclomethasone 
dipropionate RS in 50.0 ml of the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 40 volumes of water and 60 

volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to betamethasone 
dipropionate and beclomethasone dipropionate is not less 
than 2.5. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 0.75 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent) and not more than one 
such peak has an area more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). The sum of all the secondary peaks 
is not more than 1.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.5 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent). 
Dilute 2.0 ml of this solution to 50.0 ml with ethanol (95 per 
cent) and measure the absorbance of the resulting solution at 
the maximum at about 240 nm (2.4.7). Calculate the content of 
C28 1-1 37F07 taking 305 as the specific absorbance at 240 nm. 

Storage. Store protected from light. 

Betamethasone Cream 
Betamethasone Dipropionate Cream 

Betamethasone Cream contains an amount of betamethasone 
dipropionate, C 28H 37F07  equivalent to not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C 22H 29F05  in a suitable cream base. 

Usual strength. 0.05 per cent w/w. 

w/v 
of 

ith 
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Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 70 volumes of chloroform and 10 
volumes of acetone. 

Test solution. Transfer about 1.5 g of Cream to a glass-
stoppered, 50-m1 centrifuge tube. Add 15 ml of a methanolic 
hydrochloric acid solution prepared by mixing 1 volume of 
dilute hydrochloric acid(' in 120) with 4 volumes of methanol. 
Shake to obtain a homogeneous mixture. Add 30 ml of hexane, 
mix for 10 minutes, and centrifuge. Using a suitable syringe, 
transfer the lower aqueous phase to a second centrifuge tube, 
add about 20 ml of water and mix. Extract this aqueous mixture 
with chloroform by shaking, centrifuging, and removing the 
lower, chloroform phase with a syringe. Evaporate the 
chloroform on a steam bath with the aid of a stream of nitrogen 
to dryness, cool, and dissolve the residue in chloroform to 
obtain a solution containing about 150 tg of betamethasone 
dipropionate per ml. 

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate RS in chloroform. 

Apply to the plate 40 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution. 

Tests 
Other tests. Comply with the tests stated under Cream. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 

methanol. 

Internal standard solution. A 0.045 per cent w/v solution of 
beclomethasone dipropionate RS in the solvent mixture. 

Test solution. Weigh and transfer the cream containing 2.0 
mg of of Betamethasone Dipropionate into a capped 50.0 ml 
centrifuge tube, add 10.0 ml of solvent mixture followed by 
5.0 ml of internal standard solution and mix. Heat in a water 
bath maintained at 60°, shaking intermittently, until the cream 
melts. Remove from the bath, and shake vigorously until the 
specimen has solidified. Repeat the heating and shaking. 
Freeze in an ice-methanol bath for about 15 minutes, and 
centrifuge to obtain a clear supernatant liquid. 

Reference solution. Add 5.0 ml of internal standard solution 
to 10.0 ml of a 0.02 percent w/v solution of betamethasone 
dipropionate RS in solvent mixture and mix. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed- With 

octadecylsilane bonded to porous silic&(5 grn),' 

- mobile phase: a mixture of 50 volumes of acetoni 
and 50 volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 25 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of betamethasone, C, 2 H79F05  in the 
cream by using the peak area ratio of the betamethasone 
dipropionate peak and the internal standard peak obtained 
from the reference solution and the test solution. 

Storage. Preserve in collapsible tubes or tight containers and 
at a temperature of 30°, excursions permitted between 15° and 
30°. Protect from freezing. 

Betamethasone Lotion 
Betamethasone Dipropionate Lotion 

Betamethasone Lotion contains an amount of betamethasone 
dipropionate, C281-1 17F07 equivalent to not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C-41, 9F05  in a suitable lotion base. 

Usual strength. 0.05 per cent w/w. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 70 volumes of chloroform and 10 

volumes of acetone. 

Test solution. Shake a quantity of Lotion containing about 
0.6 mg of Betamethasone Dipropionate with 10 ml of 
0. 1 M hydrochloric acid and 4 ml of chloroform for 10 minutes. 
Centrifuge at 2000 rpm for about 5 minutes. Transfer the 
chloroform layer to a suitable vial. 

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate RS in chloroform. 

Apply to the plate 40 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution. 

Te 
Amity. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 

Internal an  lo  standard solution. A 0.09 per cent w/v solution of 
beclomethasone dipropionate RS in chloroform. 

Test solution. Disperse a quantity of Lotion containing about 
1 .2 mg of Betamethasone Dipropionate with 10.0 ml of 
a  / m hydrochloric acid in a capped 50-m1 centrifuge tube. 
Add 2.0 ml of internal standard solution and 2.0 ml of 
chloroform. Cap and shake vigorously for about 2 minutes, or 
disperse on a vortex mixer for about 1 minute. Centrifuge at 
2500 rpm for about 3 minutes. Transfer the chloroform phase 
to a suitable vial. Evaporate the chloroform under a stream of 
nitrogen at a slightly elevated temperature to dryness. Cool 
the vial to room temperature, add 4.0 ml of methanol, and swirl 
todissolve     o  the l  residue.uti on.   

Reference 

 

A 0.06 per cept-  w/v solution of 
betamethasone dipropionate RS in chloroform. Transfer 
5.0 ml of this solution to a suitable vial, and add 5.0 ml of 
internal standard solution to obtain a solution having known 
concentrations of about 0.3 mg of Betamethasone Dipropionate 
and about 0.45 mg of Beclomethasone Dipropionate per ml. 
To 10.0 ml of 0.1 M hydrochloric acid in a capped 5-ml 
centrifuge tube add 4.0 ml of the prepared solution. Cap and 
shake vigorously for about 2 minutes, or disperse on a vortex 
mixer for about 1 minute. Centrifuge at 2500 rpm for about 
3 minutes. Transfer the chloroform phase to a suitable vial. 
Evaporate the chloroform under a stream of nitrogen at a 
slightly elevated temperature to dryness. Cool the vial to room 
temperature, add 4.0 ml of methanol, and swirl to dissolve the 
residue. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water; 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 25 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of betamethasone, C 2 ,1-1 24F05  in the 
Lotion. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 
Labelling. The label states (1) the concentrations of 
B

etamethasone in the preparation; (2) that the preparation is 
intended for external use only; (3) that the contents should be 
shaken before use; the conditions under which the preparation 
should be stored. 

Betamethasone Ointment 

Betamethasone Dipropionate Ointment 

Betamethasone Ointment contains an amount of 
betamethasone dipropionate, C281 -137F07  equivalent to not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of betamethasone, C22H 29F05, in a suitable 
ointment base. 

Usual strength. 0.05 per cent w/w. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 70 volumes of chloroform and 10 
volumes of acetone. 

Test solution. Shake about 1.5 g of Ointment with 15 ml of 
methanolic hydrochloric acid solution prepared by mixing 1 
volume of dilute hydrochloric acid (l in 120) with 4 volumes 
of methanol. Add 30 ml of hexane, mix for 10 minutes, and 
centrifuge. Using a suitable syringe, transfer the lower aqueous 
phase to a second centrifuge tube, add about 20 ml of water, 
and mix. Extract this aqueous mixture with chloroform by 
shaking, centrifuge and removing the lower, chloroform phase 
with a syringe. Evaporate the chloroform on a steam bath with 
the aid of a stream of nitrogen to dryness, cool, and dissolve 
the residue in chloroform to obtain a solution containing about 
150 gg of betamethasone dipropionate per ml. 

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate RS in chloroform. 

Apply to the plate 40 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Ointment. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 
methanol. 

Internal standard solution. A 0.09 per cent w/v solution of 
heclomethasone dipropionate RS in chloroform. 

"Pest solution. Disperse a quantity of Ointment containing 
about 2 mg of Betamethasone Dipropionate with 5.0 ml of 
internal standard solution and 10.0 ml of the solvent mixture. 
Heat in a water-bath at 70°, shaking intermittently until the 
ointment rnelts: . Remove from the bath, and shake vigorously 
until the ointment has solidified. Repeat the heating and 
shaking operation. Freeze in an ice-methanol bath for about 

301 
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15 minutes, and centrifuge at 2500 rpm for about 5 minutes. 
Transfer a portion of the supernatant to a suitable vial. 

Reference solution. A 0.06 per cent w/v solution of 
betamethasone dipropionate RS in chloroform. Transfer 
5.0 ml of this solution to a suitable vial, and add 5.0 ml of 
internal standard solution to obtain a solution having known 
concentrations of about 0.3 mg of Betamethasone Dipropionate 
and about 0.45 mg of Beclomethasone Dipropionate per ml. 
To 10.0 ml of 0.1 M hydrochloric acid in a capped 5-ml 
centrifuge tube add 4.0 ml of the prepared solution. Cap, and 
shake vigorously for about 2 minutes, or disperse on a vortex 
mixer for about 1 minute. Centrifuge at 2500 rpm for about 
3 minutes. Transfer the chloroform phase to a suitable vial. 
Evaporate the chloroform under a stream of nitrogen at a 
slightly elevated temperature to dryness. Cool the vial to room 
temperature, add 4.0 ml of methanol, and swirl to dissolve the 
residue. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 25 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H29FO5  in the Ointment. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Betamethasone Sodium Phosphate 

0 

C22H28FNa2O8P 
	

Mol. Wt. 516.4 

Betamethasone Sodium Phosphate is 9a-fluoro,4113,17a;21-. 
trihydroxy-1613-methylpregna-1,4-diene-3,20:diope disocliton 
phosphate. 

Betamethasone Sodium Phosphate contains not less than 96.0 
per cent and not more than 103.0 per cent of C22H28FNa 2 0,P, 
calculated on the anhydrous basis. 

Category. Adrenocortical steroid. 

Dose. The equivalent of 0.5 to 5 mg of betamethasone daily, in 
divided doses. In the treatment of acute adrenal insufficiency, 
by intravenous or intramuscular injection, the equivalent of 
10 to 80 mg of betamethasone daily, in divided doses. 

(6.5 mg of Betamethasone Sodium Phosphate is approximately 
equivalent to 5 mg of betamethasone). 

Description. A white or almost white powder; odourless; very 
hygroscopic. 

Identification 

A. To 2 ml of a 0.013 per cent w/v solution in ethanol (95 per 
cent) in a stoppered tube add 10 ml of phenylhydrazine-
sulphuric acid solution, mix, warm in a water-bath at 60° for 
20 minutes and cool immediately. Absorbance of the resulting 
solution at the maximum at about 450 nm, not more than 0.13 
(2.4.7). 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A freshly prepared mixture of 30 volumes of 
isopropyl alcohol, 10 volumes of acetic acid and 10 volumes 
of water. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml of water. 

Reference solution (a). A 0.25 per cent w/v solution of 
betamethasone sodium phosphate RS in water. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Reference solution (c). A mixture of equal volumes of the test 
solution and a 0.25 per cent w/v solution of prednisolone 
sodium phosphate RS. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable, spray with ethanolic sulphuric acid (20 per cent), 
heat at 120° for 10 minutes, allow to cool, and examine in 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot and 
the chromatogram obtained with reference solution (c) shows 
two closely running spots. 

C.-Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm x 
6, mm) in a ricked flame until white fumes are evolved; the 
solution wets the sides of the tube readily and there is no 

greasiness. Add 2 or 3 mg of the substance under examination 
and again heat in a naked flame until white fumes appear; the 
solution does not wet the sides of the tube and does not pour 
easily from the tube. 

D.Dissolve 2 mg in 2 ml of sulphuric acid and allow to stand 
for 5 minutes; no red colour or yellowish-green fluorescence 
is produced (distinction from prednisolone sodium phosphate 
and hydrocortisone sodium phosphate). 

E.Heat gently 40 mg with 2 ml of sulphuric acid until white 
fumes are evolved, add nitric acid dropwise until oxidation is 
complete and cool. Add 2 ml of water, heat until white fumes 
are again evolved, cool, add 10 ml of water and neutralise to 
litmus paper with dilute ammonia solution. The solution gives 
the reactions of sodium salts and of phosphates (2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1). 

pH (2.4.24). 7.5 to 9.0, determined in a 0.5 per cent w/v solution. 

Specific optical rotation (2.4.22). +98.0° to +104.0°, determined 
in a 1.0 per cent w/v solution. 

Light absorption (2.4.7). Ratio of the absorbance of the solution 
prepared as directed under Assay at the maximum at about 
241 nm to that at about 263 nm, 1.70 to 1.90. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 62.5 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a).A solution containing 0.004 per cent 
w/v each of betamethasone sodium phosphate RS and 
dexamethasone sodium phosphate RS in the mobile phase. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: dissolve 1.36 g of potassium dihydrogen 

phosphate and 0.6 g of hexylamine in 185 ml of water 
and add 65 ml of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The retention time of betamethasone sodium phosphate peak 
is about 14 minutes and of dexamethasone sodium phosphate 
peak is about 15.5 minutes. 

Inject reference solution (a). The test is not valid.unless the 
resolution between the peaks due to betamethasone sodium 

phosphate and dexamethasone sodium phosphate is not less 
than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.0 per cent) and not more than one such peak has an area 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Inorganic phosphate. Not more than 0.5 per cent, calculated 
as PO4, determined by the following method. Weigh 25 mg, 
dissolve in 10 ml of water, add 4 ml of dilute sulphuric acid, 
1 ml of ammonium molybdate solution and 2 ml of 
methylaminophenol with sulphite solution and allow to stand 
for 15 minutes. Add sufficient water to produce 
25.0 ml, allow to stand for further 15 minutes and measure the 
absorbance of the resulting solution at the maximum at about 
730 nm (2.4.7). Calculate the content of phosphate from a 
calibration curve prepared by treating suitable aliquots of a 
0.00143 per cent w/v solution of potassium dihydrogen 
phosphate in a similar manner. 

Free betamethasone and other derivatives. Determine by thin-
layer chromatography (2.4.17), coating the plate with silica 
gel GF254. 

Mobile phase. Methanol. 

Test solution. Dissolve 1.0 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 1.0 per cent w/v solution of 
betamethasone sodium phosphate RS in methanol. 

Reference solution (b). A 0.02 per cent w/v solution of 
betamethasone RS in methanol. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air for 5 minutes and examine in ultraviolet 
light at 254 nm. Any spot in the chromatogram obtained with 
the test solution other than that corresponding to 
betamethasone sodium phosphate RS is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b). 

Water (2.3.43). Not more than 8.0 per cent, determined on 
0.5 g. 

Assay. Weigh 0.2 g and dissolve in sufficient water to produce 
200.0 ml. Dilute 5.0 ml to 250.0 ml with water and measure the 
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absorbance of the resulting solution at the maximum at about 
241 nm (2.4.7). Calculate the content ofC 22 H28FNa208P, taking 
297 as the specific absorbance at 241 nm. 

Storage. Store protected from light and moisture. 

Betamethasone Eye Drops 
Betamethasone Eye Drops arc a sterile solution of 
Betamethasone Sodium Phosphate in Purified Water. 

Betamethasone Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
betamethasone sodium phosphate, C22H28FNa208R 

Usual strength. 0.1 per cent w/v. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of butanol, 20 volumes 
of acetic anhydride and 20 volumes of water. 

Test solution. Dilute the eye drops suitably with water to get 
a solution containing 0.1 per cent w/v of Betamethasone 
Sodium Phosphate. 

Reference solution (a). A 0.1 per cent w/v solution of 
betamethasone sodium phosphate RS in water. 

Reference solution (h). A mixture of equal volumes of the test 
solution and reference solution (a). 

Reference solution (c). A mixture of equal volumes of reference 
solution (a) and 0.1 per cent w/v of prednisolone sodium 
phosphate RS in water. 

Apply to the plate 10 lsl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air, heat at 110° for 10 
minutes and examine under ultraviolet light at 254 nm. The 
chromatograms obtained with the test solution, reference 
solution (a) and reference solution (b) show single principal 
spots with similar R f  values. The chromatogram obtained with 
reference solution (c) shows two principal spots with almost 
identical Rf values. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

C.To a volume containing 0.2 mg of Betamethasone Sodium 
Phosphate, add slowly I ml of sulphuric acid and allow to 
stand for 2 minutes. A brownish yellow colour but no red 
colour or yellowish green fluorescence is produced. 

Tests 

pH (2.4.24).7.0 to g.5.  

Related substances. Determine by liquid chromatograph y 
 (2.4.14). 

Test solution. Dilute the eye drops if necessary to obtain a 
solution containing 0.1 per cent w/v of Betamethasone Sodium 
Phosphate. 

Reference solution (a). Dilute 1 volume of the test solution to 
50 volumes with water. 

Reference solution (b). A solution containing 0.006 per cent 
w/v each of betamethasone sodium phosphate RS and 
betamethasone RS. 

Chromatographic system 
a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS 1), 
column temperature: 60', 
mobile phase: a mixture of 60 volumes of citrp. 
phosphate buffer pH 5.0 and 40 volumes of methanol,) 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 241 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to betamethasone sodiuni • 
phosphate and betamethasone is at least 3.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak corresponding to betamethasone is not more than 
1.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a). The area of any other 
secondary peak is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a). The sum of the areas of all the secondary peaks is 
not greater than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a). Ignore 
any peak the area of which is less than 0.05 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Mix a quantity of the eye drops containing 
5 mg of Betamethasone Sodium Phosphate with 10 ml of 
methanol and dilute to 25.0 ml with water. 

Test solution (b). Mix a quantity of the eye drops containing 
5 mg of Betamethasone Sodium Phosphate with 10 ml of a 0.06 
per cent w/v solution of hydrocortisone (internal standard) in 
niethcmol and dilute to 25.0 ml with water. 

Reference solution. Mix 5.0 ml of a 0.1 per cent w/v solution of 
betamethasone sodium phosphate RS in water (solution A) 

and 10 ml of the internal standard solution and dilute to 
25.0 ml with water. 

Chromatographic system 
c: - a stainless steel column 20 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS 1), 

- mobile phase: a mixture of 55 volumes of citro-
phosphate buffer pH 5.0 and 45 volumes of methanol, 

- flow rate: 2 ml per minute. 
- spectrophotometer set at 241 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject test solutions (a), (13) and the .frference solution. 

Calculate the content of C22H28FNa 208 13  in the eye drops. 

Storage. Store protected from light. 

Betamethasone Injection 

Betamethasone Sodium Phosphate Injection 

Betamethasone Injection is a sterile solution of Betamethasone 
Sodium Phosphate in Water for Injections. 

Betamethasone Injection contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
betamethasone, C22H29F05 . 

Usual strength. The equivalent of 4 mg of betamethasone per 
ml. (5.2 mg of Betamethasone Sodium Phosphate is 
approximately equivalent to 4 mg of betamethasone). 

Description. A clear, colourless solution. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A freshly prepared mixture of 30 volumes of 
1-butano1,10 volumes of acetic anhydride and 10 volumes of 
water. 

Test solution. Dilute the injection, if necessary, with water so 
that it contains the equivalent of 2 mg of betamethasone per 
ml. 

Reference solution (a). A 0.25 per cent w/v solution of 
betamethasone sodium phosphate RS in water 

Reference solution (b). A mixture of equal volumes of the test . 
 solution and reference solution (a). 

Reference solution (c). A mixture of equal volumes of the test 
solution and a 0.25 per cent w/v solution of prednisolone 
sodium phosphate RS in water. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable, spray with ethanolic sulphuric acid (20 per cent), 
heat at 120° for 10 minutes, allow to cool, and examine in 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot and 
the chromatogram obtained with reference solution (c) shows 
two closely running spots. Secondary spots due to excipients 
may also be seen in the chromatograms obtained with the test 
solution and reference solutions (b) and (c). 

B. To a volume containing 4 mg of betamethasone, add 1 ml of 
water and sufficient ethanol to produce 40 ml. To 2 ml of this 
solution in a stoppered tube add 10 ml of phenylhydrazine 
solution, mix, warm in a water-bath at 60° for 20 minutes and 
cool immediately; absorbance of the resulting solution at the 
maximum at about 450 nm, not more than 0.1 (2.4.7). 

Tests 

pH (2.4.24). 7.5 to 9.0. 

Bacterial endotoxins (2.2.3). Not more than 29.2 Endotoxin 
Units per mg of betamethasone. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a volume containing 20 mg of betamethasone 
and add sufficient water to produce 50.0 ml. To 5.0 ml add 
20 ml of water and 2 ml of 0. I M hydrochloric acid and shake 
with two quantities, each of 25 ml, of ether. Wash the ether 
solutions separately with 2, 1 and I ml of water, add the 
washings to the acid solution and discard the ether solutions. 
To the combined acid solution and the washings add 2 ml of 
0.1 M sodium hydroxide and sufficient water to produce 
200.0 ml. Measure the absorbance of the resulting solution at 
the maximum at about 241 nm (2.4.7), using as the blank a 
solution prepared in a similar manner but omitting the substance 
under examination. Calculate the content of C 22 H 29 F05  taking 
391 as the specific absorbance at 241 nm. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of 
-.the equivaten.  t amount of betamethasone in a suitable dose-
volunie: 
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Betamethasone Sodium Phosphate 
Tablets 
Betamethasone Sodium Phosphate Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 

stated amount of betamethasone, C 22H 29F05 . 

Usual strength. The equivalent of 0.5 mg of betamethasone 
(0.65 mg of Betamethasone Sodium Phosphate is approximately 
equivalent to 0.5 mg of betamethasone). 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. A freshly prepared mixture of 30 volumes of 

1-butanol,10 volumes of acetic anhydride and 10 volumes of 

water. 

Test solution. Dissolve a quantity of the powdered tablets 
containing 2 mg of betamethasone in 25 ml of water, add 2.5 g 

of sodium chloride and 1 ml of hydrochloric acid, extract 

with 25 ml of chloroform and discard the chloroform layer. 
Extract with 2.5 ml of tributyl phosphate and discard the 

aqueous layer. 

Reference solution (a). Prepare in the same manner as the test 
solution but using 2.5 mg of betamethasone sodium phosphate 

RS instead of the substance under examination. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Reference solution (c). A mixture of equal volumes of the test 
solution and a solution prepared in the same manner as the 
test solution but using 2.5 mg of prednisolone sodium 

phosphate RS instead of the substance under examination. 

Apply to the plate 2 lsl of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable, spray with ethanolic sulphuric acid (20 per cent), 
heat at 120° for 10 minutes, allow to cool, and examine in 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot and 
the chromatogram obtained with reference solution (c) shows 
two closely running spots. Secondary spots due to excipients 
may also be seen in the chromatograms obtained with the test 
solution and reference solutions (b) and (c). 

B. Mix a quantity of the powdered tablets containing 0.4 mg of 
betamethasone with 1 ml of sulphuric acid and allow to stand 
for 5 minutes; a pale yellow colour is produced. 

Reference solution. A 0.0065 per cent w/v solution of 
betamethasone sodium phosphate RS in water. Dilute 5.0 ml 
of this solution to 10.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS), 

- column temperature: 60°, 
- mobile phase: a mixture of 55 volumes of (Aro-

phosphate buffer pH 5.0 and 45 volumes of methanol, 
flow rate: 2 ml per minute, 
spectrophotometer set at 241 nm, 

- injection volume: 20 gl. 

Calculate the content of C 22H 29F05  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powdered tablets containing 2.5 mg of Betamethasone 
with 25 ml of water for 20 minutes, dilute to 50.0 ml with 

methanol, mix and filter. 

Reference solution. Dilute 5.0 ml of a 0.014 per cent w/v solution 

of betamethasone sodium phosphate RS in water to 10.0 ml 

with methanol. 

Use chromatographic system as described in the Unif( )i - iii.t) 

of content. 

Calculate the content of C 22H29F05  in the tablets. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 

equivalent amount of betamethasone. 

Betamethasone Valerate 

Mol. Wt. 476.6  

Betamethasone Valerate is a 9a-fluoro-1113,17a,21-trihydroxy-

16 13-methylpregna-1,4-diene-3,20-dione-17-valerate. 

Betamethasone Valerate contains not less than 96.0 per cent 

and not more than 102.0 per cent of C. 2 -H ,F06, calculated on 
the dried basis. 

Category. Adrenocortical steroid. 

Dose. Topically, 0.1 per cent to affected skin thrice daily. 

Description. A white to creamy-white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
valerate RS or with the reference spectrum of betamethasone 
valerate. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of chloroform and 
10 volumes of methanol. 

Mobile phase. A mixture of 95 volumes of 1,2-dichloroethane, 
5 volumes of methanol and 0.2 volume of water. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of betamethasone 
valerate RS in 10 ml of the solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Apply to the plate 5 Al of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 

obtained with 

to that in the chromatogram obtained with 
Creofme rpeanccte sspootluti on (a). The principal spot in the chromatogram 

in  

rith reference solution (b) appears as a single, 

chromatogram obtained with the test solution corresponds to 
that of the peak due to betamethasone valerate RS in the 
chromatogram  

C. In the Assay, the retention time of the principal peak in the 

am obtained with the reference solution. 

D. Heat 50  1  mg with 2 ml of 0.5 M ethanolic potassium 
hydroxide i in a water-bath for 5 minutes. Coot, add 2 ml Of 

yid (50 per cent v/v) and boil gently for 1 minute; 
f ethyl valerate is perceptible.  

Tests 

Specific optical rotation (2.4.22). +75.0° to +82.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Absorbance of a 0.002 per cent w/v 
solution in ethanol at the maximum at about 240 nm, 0.63 to 
0.67. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh 4 mg of the substance under examination 
add 10 ml of the mobile phase and shake well to dissolve. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture of 55 volumes of acetonitrile, 

45 volumes of water and 0.1 volume of glacial acetic 
acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 10 gl. 

Inject the test solution. The resolution between betamethasone 
valerate and any impurity is not less than 1.5 and the column 
efficiency is not less than 9000 theoretical plates. 

Inject the test solution. Calculate the content of each impurity 
as a percentage of the sum of all the peak responses (1.0 per 
cent). Not more than 2.0 per cent of total impurities is found. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 60 mg of the substance under examination, 
dissolve in a 0.1 percent v/v solution ofglacial acetic acid in 
methanol and dilute to 100.0 ml with the same solvent. To 
5.0 ml of this solution add 10.0 ml of reference solution (b) 
and mix. 

Reference solution (a). Weigh a suitable quantity of 
betamethasone valerate RS and dissolve in a 0.1 per cent v/v 
solution ofglacial acetic acid in methanol to obtain a solution 
containing a known concentration of about 0.6 mg per ml. To 
5.0 ml of this solution add 10.0 ml of reference solution (b) and 
mix. 

Reference solution (b). A 0.04 per cent w/v solution of 
heclomethasone dipropionate RS in a 0.1 per cent v/v solution 
of glacial acetic acid in methanol. 

Chromatographic system 
-- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
-mobile:phase: a mixture of 30 volumes of acetonitrile 
and 20 volumes of water, 

Uniformity of content. Complies with the test stated under 
Tablets. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve one tablet as completely as possible 
in 5 ml of water, add 5 ml of methanol and filter. Dilute with 
methanol(50 per cent v/v) to produce a solution containin g 

 0.0032 per cent w/v of Betamethasone Sodium Phosphate. 

Tests 

Disintegration (2.5.1). Not more than 5 minutes. 
, - 
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- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 

The relative retention times are about 1.7 for beclomethasone 
dipropionate and 1.0 for betamethasone valerate 

Inject reference solution (a). The resolution between 
betamethasone valerate and beclomethasone dipropionate is 
not less than 4.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C27H37F06. 

Storage. Store protected from light. 

Betamethasone Valerate Cream 
Betamethasone Valerate Cream contains Betamethasone 
Valerate in a suitable basis. 

Betamethasone Valerate Cream contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C,H 29F05 . 

Ususal strengths. 0.1 per cent; 0.12 per cent. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mohile phase. A mixture of 5 volumes of ethanol I 0 volumes 
of acetone and 100 volumes of chloroform. 

Test solution. Disperse a quantity of the cream containing 
0.5 mg of Betamethasone in 20 ml of methanol (80 per cent) 
by heating on a water-bath until the methanol begins to boil. 
Shake vigorously, cool in ice for 30 minutes and centrifuge. 
Mix 10 ml of the supernatant liquid with 3 ml of water and 5 ml 
of chlorofbrm, shake vigorously, allow the layers to separate 
and evaporate the chloroform layer to dryness in a current of 
nitrogen with gentle heating. Dissolve the residue in 1 ml of 
chloroform. 

Reference solution (a). A 0.03 per cent w/v solution of 
betamethasone valerate RS in chloroform. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 10 tl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air until the solvent has 
evaporated, heat at 105° for 5 minutes and spray while hot 
with alkaline tetrazolium blue solution. The prinCipal spa ih 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with reference solution 

(a). The spot in the chromatogram obtained with refer 
solution (b) appears as a single compact spot. 

B. In the Assay, the principal peak in the chromato 
obtained with test solution (b) corresponds to that in 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Shake a quantity of the cream containing 
2 mg of betamethasone with 100 ml of hot hexane for 2 minutes, 
cool, extract the mixture with 20 ml of ethanol (7 5 per cent) 
and filter the lower, ethanolic layer through absorbent cotton 
previously washed with ethanol (7 5 per cent). Repeat the 
extraction of the hexane mixture with two 10-m1 quantities of 
ethanol (7 5 per cent), filtering each extract in turn through 
the absorbent cotton. Combine the filtrates, add 5 ml of a 
0.072 per cent w/v solution of beclometasone dipropionate 
RS (internal standard) and dilute to 50.0 ml with ethanol 
(75 per cent). 

Test solution (b). Shake a quantity of the cream containing 
2 mg of betamethasone with 100 ml of hot hexane for 2 minutes, 
cool, extract the mixture with 20 ml of ethanol (95 per cent) 
and filter the lower, ethanolic layer through absorbent cotton 
previously washed with ethanol (7 5 per cent). Repeat the 
extraction of the hexane mixture with two 10-ml quantities of 
ethanol (75 per cent), filtering each extract in turn through 
the absorbent cotton and dilute the combined filtrates to 
50.0 ml with ethanol (75 per cent). 

Reference solution. Mix 10 ml of a solution containing 
0.024 per cent w/v of betamethasone valerate RS and 
0.0012 per cent w/v of betamethasone 2 I -valerate RS in 
ethanol (80 per cent) with 5 ml of a 0.072 per cent w/v solution 
of beclometasone dipropionate RS (internal standard) in 
ethanol (80 per cent) and dilute to 50.0 ml with the same 
solvent. 

Chromatographic system 
- a stainless steel column 10 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 tim), 
- column temperature: 60°, 
- mobile phase: a mixture of42 volumes of ethanol and 58 

volumes of water, 
- flow rate: 2 ml per minute, 

spectrophotometer set at 238 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to betamethasone valerate 
(retetition time: about 5 minutes) and betamethasone 21- 
yalerate (retention time: about 7 minutes) is not less than 1.0. 

• 

Inject the reference solution and test solution (b). 

Calculate the content of C 22H29F05  in the cream. 

LStaobreaignen. gS.t Torheepqruc:encttiteydoffroametilvigehint. 

ingredient is stated in terms 
of the equivalent amount of betamethasone. 

Betamethasone Valerate Ointment 
Betamethasone Valerate Ointment contains Betamethasone 
Valerate in a suitable ointment base. 

Betamethasone Valerate Ointment contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of betamethasone, C 21 1-1 29F05 . 

Usual strengths. The equivalent of OARS per cent w/w and 
0.1 per cent w/w of betamethasone (120 mg of Betamethasone 
Valerate is approximately equivalent to 100 mg of 
betamethasone). 

Identification 

A.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 20 volumes of chloroform, 2 
volumes of acetone and 1 volume of ethanol. 

Test solution. Heat a quantity of the ointment containing 1 mg 
of betamethasone with 10 ml of methanol on a water-bath 
until it boils, shake vigorously, cool in ice for 30 minutes, filter, 
evaporate the filtrate to dryness in a current of nitrogen with 
gentle heating and dissolve the residue in 0.5 ml of chloroform. 

Reference solution. A 0.24 per cent w/v solution of 
betamethasone valerate RS in chloroform. 

Apply to the plate 10 1.1.1 of each solution. After development, 
dry the plate in air, heat at 105° for 5 minutes and spray while 
hot with alkaline tetrazolium blue solution. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to betamethasone valerate RS in the chromatogram obtained 
with the reference solution. 

Tests 

Microbial contamination (2.2.9). 1.0 g is free from 
Staphylococcus aureus and Pseudomonas aeruginosa. 

Other tests. Comply with the tests stated under_Ointments. 

Assay. Determine by liquid chromatography (2:4.14). 

Test solution. Heat a quantity of the weighed ointment 
containing 2.5 mg of betamethasone with 10.0 ml of 0.04 per 
cent w/v solution of beclomethasone dipropionate RS (internal 
standard) in methanol containing 0.1 per cent 
v/v of glacial acetic acid and 5.0 ml of methanol containing 
0.1 per cent v/v of glacial acetic acid on a water-bath until it 
boils, shake vigorously, cool in ice for 30 minutes, centrifuge 
and decant the supernatant solution into a stoppered flask. 

Reference solution. Mix 5 ml of a 0.06 per cent w/v solution of 
hetamethasone valerate RS in methanol containing 0.1 per-
cent v/v of glacial acetic acid and 10.0 ml of a 0.04 per cent 
w/v solution of beclomethasone dipropionate RS in methanol 
containing 0.1 per cent v/v of glacial acetic acid. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 60 volumes of acetonitrile 
and 40 volumes of water, 

- flow rate: 1.2 ml per minute, 
spectrophotometer set at 240 nm, 

-- injection volume: 20 gl. 

The relative retention time with reference to betamethasone 
valerate for beclomethasone dipropionate is about 1.7. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H 29F05  in the ointment. 

Storage. Store protected from light. Avoid exposure to 
excessive heat. 

Labelling. The label states the strength in terms of the 
equivalent amount of betamethasone. 

Betaxolol Hydrochloride 

OH 

C i8H 29NO3, HC1 	 Mol Wt. 343.9 

Betaxolol Hydrochloride is (RS)-1[442-(Cyclopropyl 
methoxy)ethyliphenoxy]-3-[(1-methylethypamino]propan-2-ol 
hydrochloride. 

Betaxolol Hydrochloride contains not less than 98.5 per cent 
and not more than 101.5 per cent of the C sH29NO3 , HCI, 
calculated on the dried basis. 

Category. Antihypertensive. 

Dose. Orally, 10 to 20 mg per day. 

✓CH3 
, HCI 

CH3 

1376 
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Inject reference solution (b) and the test solution. Run the 
chromatogram for 4.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area any peak corresponding to betaxolol impurities A, B, 
C, D and E is not more than 0.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.3 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore an y 

Reference solution (a). A solution containing- -0:04-per'eeFit.-f 

 

peak 	
_e'
an  area less than 0.05 times the area of the principal 

w/v of the substance under examination and .0:02 pet cent: -peak in ,th ehr9matogram obtained with reference solutio n 

w/v of betaxolol impurity A RS in the mobile phase. 	
(b)(0- 05 per cent). 

Acidity or alkalinity. Dissolve 0.2 g in 20 ml of carbon dioxide-
free water, add 0.2 ml of methyl red solution and 0.2 ml of 
0.01 M hydrochloric acid. The solution is red. Add 0.4 ml of 
0.01 Msodium hydroxide. The solution is yellow. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the reference solutions immediately before 
use. 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 5.0 ml with the 
mobile phase. 

Description. A white or almost white, crystalline powder. 	Reference solution (b). Dilute 1.0 ml of the test solution t (  

Identification 

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betaxolol 
hydrochloride RS or with the reference spectrum of betaxolol 
hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with octadecylsilane silica gel F254. 

Mobile phase. A mixture of 0.5 volume of perchloric acid, 
50 volumes methanol and 50 volumes of water. 

Test solution. Dissolve 10 mg of the substance under 
examination in 1 ml of methanol. 

Reference solution (a). A 1.0 per cent w/v solution of hetaxolol 
hydrochloride RS in methanol. 

Reference solution (b). A 1.0 per cent w/v solution of 
oxprenolol hydrochloride RS in reference solution (a). 

Apply to the plate 2 Ill of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm and spray with 5 per cent w/v solution 
of vanillin in a mixture of 5 volumes of sulphuric acid, 
10 volumes ofgla•ial acetic acid and 85 volumes of methanol, 
heat at 105° and examine in day light. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots. 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution in water is 
clear (2.4.1) and colourless (2.4.1). 

100.0 ml with the mobile phase. "i3; 
Chromatographic system 	

i - a stainless steel column 25 cm x 4.0 mm, packed wll 
octylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 175 volumes of acetonitrile,'  

175 volumes of methanol and 650 volumes of 0.34 per 
cent w/v solution of potassium dihydrogen phosphate  
in water, previously adjusted to pH 3.0 with l 
orthophosphoric acid, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 273 nm, 

- injection volume: 20 pl. 

Name 

Betaxolol impurity B' 
	

03 

Betaxolol impurity A2 
	

0.8 

Betaxolol (Retention time: about 8 minutes) 
	

1.0 

Betaxolol impurity D 3 
	

1.5 

Betaxolol impurity E4 
	

2.2 

Betaxolol impurity C 5 
	

4.1 

1 (2RS)-144-(2-hydroxyethyl)phenoxy]-3-[(1-methylethyl 
amino]propan-2-ol, 

(2RS) - 1 - (4 - ethylphcnoxy) -3[(1 - methylethyl)amino]propan - 2 - ol. 

3 4[2-(cyclopropylmethoxy)ethyl]phenol, 

4(2RS)-114-(2-butoxyethyl)phenoxy]-34( 1 -methylethyl)arninc 
propan-2-ol, 

5 (2RS)-2[[442-(cyclopropylmethoxy)ethyllphenoxy]methy 

oxirane. 

Inject reference solution (a). The test is not valid unless th e 

resolution between the peaks corresponding to betaxolc ► 1 
hydrochloride impurity A and betaxolol is not less than 2.0. 

Heav . 
v metals (2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm) 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on dr. ing (2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in 10 ml of 0.01 M hydrochloric acid 

and add 50 ml of ethanol (95 per cent). Titrate with 0.1 M 
sodium hydroxide, determining the end- point 
potentiometrically (2.4.25). Carry out a blank titration. Read 

the volume added between the 2 points of inflexion. 

I ml of 0.1 Msodium hydroxide is equivalent to 0.03439 g of 

CI8H3,0CINO3. 

Storage. Store protected from light. 

Betaxolol Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of betaxolol, 
CigH29NO3 . 

Usua 1 strengths. 0.25 per cent w/v; 0.5 per cent w/v. 

Iden tification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 30 volumes of a solution prepared 
by diluting 1 volume of 13.5 Mammonia to 50 volumes with 
propan-2-ol immediately before use and 70 volumes of 
chloroform. 

Test solution. Dilute the eye drops with water to obtain a 
solution containing 0.1 per cent w/v of betaxolol. Shake 1 ml 
of the solution with 4 ml of water, 0.1 ml of 13.5M ammonia 
and 2 ml of chloroform, centrifuge and use the chloroform 

Reference solution (a). A 0.1 per cent w/v solution of 
betaxolol hydrochloride RS in water. Shake 1 ml of solution 
with 4 ml of water, 0.1 ml of 13.5 M ammonia and 2 ml of

lo chloroform, centrifuge and use the chloroform layer. 

Reference solution (b). A mixture of equal volumes of test 
solution and reference solution (a). 

phase to
to the plate 5 ill of each solution. Allow the mobile h  

to rise 15 cm. Dry the plate in air and spray _with a 

u 

  
on prepared by dissolving 5 g of iodine -and 10-  .g .of 

potassium iodide in sufficient water to produte 100 ml  

mixing 20 ml of the resulting solution with 30 ml of water and 
50 ml of2 M acetic acid. Examine the plate immediately; spots 
due to betaxolol is brown colour. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows a single, compact 
spot 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. De4cipine by liquid chromatography (2.4.14). 

Test thiutioir---,Dilute the eye drops to obtain a solution 
containing 0.01 per cent w/v of betaxolol in the mobile phase. 

Relative 	1111 
retention time 

Betaxolol Eye Drops 
Betaxolol Eye Drops are a sterile solution of Betaxolol 

t * 	Hydrochloride in Purified Water. 

Tests 

pH (2.4.24). 6.0 to 7.8. 

Related substances. Determine by liquid chromatography 
00' (2.4.14). 

Test solution. Dilute a volume of the eye drops to obtain a 
solution containing the equivalent of 0.02 per cent 
w/v of betaxolol in the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: dissolve 3 g of sodium dodecyl sulphate 

in 450 ml of the solution containing 45 volumes of a 
buffer solution prepared by diluting 5 ml of 
orthophosphoric acid to 990 ml of water, adjusted the 
pH to 3.0 with 2 Mammonia and diluted to 1000 ml with 
water and 55 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 8000 theoretical plates and 
the tailing factor is not more than 2.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent), the area of not more than one secondary peak is 
more than 0.3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent). 
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Reference solution (a). A 0.012 per cent w/v solution of 
betaxolol hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.012 per cent 
w/v of betaxolol hydrochloride RS and 0.006 per cent w/v 
solution of pilocarpine nitrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica, 
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of water containing 0.71 per cent w/v of 
anhydrous disodium hydrogen orthophosphate and 
0.91 per cent w/v solution of dimethylamine 
hydrochloride, adjusted to pH 3.0 with orthophosphoric 
acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 ill. 

Injection reference solution (b). The test is not valid unless 
the resolution between the peaks coressponding to betaxolol 
and pilocarpine is not less than 1.5. 

Calculate the content of C 181-129NO3  in the eye drops. 

Storage. Store protected from light. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of betaxolol. 

Bezafibrate 

CI 

CI9H20CINO4 	 Mol. Wt. 361.8 

Bezafibrate is 24442-(4-Chlorobenzamido)ethyl]phcnoxy]- 
2-methylpropanoic acid. 

Bezafibrate contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I9 H 20CIN04, calcuated on the dried 
basis. 

Category. Hypolipidacmic. 

Dose. 200 mg thrice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometrY (2.4.6). 
Compare the spectrum with that obtained with bezafibrate RS 
or with the reference spectrum of bezafibrate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 2.7 volumes ofglacial acetic acid, 
30 volumes of methyl ethyl ketone and 60 volumes ofxylene. 

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 5 ml with methanol. 

Reference solution. A 0.2 per cent w/v solution of bezafibrate 
RS in methanol. 

Apply to the plate 5 IA of each solution. After development 
dry the plate in air and heat at 120° for 15 minutes, allow to 
cool and examine under ultraviolet light at 254 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
dimethylfbrmamide (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution BYS4 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance und% 
examination in 100.0 ml of the mobile phase. 11.1 

Reference solution (a). Dilute 10.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Reference solution (c). To 1.0 ml of the test solution, add 
1 ml of 0.1 M hydrochloric acid and evaporate to drynesS 
on a hot plate. Dissolve the residue in 20.0 ml of the mobiles' 
phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of methanol and 

40 volumes of a buffer solution prepared by dissolving 
2.72 g of potassium dihydrogen phosphate in 1000 ml 
of water, adjusted to pH 2.3 with orthophosphoric acid, 
flow rate: 1 ml per minute, 

- -spectrophotometer set at 228 nm, 
- injection volume: 20 pi, 

Nan* 	 Relative 
retention time 

Bezafibrate impurity A' 0.5 

Bezafibrate impurity B 2  0.6 

Bezafibrate (Retention time: about 6 minutes) 1.0 

Bezafibrate impurity C 3  1.5 

Bezafibrate impurity D 4  2.3 

Bezafibrate impurity E 5  6.2 

i chlorobenzoyltyramine, 

24-chlorobenzoic acid, 

3methyl 	2-[4[21(4-chlorobenzoyl)amino]ethyljphenoxy]-2 
methylproPanoate, 

'ethyl 	2-[442-4(4-chlorobenzoyl)aminojethyl]phenoxy]-2- 
methylpropanoate ,  

'butyl 	2-[442-[(4-chlorobenzoyl)arsartio]ethyl]phenoxy]-2- 

methylpropanoate. 

Inject reference solutions (b) and (c). The test is not valid 
unless the resolution between the two principal peaks in the 
chromatogram obtained with reference solution (c) is not less 
than 5.0. The signal to noise ratio for the principal peak in the 
chromatogram obtained with the reference solution (b) is not 
less than 5.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to each of the bezafibrate 
impurities A, B, C, D and E is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). The area of any other secondary 
peak is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.1 
per cent).The sum of areas of all the secondary peaks is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.75 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Chlorides (2.3.12). Boil 0.83 g with 30 ml of water for 5 minutes, 
cool and filter. The filtrate complies with the limit test for 
chlorides (300 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Loss on drying (2.4.19). Not more than 0.5 per cent , determined 
on 1.0 g drying in an oven at 105°. 

Assay. Dissolve 0.3 g in a 50 ml mixture of 25 volumes of water 
and 75 volumes of ethanol (95 per cent). Titrate with 01 1 M 
sodium hydroxide until a pink colour is obtained; usingft I m1,- 
of phenolphthalein solution as an indicator. Carry out a blank 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03618 g of 
C I9H20CIN04. 

Bezafibrate Tablets 
Bezafibrate Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of bezafibrate, 
C 19H20C1N04. 

Usual strengths. 200 mg; 400 mg. 

Identification 

Disperse a quantity of the powdered tablets containing 0.2 g 
of Bezafibrate with two 10 ml quantities of acetone for 
10 minutes, combine and filter the extracts and evaporate the 
filtrate to dryness. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
obtained with bezafibrate RS or with the reference spectrum 
of bezafibrate. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of buffer solution pH 6.5 prepared by 
dissolving 0.608 g of sodium hydroxide and 6.805 g of 
potassium dihydrogen orthophosphate in sufficient water to 
produce 1000 ml and adjusting the pH to 6.5 with sodium 
hydroxide solution or orthophosphoric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium, filter and dilute 
with the dissolution medium, if necessary. Measure the 
absorbance of the solution, at the maximum at about 229 nm 
(2.4.7). Calculate the content of C I9H 20CINO4  in the medium 
from the absorbance of a 0.0011 per cent w/v solution of 
bezafibrate RS in the dissolution medium. 

D. Not less than 75 per cent of the stated amount of 
C I9H20CIN04 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Bezafibrate in 15 ml of methanol 
with the aid of ultrasound for 2 minutes, shake for a further 
10 minutes, and dilute to 100.0 ml with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
_:- to -10.0 mi with the mobile phase. 

Reference solution (c). A solution containing 0.0002 per cent 
w/v " each of bezafibrate RS and chlorobenzoyltyramine RS titration. 

Imo 
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prepared by dissolving in minimum quantity of methanol and 
dilute with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (4 gm), 
- mobile phase: a mixture of 3.9 volumes of 40 per cent 

w/v of tetrabutylammonium hydroxide, 400 volumes of 
acetonitrile and 600 volumes of water and adjusted to 
pH 4.0 with 10 per cent v/v orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 239 nm, 
- injection volume: 20 

The retention time of bezafibrate is about 5 minutes. 

Inject reference solution (c). The test is not valid unless, the 
resolution between the peaks corresponding to bezafibrate 
and chlorobenzoyltyramine is not less than 7.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.75 per cent). Ignore any peak with an area less than that of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 100 mg of Bezafibrate in 70 ml of 
methanol with the aid of ultrasound for 2 minutes, shake for a 
further 10 minutes and dilute 100 ml with methanol and filter. 
Dilute 1.0 ml of this solution to 100.0 ml with methanol and 
measure the absorbance of the solution at the maximum at 
about 229 nm (2.4.7). Calculate the content of C 19H 2oCIN04 
from the absorbance of 0.001 per cent w/v solution of 
bezafibrate RS in methanol. 

Biapenem 

CH3
CH H CH3 

HON ' . 	  

H 
/y-N 

0' 

Biapenem is (4R,5S,6S)-3-(6,7-dihydro-5H-pyrazolo[1,2- a ] 
[1,2,4] triazol-8-ium-6-yl sulfanyl-6-(1-hydroxyethyl)-4, 7- oxo_ 
1-azabicyclo [3.2.0] hept-2-ene-2 carboxylate. 

Biapenem contains not less than 95.0 per cent and not more 
than 101.0 per cent of of C 15 H 18N404S, calculated on the 
anhydrous basis. ' 

Category. Antibiotic. 

Description. A white to pale yellow powder. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined on 1.0 per cent w/v solution 
in water. 

Specific optical rotation (2.4.22). -25° to -35°, determined on 
1.0 per cent w/v solution in phosphate buffer pH 7.0. 

Related substances. Determine by liquid chromatograph 
(2.4.14). 

Test solution. Dissolve 75 mg of the substance under 
examination in water and dilute to 25.0 ml with water. 

Reference solution (a). A 0.003 per cent w/v solution of 
biapenem RS in water. 

Reference solution (b). Dissolve 0.03 g of biapenem RS in 

1.0 ml of sodium hydroxide solution and dilute to 10.0 ml with 
water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a 0.284 per cent w/v solution of 

disodium hydrogen orthophosphate in water, adjusted 

to pH 7.0 with orthophosphoric acid , 
B. methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 

spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

Mobile phase B 
(in min) 	(per cent v/v) 

Time 	Mobile phase A 
(per cent v ' 

0 	 97 	

3 

97 	 3 

80 	 20 

70 	 30 

70 	 30 

97 	 3 

97 	 3 

The relativeretention time with reference to biapenem for base 
degraded impurity is about 0.38. 

Inject reference solution (b). The test is not valid unless the 
resolution between base degraded impurity and biapenem is 
not less than 6.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

• secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (a ) 
(1.0 per cent) and the sum of areas of all the peaks is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with the reference solution (a) (3.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 06per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of biapenem 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 98 volumes of buffer solution 

prepared by dissolving 1.54 g ammonium acetate in 
1000 ml of water and 2 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 295 nm, 
injection volume: 204 

Inject the reference solution. The test is not valid unless 
2the .o 

per 

temntn.  efficiency is not less than 5000 theoretical 
plates, tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 

Inject the reference solution and the test solution. 

Calculate the content of C I5H 18N404 S. 

units per mg
eigio 

 f biapenem 
.3). Not more than 1.17 Endotox in 

Sterility (2.2.11). Complies with the test for 

Storage. Store protected from moisture. 

Bicalutamide 

CigHl4F4N204S 
	

Mol. Wt. 430.4 

Bicalutamide is (RS)-N44-Cyano-3-(trifluoromethyl)pheny1]- 
3-[(4-fluorophenyl)sulfonyl]-2-hydroxy-2-methylpropanamide. 

Bicalutamide contains not less than 98.0 per cent and not 
more than 102.0 per cent of CI8F1 14F4N 204S, calculated on the 
dried basis. 

Category. Antineoplastic. 

Dose. 50 mg once daily. 

Description. A white to pale yellow powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
bicalutamide RS or with the reference spectrum of 
bicalutamide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.3.22). -0.5 to +0.5, determined on 
1.0 per cent w/v solution in ethyl acetate at 25°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and diluted to 50.0 ml with the 
mobile phase. 

Reference solution. A solution containing 0.000075 per cent 
w/v each of bicalutamide impurities A, B and C and 
0.00005 per cent w/v of bicalutamide in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 50 volumes of buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
-orthophosphate in water and dilute to 1000 ml with 

'water, adjusting to pH 6.0 with potassium hydroxide 
solution and 50 volumes of acetonitrile, 

7 
N N 
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- flow rate: 1 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 10 pl. 

Name 
	 Relative 

retention time 

Bicalutamide impurity B' 
	

0.68 

Bicalutamide impurity C 2 
	

0.89 

Bicalutamide 
	

1.0 

Bicalutamide impurity A3 
	

2.32 

'(RS)-4'-cyano-3-(2-fluorophenylsulfony1)-2-hydroxy-2-methyl-3'- 
(trifluoromethyl)-propionanilidc, 

2 (RS)-4 1 -cyano-3-(4-fluorophenylsulfony1)-2-methyl-3 1 - 
(trifluoromethyl) propionanilide, 

`(RS)-4'-cyano-3-phenylsulfony1-2-hydroxy-2-methy1-3'- 

(trifluorornethyl)-propionanilide. 

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to bicalutamide impurity C 
and bicalutamide is not less than 2.0. 

Inject the test solution. The area of any peak corresponding 
to bicalutamide impurities A, B and C is not more than 0.15 per 
cent. The area of any other secondary peak is not more than 
0.1 per cent. The sum of areas of all the secondary peaks is not 
more than 1.0 per cent, calculated by area normalization. 

Sulphates (2.3.17). 0.3 g complies with the test for sulphates 
(500 ppm). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying at 105° for 3 hours. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 
bicalutamide RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject  the reference solution and the test so y 

Calculate the content of C I g 1-1 14F4N,04S. 

Storage. Store protected from moisture, at a temperature 
exceeding 30°. 

Bicalutamide Tablets 

Bicalutamide Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bicalutamide C igH 14F41■1704S. 

Usual strengths. 50 mg; 150 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, with sinker, 
Medium. 1000 ml of 1.0 per cent w/v sodium lauryl sulphate in 
water, 
Speed and time. 50 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 272 nm 
(2.4.7). Calculate the content of CI8H14F4N204S in the medium 
from the absorbance obtained from a solution of known 
concentration of bicalutamide RS. 

D. Not less than 70 per cent of the stated amount of 
CixH 14F4N204S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Bicalutamide with 30 ml of mobile phase 
with the aid of ultrasound for about 10 minutes and dilute to 
50.0 ml with mobile phase. 

Reference solution. A 0.001 per cent w/v solution of 
bicalutamide RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 7.1 g of anhydrous disodium 
hydrogen orthophosphate and 1.0 g of hexane 

Sodium-sulphonate in 1000 ml water, adjusted the pH to 
with orthophosphoric acid and 50 volumes of 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 270 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (1.0 per cent) and the sum of the areas of 
all the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with the 
reference solution (2.0 per cent). 

Water (2.3.43). Not more than 6.0 peKent, determined on 
0.5 g. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Bicalutamide with 30 ml of methanol with 
the aid of ultrasound for 10 minutes and dilute to 50.0 ml with 
methanol. Further dilute 5.0 ml of this solution to 50.0 ml with 
methanol. 

Reference solution. A 0.01 per cent w/v solution of 
bicalutamide RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 7.1 g of anhydrous disodium 
hydrogen orthophosphate and 1.0 g of hexane sodium 
sulphonate in 1000 ml water, adjusting the pH to 7.3 
with orthophosphoric acid and 50 volumes of 
acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 270 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I8I-1 14F4N204S in the tablets. 
oStfobricaagieu.taniStoirdeea. t a temperature not exceeding 30°- 

Labelling. The label states the strength in terms Ofthe amount 

Bifonazole 

C22H18N2 
	

Mol. Wt. 310.4 

Bifonazole is 1-[(RS)-(bipheny1-4-yDphenylmethyl]- 
1H-imidazole 

Bifonazole contains not less than 98.0 per cent and not more 
than 100.5 per cent of C22H 18N2, calculated on the dried basis. 

Category. Antifungal. 

Dose. Topically, 1 per cent to affected skin once daily, for 2 to 
4 weeks. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bifonazole RS 
or with the reference spectrum of bifonazole. 

Tests 

Optical rotation (2.4.22). -0.1° to +0.1°, determined in a 1.0 per 
cent w/v solution in methanol. 

Related substances. Determined by liquid chromatography 
(2.4.14). 

Buffer solution pH 3.2. Mix 2.0 ml of orthophosphoric acid 
with water and dilute to 1000.0 ml with the same solvent. 
Adjust to pH 3.2 with triethylamine. 

Test solution. Dissolve 50 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 
buffer solution pH 3.2. 

Reference solution. Dilute 0.25 ml of the test solution to 
50.0 ml with buffer solution pH 3.2. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm), 
-. column temperature: 40°, 
- mobile phase: A. a mixture of20 volumes of acetonitrile 

and 80 volumes of buffer solution pH 3.2, 
B. a mixture of 20 volumes of buffer 

sollitkoi pH 3.2 and 80 volumes of acetonitrile, 
- "flow rate:.1 ml per minute, 

a gradient programme using the conditions given below, 
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- spectrophotometer set at 210 nm, 
- injection volume: 50 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 60 40 

8 60 40 

12 10 90 

30 10 90 

32 60 40 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.5 per cent). Sum of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with the reference solution (2.0 
per cent). Ignore the peaks having area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.25 g in 80 ml of anhydrous acetic acid. 

Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03104 g of 
C22H18112. 

Bifonazole Cream 
Bifonazole Cream contains Bifonazole in a suitable base. 

Bifonazole Cream contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of bifonazole, 
C22H18N2• 

Usual strength. 1.0 per cent w/w. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography 	 4)_ 

Test solution. Shake a quantity of the cream containing ibout 
10 mg of Bifonazole with 40 ml of methanol in a 50-ml volinnetric 

flask for 30 minutes and heat on a water-bath until the sample 
dissolves, allow to cool and dilute to volume with methanol. 
Freeze out the fatty phase under swirling 2 minutes in an ice-
bath and filter through a membrane filter. 

Reference solution. A 0.02 per cent w/v solution of bifonazole 
RS in methanol. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (511m) (such as 
LiChrospher 60 RP Select - B), 

- column temperature: 40°, 
- mobile phase: a mixture of 47 volumes of acetonitrile, 

53 volumes of 0.02 M orthophosphoric acid, adjusted 
to pH 5.0 with ammonia solution, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 258 nm, 
- injection volume: 10 IA 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H 18N2 in the cream. 

Storage. Store at a temperature not exceeding 30°. 

Biperiden Hydrochloride 

N 	,HCI 

C21H29NO,HCI 	 M01. wt. 347.9 

Biperiden Hydrochloride is (RS)-1-[(RS,2RS,4RS)-bicyclo-
[2.2.1]hept-5-en-2-y1]-1-pheny1-3-(piperidin-l-yl)propan-1-01 
hydrochloride. 

Biperiden Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 2I I-129NO,HCI, calculated 
on the dried basis. 

Category. Anticholinergic. 

Dose..Initially, l mg twice daily; maintenance dose, 2 mg to 
6mgd4ily, in di% ided doses. 

Description. A vshite, crystalline powder. 

86 - 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.  Determine by infrared absorption spectrophotometry (2.4.6). 

 

Compare the spectrum with that obtained with biperiden 
hydrochloride RS or with the reference spectrum of biperiden 

the plate elowi thri 

d 

Determin

e   e 

by thin-layer chromatography (2.4.17), coating 
.silica gel GF254. 

Mobile phase. A mixture of 100 volumes of toluene, 5 volumes 
of diethylamine and 5 volumes of methanol. 

 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.5 per ceCw/v solution of 
biperiden hydrochloride RS in methanol. 

Reference solution (b). Dissolve 5 mg of (SR)-1-[(1 RS, 2RS, 
4RS)-bicyclo [2.2.1] hept-5-en-2-y1]-1-pheny1-3-(piperidin-l-
y11-propan- 1 -ol (endo form) in reference solution (a) and dilute 
to 2 ml with the same solution. 

Apply to the plate 5 pi of each solution. After development, 
dry the plate in air and examine in ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). Spray with dilute iodobismuthate 
solution and examine under daylight. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots. 

C.To about 20 mg add 5 ml of phosphoric acid; a green colour 
develops. 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 0.2 per cent solution in carbon 
dioxide -free water is not more opalescent than opalescence 
standard 0S2 (2.4.1), and is colourless (2.4.1). 

pH (2.4.24). 5.0 to 6.5, determined in a 0.2 per cent w/v solution. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Dissolve 1.0 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). Dilute 1.0 ml of the. test solution to 
100 ml with methanol and mix. Dilute 10 ml ofThe resulting - • solution to 100 ml with methanol.  

Reference solution (b). To 1.0 ml of the test solution add 10 ml 
of methanol and 10 mg of (SR)-1-[(1RS, 2RS, 4RS)- 
bicyclo[2.2.1]hept-5-en-2-y11-1-pheny1-3-(piperidin-l-y1) 
propan-l-ol (endo form) and sufficient methanol to produce 
100m1. 

Chromatographic system 
a fused-silica capillary column, 50 m x 0.25 mm coated 
with poly (vinyl-phenylmethyl siloxane with thickness 
of 0.25 pm, 
flame ionisation detector, 

- temperature: 
column. 200° for 5 minutes, then raised at the rate of 
2° per minute to 270°, 
inlet port at 250° and detector at 300°, 

- flow rate: 0.4 ml per minute using nitrogen as the carrier 
gas and a split ratio of 1:250. 

Inject 2µl of each solution. The test is not valid unless, in the 
chromatogram obtained with reference solution (b), the 
resolution between the first peak due to biperiden and the 
second peak due to (SR) - 1 -[(1RS, 2RS,4RS)]-bicyclo [2.2.1] 
hept-5-en-2-yl]-phenyl-3- (piperidin-l-yl)propane-1-ol (endo 
form) is at least 2.5; the principal peak in the chromatogram 
obtained with reference solution (a) has a signal-to-noise ratio 
of at least 6. For peaks with a retention time of 0.95 to 1.05 
relative to biperiden, the area of any peak, other than the 
principal peak, is not more than 0.5 per cent of the area of the 
principal peak and the sum of the areas of any such peaks is 
not more than 1.0 per cent of the area of the principal peak. For 
peaks with relative retention times outside the above-
mentioned range, the area of any peak is not more than 0.1 per 
cent of the area of the principal peak and the sum of the areas 
of such peaks is not more than 0.5 per cent of the area of the 
principal peak. Ignore any peak with an area less than 0.05 per 
cent of the area of the principal peak in the chromatogram 
obtained with the test solution. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 0.5 g, dissolve in 80 ml of anhydrous glacial 
acetic acid, warming slightly, if necessary to effect solution 
and cool. Add 10 ml of mercuric acetate solution and titrate 
with 0.1 M perchloric acid, using 0.1m1 of crystal violet 
solution as indicator. Carry out a blank titration. 

1 nil of 0.1 M perchloric acid is equivalent to 0.03479 g of 
C2111 0; HCI. 

Storage. Store protected from light. 
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Biperiden "Tablets 

Biperiden Hydrochloride Tablets 

Biperiden Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of biperiden 
hydrochloride, C21H29N0, HC1. 

Usual strength. 2 mg. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing about 10 mg of Biperiden Hydrochloride with 5 ml 
of water and disperse the powder with the aid of ultra sound 
for a few minutes. Add 5 ml of methanol and mix again for 
15 minutes. Filter the solution into a separator, add 2 ml of 1 M 
sodium hydroxide and 10 ml of chloroform and shake for 
3 minutes. Filter the chloroform layer into a stoppered flask 
and use the filtrate. 

Reference solution. Prepare in a similar manner using I 0 mg of 
biperiden hydrochloride RS in place of the substance under 
examination. 

Apply to the plate 20 tl of each solution. After development, 
dry the plate in air and expose it to iodine vapours till spots 
appear. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw 75 ml of the solution and filter through a membrane 
filter disc with an average pore diameter not greater than 
1.0 gm, rejecting the first few ml of the filtrate. Transfer 50.0 ml 
of the clear filtrate into a suitable container, adjust the pH to 
5.3 with 0.1 M sodium hydroxide. Transfer this solution to a 
100-m1 volumetric flask and dilute with water to volume and 

Prepare a reference solution by weighing 80 mg of hiperiden 
hydrochloride RS in sufficient methanol to produce 100.0 ml. 
Dilute 5.0 ml of this solution to 500.0 ml with 0.1 M 
hydrochloric acid and mix. Transfer 25.0 ml of the resulting 
solution into a suitable container and adjust the. H to 5.3-with 
0.1 M sodium hydroxide and dilute to 100.0 ml with water 
(2 lig per ml). 

Prepare a blank solution by treating 50 ml of water in  
the clear filtrate in the same manner as described for 
solution beginning at the words "adjust the pH to 5.3  

Transfer 20.0 ml of the solutions into individual separators, 
each containing 10.0 ml ofphosphate-buffered bromocresol 
purple solution. Add 40.0 ml of chloroform to each and shake 
for 10 minutes. After the layers have separated, filter each 
chloroform extract through a filter paper into separate, glass-
stoppered flasks, discarding the first 10 ml of each filtrate. 

Measure the absorbances of the solutions at the maximum at 
about 408 nm (2.4.7) against the blank solution. Calculate the 
content of C 2 , H-,9NO,HC1 in the medium from the absorbance 
obtained from the reference solution. 

D. Not less than 75 per cent of the stated amount of C2IFI79N0, 1 

HCI. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 2 mg of Biperiden Hydrochloride 
and transfer to a 50-m1 volumetric flask, add 12.5 ml of water 
and heat on a steam-bath for 15 minutes. Cool, dilute with 
methanol to volume and mix. Transfer 5.0 ml of the resulting 
solution to a separator, add 10.0 ml of phosphate-buffered 
bromocresol purple solution, extract with two quantities, each 
of 20 ml, of chloroform and allow to separate. Filter the 
chloroform extracts into a 50-m1 volumetric flask through filter 
paper and make to volume. Measure the absorbance of the 
resulting solution at the maximum at about 408 nm (2.4.7), 
using a reagent blank of a mixture of 3 volumes of methanol 
and 1 volume of water and preparing the solution in a similar 
manner as that of the test solution omitting the substance 
under examination. Calculate the content of C21H291\10, HCI 
from the absorbance obtained by repeating the operation using 
a solution prepared by adding 5.0 ml of a 0.08 per cent w/v 
solution of biperiden hydrochloride RS in methanol to 25 ml 
of water, diluting to 100.0 ml with methanol and treating in the 
same manner as the test solution. 

Storage. Store protected from light. 

Bisacodyl 

0 	 0 

H 3CAO 	 0)'LCH3  

C2211-119N04 
	 Mol. Wt. 361.4 

Bisacodyl is bis(4-acetoxyphenyl)-2-pyridylmethane. 
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Bisacodyl contains not less than 98.0 per cent and not more 
than 101.0 per cent of C22H19N04, calculated on the dried basis. 

Category. Laxative. 

Dose. 5 to 10 mg daily. 

Description. A white or almost white, crystalline powder ., 

odourless. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bisacodyl RS 
or with the reference spectrum of bisacodyl. 

B.When examined in the range 230 nm to 360 nm, a 0.001 per 
cent w/v solution in 0.1 M potassium hydroxide in methanol 
shows an absorption maximum only atjbout 248 nm; 
absorbance at about 248 nm, about 0.65 (2.477). 

Tests 

Acidity or alkalinity. Shake 1.0 g with 20 ml of carbon dioxide-
five water, boil, cool and filter. Add 0.2 ml of 0.01 M sodium 
hydroxide and 0.1 ml of methyl red solution. The resulting 
solution is yellow and not more than 0.4 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to red. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 4 volumes of glacial acetic 
acid, 30 volumes of acetonitrile and 66 volumes of water. 

Test solution. Dissolve 50 mg of substance under examination 
in 25 ml of acetonitrile and dilute to 50.0 ml with the solvent 
mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (h). Dissolve 2 mg of bisacodyl for system 
suitability RS (containing bisacodyl impurity A, B, C, D and 
E) in0 . 1. ml of acetonitrile and dilute to 2.0 ml with the solvent mixture   

Reference solution (c). Dissolve 5 mg of hisacodyl for peak 
identification RS (containing bisacodyl impurity F) in 2.5 ml 
of acetonitrik and dilute to 5.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm), 

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.16 per cent w/y - Solution of 
ammonium,  Omate, adjust the pH to 5.0 withcm4drous

. 
 

formic acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 gl. 

Inject reference solution (a). The relative retention time with 
reference to bisacodyl for 4,4'- (pyridine-2-ylmethylene) 
diphenol (bisacodyl impurity A) is about 0.2, for 2-((RS) - 

(4 -hydroxyphenyl)(pyridine -2 -yl)methyl)phenol (bisacodyl 
impurity B) is about 0.4, for 4-((RS)-(4-hydroxyphenyl) 
(pyridine-2-yl)methyl)phenyl acetate (bisacodyl impurity C) 
is about 0.45, for bisacodyl impurity D is about 0.8, for 2-((RS)- 
(4-acetyloxy)phenyl)(pyridine-2-yl)methyl)phenyl acetate 
(bisacodyl impurity E) is about 0.9, and for bisacodyl impurity 
F is about 2.6. 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio between the peaks due to bisacodyl 
impurity E and bisacodyl is not less than 1.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peaks corresponding to bisacodyl impurity A and 
B is not more than the area of corresponding peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent), the area of secondary peak corresponding to bisascodyl 
impurity C and E is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), the area of secondary peak 
corresponding to bisacodyl impurity D is not more than twice 
the area of corresponding peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent), the area of secondary 
peak corresponding to bisacodyl impurity F is not more than 
3 times the area of corresponding peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and sum of areas of all secondary 
peaks is not more than 10 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Assay. Weigh 0.3 g and dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 144 0,1 Mperchloric acid is equivalent to 0.03614 g of 

Storage. Store protected from light. 

r ' 
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BISACODYL SUPPOSITORIES 

Bisacodyl Suppositories 
Bisacodyl Suppositories contain Bisacodyl in a suitable 
suppository base. 

Bisacodyl Suppositories contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bisacodyl, C22H19N04. 

Usual strengths. 5 mg; 10 mg. 

Identification 

A. Dissolve a quantity of the suppositories containing 0.15 g 
of Bisacodyl as completely as possible in 150 ml of light 
petroleum (40° to 60 0), filter, wash the residue with light 
petroleum (40° to 60°) until free from fatty material and dry at 
about 100°. Wash with a very small quantity of warm 
chloroform and dissolve the residue in 10 ml of a 1 per cent 
w/v solution of sulphuric acid (solution A). To 2 ml of the 
solution add one drop ofpotassium mercuri-iodide solution; 
a white precipitate is produced. 

B. To 2 ml of the solution A add sulphuric acid; a reddish 
violet colour is produced. 

C. Boil 2 ml of the solution A with a few drops of nitric acid; a 
yellow colour is produced. Cool and add 5 M sodium 
hydroxide; the colour becomes yellowish brown. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of equal volumes of butan-2-one 
and xylene. 

Test solution. Shake a quantity of the suppositories containing 
about 20 mg of Bisacodyl with 20 ml of petroleum spirit 
(boiling range,40° to 600), filter, wash the residue with 
petroleum spirit (boiling range, 40° to 60°) until free from fat 
and dissolve in 2 ml of acetone. 

Reference solution. Dilute 3.0 volumes of the test solution to 
100.0 volumes with acetone. 

Apply to the plate 10µl of each solution. After development, 
dry the plate in air and examine under UV light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 

Other tests. Comply with the tests stated under Suppositories. 

Assay. Weigh a quantity of the suppositories containing about 
50 mg of Bisacodyl, add 80 ml of anhydrous glacial acetic 
acid previously neutralised with 0.02 M perclrf6ric acid to 
1-naphtholbenzein solution and warm gently until solution 
is complete. Immediately titrate with 0.02 ,11 perchloric acid, 

IP 2 

determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.02 M perchloric acid is equivalent to 0.007228 g of 

C22H19N04. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Bisacodyl Gastro-resistant Tablets 

Bisacodyl Tablets 

Bisacodyl Gastro-resistant Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of bisacodyl, C 22 F1 19N04 . The tablets are rendered gastro-
resistant by enteric coating or by other means. 

Usual strength. 5 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 
50 mg of Bisacodyl with chloroform, filter, evaporate the filtrate 
to dryness and dissolve the residue in 10 ml of a 1 per cent 
w/v solution of sulphuric acid (solution A). To 2 ml of the 
solution add one drop ofpotassium mercuri-iodide solution; 
a white precipitate is produced. 

B. To 2 ml of solution A add sulphuric acid; a reddish-violet 
colour is produced. 

C. Boil 2 ml of solution A with a few drops of nitric acid; a 
yellow colour is produced. Cool and add 5 M sodium 
hydroxide; the colour becomes yellowish-brown. 

Tests 

Related substances. Determine by liquid chromatography ' 

(2.4.14). 

Solvent mixture. A mixture of 4 volumes of glacial acetic 
acid, 30 volumes of acetonitrile and 66 volumes of water. 

Test solution. Shake a quantity of the powdered tablets 
containing about 25 mg of Bisacodyl with 40 ml of solvent 
mixture and dilute to 50 ml with the same solvent, filter. - 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml this solution to 
10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous goo 
silica (5 gm) (Such as Symmetry C 18), 
mobile-phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.025 M ammonium formate, adjusted 
to pH 5.0 with anhydrous formic acid, 
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- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 265 nm, 

- injection volume: 50 111. 

Inject the reference solution and the test solution. Run the 

chromatogram 3.5 times the retention time of the principal 

peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.5 per cent) and the sum of areas of all 
the secondary peaks is not more than 10 times the area of the 

principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent). Ignore any peak with an area less than 

0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Uniformity of content. Complies with the test stated under 

Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using following test solution. 

Test solution. Crush one tablet and disperse in 50 ml of the 
solvent mixture. Dilute 25.0 ml of this solution to 50.0 ml with 
the solvent mixture. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 4 volumes of glacial acetic acid, 30 volumes 
of acetonitrile and 66 volumes of water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of Bisacodyl with 50 ml of the 
solvent mixture. Dilute 25.0 ml of this solution to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of bisacodyl 
RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
base deactivated octadecylsilane bonded to porous 
silica (5 gm) ( such as Symmetry C18), 
mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.025 M ammoniumformate, adjusted 
to pH 5.0 with anhydrous formic acid, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 265 mn, 
injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not less 
than 2.0 per cent. 

Inject the reference solution and the test solutiOn., 

Calculate the content of C 22H 19N04  in the tablets 

BISMUTH SUBCARBONATE 

Bismuth Subcarbonate 

Bismuth Carbonate 

Bi2(CO3)02 
	 Mol. Wt. 510.0 

Bismuth Subcarbonate contains not less than 80.0 per cent 
and not more than 82.5 per cent of Bi, calculated on the dried 
basis. 

Category. Antacid. 

Dose. 1 to 4 g. 

Description. A white or almost white powder; odourless. 

Identification 

A. It gives the reactions of bismuth salts (2.3.1). 

B. It gives reaction (A) of carbonates (2.3.1). 

Tests 

Appearance of solution. Shake 5.0 g with 10 ml of water, add 
20 ml of nitric acid. Heat to dissolve, cool and dilute to 100 ml 
with water (solution A). Solution A is not more opalescent 
than opalescence standard 052 (2.4.1), and is colourless 
(2.4.1). 

Alkalis and alkaline-earth metals. Not more than 1.0 per cent, 
determined by the following method. To 1.0 g add 10 ml of 
water and 10 ml of 5 M acetic acid, boil for 2 minutes, cool, 
filter and wash the residue with 20 ml of water. To the combined 
filtrate and washings add 2 ml of 2 M hydrochloric acid and 
20 ml of water. Boil, pass hydrogen sulphide through the 
boiling solution until no further precipitate is produced, filter 
and wash the residue with water. Evaporate the combined 
filtrate and washings to dryness on a water-bath and add 
0.5 ml of sulphuric acid, ignite gently and allow to cool. 

Arsenic (2.3.10). To 0.5 g in a distillation flask add 5 ml of 
water and 7 ml of sulphuric acid, cool and add 5 g of hydrazine 

reducing mixture and 10 ml of hydrochloric acid. Connect 
the flask to an air-condenser, heat gradually to boiling during 
15 to 30 minutes and continue heating at such a rate that the 
distillation proceeds steadily and until the volume in the flask 
is reduced by half, or until 5 minutes after the condenser has 
become full of steam. Discontinue distillation before fumes of 
sulphur trioxide are evolved. Collect the distillate in a tube 
containing 15 ml of water cooled in ice. Wash the condenser 
with water and dilute the combined distillate and washings to 
25 ml with water. The resulting solution complies with the 
limit test for arsenic (5 ppm). Use 2.5 ml of arsenic standard 
solution ( I ppm As) diluted to 25 ml with water to prepare the 
standard. 

CopOr. TO 5. ml of solution A add 2 ml of 10 M ammonia, 
dilute to_ 50 ml with water and filter. To 10 ml of the filtrate add 
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1 ml of a 0.1 per cent w/v solution of sodium diethyldithio-
carbamate. Any colour produced is not more intense than 
that produced by treating at the same time and in the same 
manner a solution containing 0.25 ml of copper standard 
solution (10 ppm Cu) diluted to 10 ml with water (50 ppm). 

Lead. To 10 ml of solution A add 10 ml of I M sulphuric acid; 
the solution does not become cloudy. 

Silver. To 2.0 g add 1 ml of water and 4 ml of nitric acid. Heat 
gently to dissolve and dilute to 11 ml with water. Cool, add 
2 ml of / Mhydrochloric acid and allow to stand for 5 minutes 
protected from light. Any opalescence produced is not more 
intense than that obtained by treating at the same time and in 
the same manner a mixture of 10 ml of silver standard solution 
(5 ppm Ag), 2 ml of 1 M hydrochloric acid and 1 ml of nitric 
acid (25 ppm). 

Chlorides (2.3.12). To 10 ml of solution A add 4 ml of nitric 
acid and 20 ml of water; the resulting solution complies with 
the limit test for chlorides (500 ppm). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.5 g, dissolve in 3 ml ofnitric acid and dilute to 
250 ml with water. Add strong ammonia solution until 
cloudiness is first observed, add 0.5 ml of nitric acid and heat 
to 70°, maintaining the solution at this temperature until the 
solution becomes completely clear. Add about 50 mg ofxylenol 
orange mixture and titrate with 0.1 Mdisodium edetate until 
the colour changes from pinkish-violet to lemon yellow. 

1 ml of 0. 1 Mdisodium edetate is equivalent to 0.02090 g of Bi. 

Storage. Store protected from light. 

Bisoprolol Fumarate 

(C181-13 1 N04)2E4H404. 
	 Mol.Wt. 767.0 

Bisoprolol Fumarate is 2-propano1,1-[4-[[2-(1-methylethoxy) 
ethoxy]methyl]phenoxy]-3-[(1-methylethyl)amino]-,(±)-,(E)-2- 
butenedioate. 

Bisoprolol Fumarate contains not less than 47.5-per-cent and 
not more than 102.0 per cent of (C s H ; IN0.4)2,C411-404, 
calculated on the anhydrous basis. 

Category. Beta-adrenoceptor antagonist. 

Dose.The usual starting dose is 5 mg once daily. In some 
patients, 2.5 mg may be an appropriate dose if starting dose of 
5 mg is in appropriate, the dose may be increased to 10 mg a n4 
then, if necessary, to 20 mg once daily. 

Description. A white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bisoprolol 

.fumarate RS or with the reference spectrum of bisoprolol 
fumarate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 
.,a 

Specific optical rotation (2.4.22). -2.0° to +2.0°, determined in 
a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay using the following 
modifications. 

Inject the test solution. The sum of areas of all the secondary 
peaks, other than the peak due to fumaric acid is not more 
than 0.5 per cent, calculated by area normalization. 

Fumaric acid. 14.8.per cent to 15.4 per cent. 

Weigh 0.5 g and dissolve in 70 ml of ethanol, add 8.0 ml of 
0.1M tetrabutylammonium hydroxide, stir for 2 minutes. 
Continue to titrate with 0.1 M tetrabutylammonium hydroxide. 
determining the end point potentiometrically (2.4.25), using 
glass-calomel electrode. Carry out a blank titration. 

ml of 0. 1 M tetrabutylammonium hydroxide is equivalent 
0.005804 g of fumaric acid. 

Heavy metals (2.3.13). 1.0 g complies with the limit test fig 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 0.5 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 65 volumes of water and 35 volumes of 
acetonitrile. 

Test solution. Dissolve 50 mg of the substance undel 
examination in 50.0 ml of the solvent mixture. - 	- 
.Refer0.ce solution (a). A 0.1 per cent w/v solution of 
bisoprolol fumarate RS in the solvent. 

Reference solution (b). A solution containing 0.05 per cent 

w/v ofpropranolol hydrochloride RS and 0.1 per cent w/v of 
bisoprolol fumarate RS in the solvent mixture. 

Chromatographic  imoac
stainless 
otytabIsnei  lepa shnsa.e  s 

steel 
bond 

system 
 

eTnsl  

To 1000ml of solvent mixture, add 5 ml of 

column 12.5 cm x 4.6 mm, packed with 
bonded to porous silica (5 gm), 

heptafluorobutyric acid, 5 ml of diethylamine and 2.5 
ml of formic acid. Mix and filter, make necessary 
adjustment if necessary to obtain desired resolution. 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 273 nm, 
- injection volume: 104 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to bisoprolol 
and propranalol is not less than 7, obeEined with reference 
solution (b), the tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent, obtained with reference solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the content of (CI8H3IN04)2,C4H 404 using the area 
of the 2 major peaks. 

Storage. Store protected from light and moisture at a 
temperature below 30°. 

Bisoprolol Fumarate and 
Hydrochlorothiazide Tablets 
Bisoprolol Fumarate and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of bisoprolol fumarate, (C18H3IN04)2, 
C4H404 and hydrochlorothiazide, C7H8C1N304S2. 

Usual strengths. Bisoprolol Fumarate, 2.5 mg, 
Hydrochlorothiazide, 6.25 mg; Bisoprolol Fumarate, 5 mg, 
Hydrochlorothiazide, 6.25 mg; Bisoprolol Fumarate 10 mg, 
Hydrochlorothiazide 6.25 mg. 

Identification 

A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF 254. 

Mobile phase. A mixture of 43 volumes of dichloromethane, 
20 volumes of methanol and 8 volumes of strong ammonia 
solution. 

Test solution. Disperse 1 tablet in 5.0 ml volumetric -flask, Dilute 
with methanol to volume, sonicatc for 5 minutes and centrifuge__ 
and use the clear supernatant liquid....- • 

Reference solution (a). A 0.1 per cent w/v solution of 
bisoprolol fumarate RS in methanol. 

Reference solution (b). A 0.1 per cent w/v solution of 
hydrochlorothiazide RS in methanol. 

Apply to the plate 25 gl of each solution. After development, 
dry the plate in current of air and examine under ultraviolet 
light at 254 nm as well as by exposure to iodine vapour. The 
two principal spots in the chromatogram obtained with test 
solution corresponds to those in the chromatogram obtained 
with reference solution (a) and (b). 

B. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution (a) corresponds to the peak in 
the chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 20 minutes for bisoprolol fumarate 
and 30 minutes for hydrochlorothiazide. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as above. 

Reference Solution (a). A 0.05 per cent w/v solution of 
bisoprolol fumarate RS in dissolution medium. 

Reference solution (b). A 0.06 per cent w/v solution of 
hydrochlorothiazide RS in dissolution medium. 

Reference solution (c). Dilute a volume of reference solution 
(a) and reference solution (b) with dissolution medium to obtain 
a solution having a known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenyl groups bonded to porous silica (5 gm), 
- mobile phase: a mixture of 40 volumes of triethylamine 

solution prepared by mixing 2 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with ortho-
phosphoric acid and 10 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 227 nm for bisoprolol fumarate 
and 272 nm for hydrochlorothiazide, 

- injection volume: 20 gl. 

Inject reference solution (c) and the test solution. 

p. Not leSs-filan 80 per cent of the stated amount of 
(i);1431N04)-25C41-1404and C71-18C1N304S2.  
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Uniformity of content. Complies with the test stated under 
tablets. 

Fumarate in 100.0 ml volumetric flask and dilute to vol 
with the solvent mixture. 
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Bleomycin Sulphate 

BLEOMYCIN SULPHATE 

B. It gives the reactions of sulphates (2.3.1). 

BISOPROLOL FUMARATE AND HYDROCHLORTHIAZIDE TABLETS 	 IP 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. 

Test solution. Transfer one tablet in 25.0 ml volumetric flask. 
Add 12.5 ml of solvent mixture, sonicate for 10 minutes, and 
cool. Dilute with solvent mixture to volume, stir by mechanical 
means for 1 hour, and centrifuge. Dilute further if necessary, 
with the solvent mixture. 

Inject reference solution (b) and the test solution. 

Calculate the content of (C18H3 I N04  )2,C41-1404 and 
C7H8C1N304S2 in the tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modifications. 

Test solution (a). Weigh and powder 10 tablets and transfer in 
to 100.0 ml volumetric flask. Add 50 ml of solvent mixture, 
sonicate for 10 minutes, and cool. Dilute with solvent mixture 
up to volume, stir by mechanical means for 1 hour, and 
centrifuge. 

Test solution (b). Dilute a suitable volume of test solution (a) 
with the solvent mixture to obtain a solution containing 0.01 
per cent w/v of bisoprolol fumarate. 

Reference solution. A solution containing 0.0002 per cent w/v 
of bisoprolol fumarate RS in solvent mixture. 

Chromatographic system 

-  spectrophotometer set at 260 nm, 

The correction factor 1.2 for the peak with a relative retention 
time of 0.69 and 1.4 for the peak with a relative retention time 
1.2 with reference to hydrochlorothiazide. 

Inject the reference solution and test solution (b). In the 
chromatogram obtained with test solution (b) the area of any 
peak is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). The area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dilute 10 ml of 1 M dibutylammonium 
phosphate with 1000 ml of a mixture prepared by mixing 50 
volumes of water and 50 volumes of acetonitrile. 

Test solution (a). Weigh and powder 20 table-t$, Weigh a 
quantity of the powder containing about 25 rneof oproloI 

Test solution (b). Dilute a suitable volume of test solutio 
with the solvent mixture to obtain a solution containing 
per cent w/v of bisoprolol fumarate. 

Test solution (c) 

Reference solution (a). A solution containing 0.004 per 

per cent w/v of hydrochlorothiazide. 

(c) . Dilute a suitable volume of test solution (a)
with solvent mixture to obtain a solution containing 0.00625 

cent 
w/v each of chlorothiazide RS and hydrochlorothiazide RS 
in solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of bisoprolol fumarate RS and 0.00625 per cent w/v of 
hydrochlorothiazide RS in solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 8.0 mm, packed with m  

phenyl groups bonded to porous silica (5 gm), 
- mobile phase: A. dilute 10 ml of I Mdibutylammo nium  

phosphate with 1000 ml of water, 
B. a mixture of 30 volumes of acetonitrile 

and 20 volumes of water, add 10 ml of 1 M dibutyl-
ammonium phosphate and stir vigorously for 2 minutes, 
filter. 

- flow rate: 3 ml per minute, 
- a gradient programme using the conditions given be 
- spectrophotometer set at 225 nm, 
- injection volume: 10 gl. 

Time 	Mobile phase A 	Mobile phase I 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 	 1(X) 	 0 

9 	 40 	 60 

9.1 	 100 	 0 

12 	 100 	 0 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to chlorothiazide 
and hydrochlorothiazide is not less than 1.5 obtained 
with reference solution (a), the tailing factor due to 

hydrochlorothiazide is not more than 1.3 obtained with 
reference solution (b) and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject reference solution (b) and test solution (b), (c). 

Calculate the content of (C 18 H 31 N04 ) 2 ,C4H404 
C7lielN304S2in the tablets. 

Storage. Store protected from light and moisture. 

C551184N17021S3,112SO4 
	 Mol. Wt. 1513.6 

(Bleomycin A2 Sulphate) 

C55H84N20021S2,142SO4 
	 Mol. Wt. 1523.6 

(Bleomycin B2 Sulphate) 

Bleomycin Sulphate is the sulphate salt of bleomycin, a mixture 
of basic cytotoxic glycopeptides produced by the growth of 
Streptomyces verticillus or produced by other means. Its main 
components are bleomycin A2 and bleomycin B2 . Bleomycin A2 
sulphate is/V/43 (dimethylsulphonio)propyl]bleomycina-mide 
hydrogen sulphate and Bleomycin B2 is N'-(guanidinobutyl) 
bleomycinamide sulphate. 

Bleomycin Sulphate contains not less than 1.5 and not more 
than 2.0 Units of bleomycin per mg and the content of 
bleomycins is: bleomycin A2, between 55 per cent and 70 per 
cent;bleomycin B2, between 25 per cent and 32 per cent; sum 
of Neomycin A2 and bleomycin B2, not less than 85 per cent; 
demethylbleomycin A2, not more than 5.5 per cent; other related 
substances, not more than 9.5 per cent. 

Category. Anticancer.

‘Doeesekiy, 
 in divided 

injection, the equivalentof 15 to 30 Units ofbleomycin v  

Description. A white or cream-coloured, amorphous powder. 

pCaArUTticlisON . 	Bleomycin Sulphate must be handled with care, 
avoiding contact with the skin and inhalation of airborne 

ldentifica tion 

A. Determir 
Compare tl 
sulphate R, 
sulphate. 

Tests 

pH (2.4.24). 4.5 to 6.0, determined in a solution containing 
10 Units per ml. 

Copper. Not more than 0.02 per cent determined by Method A 
or by Method B. 

A. Weigh 50 mg, transfer to a 60-m1 separator and dissolve in 
10.0 ml of 0.1 M hydrochloric acid. Add 10 ml of a 0.01 per 
cent w/v solution of zinc bis (diphenyl dithiocarbamate) in 
carbon tetrachloride and shake vigorously for 1 minute. Allow 
the layers to separate, filter the lower layer through 1 g of 
anhydrous sodium sulphate. Treat similarly 1.0 ml of copper 
standard solution (1 0 ppm Cu) and measure the absorbances 
(2.4.7) of the two solutions at the maximum at about 435 nm, 
using carbon tetrachloride as the blank. 

B. Determine by atomic absorption spectrophotometry (2.4.2) 
measuring at 324.7 nm using an air-acetylene flame and a 
solution prepared by dissolving 50 mg of the substance under 
examination in water and dilute to 10.0 ml with water. Use 
copper solution AAS suitably diluted with water, for preparing 
the reference solutions. 

Content of bleom ■ cins. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve the substance under examination in 
freshly boiled and cooled water so as to give a solution 
containing about 2.5 Units per ml. (This solution should be 
stored at 2° to 8° just before use). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Nucleosil C 18), 

- mobile phase: Transfer 0.96 g of sodium 
1 -pentanesulphonate to a 1000-ml volumetric flask, add 
5.0 ml of glacial acetic acid and 900 volumes of water. 
Mix and adjust the pH to 4.3 with strong ammonia 
solution (1.86 g of disodium edetate may be included if 
needed for satisfactory chromatography). Adjust the 
volume with water, mix well, filter and degas before use. 
Use a linear gradient of 10 per cent to 40 per cent 
methanol, which also is filtered and degassed before 
use, mixed with this solution, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

After the final conditions are reached (about 60 minutes) allow 

n 
0.01 

and 

142N-...e0  H 	NH2 
N 

le by infrared absorption spectrophotometry (2.4.61. 
he spectrum with that obtained with bleomycin the cbromatogr*hy to proceed with the final gradient mixture 
5 or with the reference spectrum or bleomyejti„. -for an-additiOnal 20 minutes or until demethylbleomycin A2 is 

*,4•7-„* 
eluted. 
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Inject the test solution and proceed with gradient elution, 
pumping the mobile phase mixture under the conditions 
mentioned above for about 80 minutes or until the 
demethylbleomycin A2 is eluted. The usual order of elution is 
bleomycinic acid, bleomycin A2 (first principal peak), bleomycin 
A5, bleomycin B2 (second principal peak), bleomycin B4 and 
demethylbleomycin A2 (retention time relative to bleomycin 
A2, between 1.5 and 2.5). 

Measure the peak responses of all peaks. Calculate the 
contents of each bleomycin component by comparing the 
ratios of the individual areas of the peaks with that of the total 
area of all bleomycins. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 50 mg by drying in an oven over phosphorous pentoxide 
at 60° at a pressure not exceeding 0.25 kPa for 3 hours. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A or B (2.2.10), and express the result in Units per mg. 

Bleomycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per unit of bleomycin. 

Bleomycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. If the material is sterile, it should be stored in sterile, 
tamper-evident containers and sealed so as to exclude micro-
organisms. 

Labelling. The label states (1) the strength with respect to 
Bleomycin Sulphate as the number of bleomycin Units per 
mg; (2) whether or not the contents are intended for use in the 
manufacture of parenteral preparations. 

Bleomycin Injection 

Bleomycin Sulphate Injection 

Bleomycin Injection is a sterile freeze dried material consisting of 
Bleomycin Sulphate with or without excipients. It is filled in a 
sealed container. 

The injection is constituted by dissolving the poritents of 'the 
sealed container in the requisite amount of the liquid stated 
on the label before use. 

The constituted solution complies with the tests for Clarity 
of solution and Particulate matter stated under Parenteral 
Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Bleomycin injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of bleomycin 
and the content of bleomycins is: bleomycin A2, between 
55 per cent and 70 per cent;bleomycin B 2, between 25 and 
32 per cent; sum of bleomycin A2 and bleomycin B2, not less 
than 85 per cent; demethylbleomycin A2, not more than 5.5 per 
cent; other related substances, not more than 9.5 per cent. 

The contents of the sealed container comply with the tests 
stated under Parenteral Preparations (Powders for 
Injection) and with the following requirements. 

Usual strengths. 15 units per vial; 30 units per vial. 

Identification 

A. Determine by infra-red absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
bleomycin sulphate RS or with the reference spectrum of 
bleomycin sulphate. 

B. It gives the reactions of sulphates (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 6.0, determined in a solution containing 10 
Units per ml. 

Copper. Not more than 0.02 per cent, determined by Method A 
or Method B 

A. Weigh a quantity containing about 50 mg of bleomycin, 
transfer to a 60-m1 separator and dissolve in 10.0 ml of 0. 1 M 
hydrochloric acid. Add 10 ml of a 0.01 per cent 
w/v solution ofzinc his (diphenyl dithiocarbamate) in carbon 
tetrachloride and shake vigorously for 1 minute. Allow the 
layers to separate, filter the lower layer through 1 g of 
anhydrous sodium sulphate. Treat similarly 1.0 ml of copper 
standard solution (10 ppm Cu) and measure the absorbances 
(2.4.7) of the two solutions at the maximum at about 435 nm, 
using carbon tetrachloride as the blank. 

B. Determine by atomic absorption spectrophotometry (2.4.2) 
measuring at 324.7 nm using an air-acetylene flame and a 
solution prepared in the following manner: Weigh a quantity 
containing about 75 mg of bleomycin, dissolve in water and 
dilute to 10 .0 ml with the same solvent. Use copper solution 
AAS suitably diluted with water, for preparing the reference 
solutions.. 

-Content of bleomycin. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a suitable quantity dissolve in freshly 
boiled and cooled water and dilute to obtain a solution 
containing about 2.5 Units per ml. (This solution should be 
stored at 2° to 8° just before use). 

chromaast taogirnaletc
steel

s y s tec  system 
 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
masoNbuicle asleospilhC1 e8): , 

- Transfer 0.96 g of sodium 
1-pentanesulphonate to a 1000-m1 volumetric flask, add 
5.0 ml ofglacial acetic acid and 900 volumes of water. 
Mix and adjust the pH to 4.3 with strong ammonia 
solution (1.86 g of disodium edetate may be included if 
needed for satisfactory chromatography). Adjust the 
volume with water, mix well, filter and degas before use. 
Use a linear gradient of 10 per cent to 40 per cent 
methanol, which also is filtered antraegassed before 
use, mixed with this solution, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

After the final conditions are reached (about 60 minutes) allow 
the chromatography to proceed with the final gradient mixture 
for an additional 20 minutes or until demethylbleomycin A2 is 
eluted. 

Inject the test solution and proceed with gradient elution, 
pumping the mobile phase mixture under the conditions 
mentioned above for about 80 minutes or until the 
demethylbleomycin A, is eluted. The usual order of elution is 
bleomycinic acid, bleomycin A2 (first principal peak), bleomycin 
A5, bleomycin B2 (second principal peak), bleomycin B4 and 
demethylbleomycin A, (retention time relative to bleomycin 
A2,. between 1.5 and 2.5). 

Measure the peak responses of all the peaks. Calculate the 
contents of each bleomycin component by comparing the 
ratios of the individual areas of the peaks with that of the total 
area of all bleomycins. 

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per unit of bleomycin. 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
by drying the combined contents of two containers in an 
oven at 60° at a pressure not exceeding 0.7 kPa for 3 hours. 

Assay. Determine the weight of the contents of 10 containers. 
Mix the contents of the containers and determine by the 
microbiological assay of antibiotics, Method A or B (2.2.10) 
and express the results in Units per vial. 

Storage. The sealed container should be protected from 
light. . 

Labelling. The label states the total number of units contained 
in the sealed container. 

1396 

BORIC ACID 

Boric Acid 

H3B01 	 Mol. Wt. 61.8 

Boric Acid contains not less than 99.5 per cent and not more 
than 100.5 per cent of H 3 B03 , calculated on the dried basis. 

Category. Local anti-infective. 

Description. A white, crystalline powder or colourless shiny 
plates unctuous to the touch or white crystals; odourless. 

Identification 

A. Dissolve 0.1 g by gently warming with 5 ml of methanol to 
which a few drops of sulphuric acid have been added. Ignite 
the solution; the flame has a green border. 

B. Dissolve 3.0 g in 90 ml of boiling distilled water, cool; the 
solution is slightly acid (2.4.46). 

Tests 

Appearance of solution. A 3.5 per cent w/v solution in boiling 
water is clear (2.4.1), and colourless (2.4.1). 

pH (2.4.24). 3.8 to 4.8, determined in the solution obtained in 
Identification test B. 

Solubility in ethanol. Dissolve 1.0 g in 10 ml of boiling ethanol 
(95 per cent): the solution is not more opalescent than 
opalescence standard 052 (2.4.1), and colourless (2.4.1). 

Arsenic (2.3.10). Dissolve 1.0 g in 50 ml of water containing 
2 g of citric acid and add 0.1 ml of stannous chloride solution 
AsT and 10 ml of hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (10 ppm). 

Heavy metals (2.3.13). A solution produced by dissolving 
1.0 g in 2 ml of dilute acetic acid and diluting with sufficient 
water to produce 25 ml complies with the limit test for heavy 
metals, Method A (20 ppm). 

Sulphates (2.3.17). Dissolve 0.33 g in 10 ml of boiling water 
and dilute to 15 ml with water. The solution complies with the 
limit test for sulphates (450 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over silica gel for 5 hours. 

Assay. Weigh 2.0 g, dissolve in a mixture of 50 ml of water and 
100 ml ofglycerin, previously neutralised to phenolphthalein 
solution. Titrate with I M sodium hydroxide using 
phenolphthalein solution as indicator. 

1 ml of / M sodium hydroxide is equivalent to 0.06183 g of 

Labelling. The label states that it is not meant for internal use. 
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Bortezomib 

0 

CH 3  

C19H25BN404 
	 Mol. Wt. 384.2 

Bortezomib is [(1R)-3-methy1-1-[[(25)-1-oxo-3-phenyl-2- 
[(pyrazinylcarbony1)-amino]propyllaminolbutyliboronic acid. 

Bortezomib contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci9H25BN404, calculated on the dried 
basis. 

Category. Anticancer. 

Dose. For lymphoma, 1.3 mg per square meter as bolus 
intravenous injection or subcutaneously twice weekly for two 
weeks; followed by ten day rest period; third week considered 
a treatment cycle. 

Description. A white to off-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bortezomib RS 
or with the reference spectrum of bortezomib. 

Tests 

Specific Optical Rotation (2.4.22). - 45.0° to - 55.0°, calculated 
on dried basis and determined in a 1.0 per cent w/v solution in 

methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 5.0 ml of mobile phase B and dilute to 50.0 ml 
with mobile phase A. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), 
column temperature: 35°, 
sample temperature: 5°, 
mobile phase: A. a mixture of 30 volumes of acetonitrile. 
70 volumes of water and 0.1 volume offormic acid, 

B. a mixture of 80 volumes.efacetTitiiie,. 
20 volumes of water and 0.1 volume offiri-inie aced, 
a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
spectrophotometer set at 270 nm, 
injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 	. 

0 100 0 

15 100 0 

30 0 100 

45 0 100 

47 100 0 

55 100 0 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Chiral purity. Determine by liquid chromatography (2.4.14), 
as described in the Related substances with the following 
modifications. 

The retention time of bortezomib peak is about 8.5 minutes 
and of S, S enantiomer is about 10.5 minutes. 

Inject the test solution. The area of the peak corresponding to 
S, S enantiomer is not more than 0.5 per cent, calculated by 
area normalization. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 0.5 g by drying over phosphorus pentoxide at room 
temperature, under vacuum at a pressure of 1.5kPa to 2.5kPa 
for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances with the following 
modifications. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of mobile phase B and dilute to 50.0 ml with 

mobile phase A. 

Reference solution. Dissolve 25 mg of bortezomib RS in 5 ml 

of mobile phase B and dilute to 50.0 ml with mobile phase A. 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 2000 theoretical plates, the 

tailing factor is not more than 2.0 and the relative standard 
deviation is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI9H25BN404. 

Bortezomib Injection 
Borpatztemib Injection is a sterile freeze dried material consisting 

Etirezomib- with or without excipients. It is filled in a 
seakd container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of 0.9 per cent w/v 
sodium chloride injection immediately before use. 

The constituted solution complies with the requirements for 

Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 

after preparation but, in any case, within the period 
recommended by the manufacturer. 

Bortezomib injection contains not less than 95.0 per cent and 

not more than 105.0 per cent of the stated amount of 
bortezomib C_ 9 - C 1 9H25BN404 

Usual strengths. 2 mg per vial; 3.5 mg per vial 

Description. A white or almost whe powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral preparations 
(Powders for injection) and with the following requirements. 

Identification 

In the As ,say, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromat gram obtained with the reference solution. 

Tests 

pH. (2.4 .24). 4.0 to 7.0, when constituted as 1 mg per ml with 
0.9 per cent w/v sodium chloride injection. 

Appear ince of solution. A constituted solution containing 1 
mg of bo rtezomib per ml with 0.9 per cent w/v sodium chloride 
injection is clear (2.4.1) and colourless (2.4.1). 

(2.4.14). 
Related substances. Determine by liquid chromatography 

solvent 
 

m ixture  

mixture. 30 volumes of 0.9 per cent w/v of sodium 
and 70 volumes of acetonitrile. 

lion: Determine the weight of the content of 10 
-s. Weigh a quantity of the mixed contents of the 10 
-s containing 10 mg of Bortezomib, dissolve in the 
fixture and dilute to 20.0 ml with the solvent mixture. 

Dgraphic system 
tainless steel column 25 cm x 4.6 mm, packed with 
adecylsilane bonded to porous silica (5 pm) 
bile phase: A. a mixture of 1000 volumes of water 
11 volume of formic acid, 

B. acetonitrile 
gradient programme using the conditions given below, 

At rate: 1 ml per minute, 	 • 
ctrophotometer set at 270 nm, 
:etion volume: 201.11. 

BORTEZOMIB INJECTION 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 

15 70 30 

30 40 60 

60 40 60 

65 70 30 

70 70 30 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated by 
area normalisation. 

Tertiary Butanol. (If present) Not more than 5000 ppm. 

Determine by gas chromatography (2.4.13). 

Test solution. Transfer mixed contents of the containers 
containing 0.025 g of bortezomib to a 20 ml vial, add 1.0 ml of 
dimethylformamide. 

Reference solution (a). A 0.025 per cent w/v solution of 
tertiary butanol in dimethylformamide. 

Reference solution (b).Dilute 5.0 ml of reference solution (a) 
to 10.0 ml with dimethylformamide.Transfer 1.0 ml of this 
solution to a 20.0 ml vial. 

Chromatographic system 
- a capillary column 30 m x 0.53 mm, packed with bonded 

and crosslinked siloxane (3 gm), 
- temperature: 

column 	Time 	Temperature 
(in min.) 

0 - 8 	 40 
8-10 	80 

10 - 14.5 	 90 
inlet port at 200° and detector at 250°, 
flame ionization detector, 
flow rate: 4 ml per minute, helium as the carrier gas. 

Inject 1111 of vapour phase from the reference solution (b) and 
the test solution. 

Calculate the content of tertiary butanol from the peak 
responses of tertiary butanol in the test solution and the 
reference solution (b). 

Bacterial Endotoxins (2.2.3). Not more than 75 Endotoxin 
Units per mg of bortezomib. 

A ssaf . Deterg;lipe by liquid chromatography (2.4.14). 

So/I .entmixtirre, 35 volumes of acetonitrile, 65 volumes of 
water and 0.1 volume offormic acid. 

BORTEZOMIB 

Solvent r 
chloride 

Test S0114 

containel 
containet 

Chromat 
- as 

Oct 
- m 

an 
o 

- a gi 
- flol 
- se 
- inpje 



Name 

C H 3 

, H2O 

BOSENTAN MONOHYDRATE 

Test solution: Determine the weight of the content of 10 
containers. Weigh a quantity of the mixed contents of the 10 
containers containing 20 mg of Bortezomib, dissolve in the 
solvent mixture and dilute to 50.0 ml with the solvent mixture. 

Reference solution. A 0.04 per cent w/v solution of bortezomib 
RS in the solvent mixture. 

Chromatographic system: 
- a stainless steel column 15 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 30 volumes of acetonitrile, 

70 volumes of water and 0.1 volume of formic acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 270 nm, 
- injection volume: 20 tl 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H25BN404in the injection. 

Storage. Store protected from light and moisture. 

Labeling. The label states the quantity of bortezomib 
contained in the sealed container. 

Bosentan Monohydrate 

,O 
N H 

1 	N 
N 

OH 

C27H29N506S,H20 	 Mol. Wt. 569.6 

Bosentan Monohydrate is 4-(1, 1- Dimethylethyl)-Nt 642- 
hydroxyethoxy)-5-(2- methoxyphenoxy)[2,2-bipyrimidin]-4-yl] 
benzenesulfonamide monohydrate. 

Bosentan Monohydrate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 27H 29N 506S, calculated 
on the anhydrous basis. 

Category. Antihypertensive. 

Dose. Initial dose, 62.5 mg twice daily for four weeks; Usual . 
 maintenance dose, 125 mg twice daily. 

IP 201E 

Description. A white to yellowish powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with bosentan 

 monohydrate RS or with the reference spectrum of bosentan 
monohydrate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture A. a mixture of 90 volumes of acetonitrile and 
10 volumes of water. 

Solvent mixture B. a mixture of equal volumes of mobile phase 
A and mobile phase B. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture B and dilute to 50.0 ml with 
the solvent mixture B. 

Reference solution. A 0.01 per cent w/v solution of bosentan 
monohydrate RS in the solvent mixture A. Dilute 1.0 ml of this 
solution to 100.0 ml with the solvent mixture B. 

.1* 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl silica gel bonded to porous silica (5 gm), (Such 
as Zorbax SB-Phenyl), 

- sample temperature: 8°, 
- column temperature: 35°, 
- mobile phase: A. a mixture of 40 volumes of methanol 

and 60 volumes of a buffer solution prepared by diluting 
1.0 ml of triethylamine in 1000 ml of water, adjusted to 
pH 2.5 with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 
	

Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

70 
	

30  

5 70 30 

25 40 60 

30 40 60 

35 70 30 

70 30 

Relative 	Correction 
retention time 	factor 

Bos entan related compound E' 0.39 
	

1.15 

Bos entan related compound D 2  0.57 
	

1.38 

Bos entan related compound B 3  0.96 
	

0.99 

Bos entan 
	 1.0 

Bos entan related compound A 4  1.34 
	

1.16 

Bos entan related compound C 5  2.15 
	

1.12 

21 44  60..epr ti-cbhUi  toy:0) b5  72Zemn SeUt hl fooxnyapnlhi eden  

xy)-2,2'-bipyrimidine, 

34-(Iert-butyl)-N - [ 6- hydroxy -  5 -(2-methoxyphcnoxy)-2,2'- 

4b4i p..(yt rmt _ibdui nt  -y 	rb6e_ nc  zh ou _1 5f o_ n( 2a _mini de teh, 

oxyphenoxy)-2,2'-bipyrimidin- 

451-y, 12] _bBenzi se(nts6ulfoona_moideer,t  

-butyl)phenylsulfRamido]-5-(2- 

methoxyphenoxy)42,2'-bipyrimidine]-4-y1}oxy) ethane. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak due to bosentan related compounds A, B, C, D and E is 
not more than 1.5 times the area of principal peak in the 
chromatogram obtained with the reference solution (0.15 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and the sum of the 
areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.5 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not less than 2.0 per cent and not more than 
4.Oper cent, determined on 0.1g dissolved in a mixture of 

examination 

volumes of methanol and dimethylformamide. 

Assay. Determine by liquid chromatography (2.4.14). 
Test 

 

mobile 

solution. Dissolve 25 mg of the substance under 

x  

iination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 

Reference  trence solution. A 0.01 per cent w/v solution of bosentan m  

)hydrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mrp, packed-With 

phenyl silica gel bonded to porous silica (S. (Such 
as Zorbax SB-Phenyl), 

- sample temperature: 8°, 
- column temperature: 35°, 
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of a buffer solution prepared by diluting 
1.0 ml of triethylamine in 1000 ml of water, adjusted to 
pH 2.5 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 271129N506 S. 

Storage. Store in tight container and at a temperature not 
exceeding 25°. 

Bosentan Tablets 

Bosentan Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of bosentan, 
C27H29N 5 06 S • 

Usual strengths. 62.5 mg; 125 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.5 per cent w/v solution ofsodiumlauryl-
sulphate, adjusted to pH 6.8 with 0.01M hydrochloric acid or 
0.01 M sodium hydroxide, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the mobile 
phase. 

Reference solution. Dissolve a quantity of bosentan 
menetiVdpatiz-R'S in methanol and dilute with the mobile phase 
to obtain a solution of known concentration similar to the 

ected concentration of the test solution. 

BOSENTAN TABLETS 

H 3 C 
H 3 C 

H 3C 
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Zorbax SB- C18), 

- column temperature: 40°, 
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
phosphate in 1000 ml of water and 70 volumes of 
methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 205 nm, 
- injection volume: 10 pl. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 
C27H29N506S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. a mixture of equal volumes of acetonitrile 
and a buffer solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted pH 3.0 with 
orthophosphoric acid. 

Test solution. Disperse an accurately weighed quantity of the 
tablet powder containing 50 mg of bosentan in 30 ml of the 
solvent mixture with the aid of ultrasound for 10 minutes and 
dilute to 50.0 ml with the solvent mixture, mix well and filter. 

Reference solution  .  A 0.001 per cent w/v solution of bosentan 
monohydrate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as lnertsil ODS 3V), 

- column temperature: 40°, 
- mobile phase: a mixture of 55 volumes of a buffer solution 

prepared by diluting 1.0 ml of triethylamine in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid 
and 45 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 205 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all,the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution (2„0 

	-740 
per cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained w ith 
reference solution (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets.  1111 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse an 
accurately weighed quantity of the powder containing 125 m g 

 of bosentan in 140 ml of the methanol with the aid of 
ultrasound for 10 minutes and dilute to 200.0 ml with the 
methanol, mix well and filter. Dilute 5.0 ml of this solution to 
25.0 ml with the methanol. 

Reference solution. A 0.0125 per cent w/v solution of bosentan 
monohydrate RS in methanol. 

Use chromatographic system as described under Dissolution 

Inject 20 pi of the reference solution and the test solution. 

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 800 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.  

Calculate the content of C 27H29N 506S in the tablets. 

Storage. Store in a cool and dry place. 

Labelling. The label states the strength in terms o f th e 
equivalent amount of bosentan. 

Brimonidine Tartrate 

COOH 
H-C-OH 

N 
	HO-C-H 

COOH 

C I  H i 0BrN 5, C4H606 	 Mol. Wt. 442. 

Brimonidine Tartrate is 5-bromo-6-(2-imidazolidinyliden( 
amino) quinoxaline L-tartrate. 

Brimonidine Tartrate contains not less than 98.0 per cent an 
not more than 102.0 per cent of C I  Hi0BrN5, C4H606, calculate 
on dried basis 

Category. Antiglaucoma. 

Description. A white to slightly yellowish powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6 
Compare-the spectrum with that obtained with brimonidir 
turtraie...RS or with the reference spectrum of brimonidir 
tartrate, 

STpeesctitsic optical rotation (2.4.22). +9.0° to +10.5°, determined 
pH(

1,4 . 14). 3.0 to 4.5, determined in a 1.0 per cent w/v solution. 

in a 1 0 1Lr cent w/v solution in water. 

Related substances. Determine by liquid chromatography 

(2es . 4  t solution. T lution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 

Rineofbeirl  ee  npcheasse.  solution. A 0.00005 per cent w/v solution of 
brimonidine tartrate RS in the mobile phase. 

Chromatographic _ o
acstainless

ad ecyistaseynesel  t ebc  

bonded to porous silica (5 pm), 
molumn 25 cm x 4.6 mm, packed with 

- mobile phase: a mixture of 10 volumKof acetonitrile 
and 90 volumes of 0.01 M triethylamine, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 248 nm, 
- injection volume: 20 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent) and the sum of the areas of all the secondary 
peaks is not more than 10 times the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on d ry ing (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.25 g in 40 ml ofglacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

C II H 
1 ml 

►oBrN5, C4H606. 
of 0.1 M perchloric acid is equivalent to 0.04422 g of 

Storage. Store protected from light and moisture. 

Bri monidine Tartrate Eye Drops 

cent

Brilr tiii:nidine Tartrate Eye Drops is a sterile solution of 
Brimonidine tartrate in Purified Water. 

Brimonidine Tartrate Eye Drops contain not lewthan- 90.0 per 
and not more than 110.0 per cent of the state,d amoimtof 

b  

)nidine tartrate, CIIH1013rN5, C4H(O(,  

Usual strengths. 0.15 per cent w/v; 0.2 per cent w/v. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 5.7 to 8.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a suitable volume of the eye drops 
containing 10 mg of Brimonidine Tartrate to 20.0 ml with the 
mobile phase. 

Reference solution. A 0.0005 per cent w/v solution of 
brimonidine tartrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm), 
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of buffer solution prepared by diluting 
1.4 ml of triethylamine in 1000 ml water, adjusted to pH 
7.2 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 248 nm, 
- injection volume: 10 pl. 

The relative retention time with reference to brimonidine tartrate 
for debromobrimonidine impurity is about 0.6 and correction 
factor for debromobrimonidine impurity is 2.77. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to debromobrimonidine impurity is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent). The area  of 
any other secondary peak is not more than 0.3 times the  area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.3 per cent). The sum of the areas of all 
the secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent). 

Other tests: Comply with the tests stated under Eye Drops. 

Assay* . Determine by liquid chromatography (2.4.14). 

1402 1403 

6.1.1■11.. 



Test solution. Dilute a suitable volume of the eye drops 
containing 20 mg of Brimonidine Tartrate to 250.0 ml with the 
mobile phase. 

Reference solution. A 0.008 per cent w/v solution of 
brimonidine tartrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of buffer solution prepared by diluting 
1.4 ml of triethylamine in 1000 ml of water, adjusted to 
pH to 7.2 with glacial acetic acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 248 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content ofC111 -11013rN5, C4F1606in the Eye Drops. 

Storage. Store protected from light. 

Brinzolamide 

H 2 N - 	S 	s  N 	OC H3 

0'  \ 0 

C 12H2IN305 S3 	 Mol Wt. 383.5 

Brinzolamide is(R)-4-(ethylamino)-3,4-dihydro-
2-(3-methoxypropy1)-2H-thieno[3,2-e]-1,2-thiazine-
6-sulphonamidel,l-dioxide. 

Brinzolamide contains not less than 98.0 per cent and not 
more than 102.0 per cent of C l2H 2I N303S3 , calculated on the 
dried basis. 

Category. Antiglaucoma agent. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotothetry (14.6). 
Compare the spectrum with that obtained with frinzolamicie 
RS or with the reference spectrum of brinzolatiiide. 

'1: 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 	 n) 

Method A 

Test solution. Dissolve 25 mg of the substance under 
examination in methanol and dilute to 50 ml with methanol. 

Reference solution (a). A 0.2 per cent w/v solution 
hrinzolamide RS in methanol. 

Reference solution (b). A 0.02 per cent w/v solution of 
hrinzolamide impurity A RS (S-0-4-ethylamino-2,3-dihydro-
24-3-methoxypropyl)-4H-thieno-[3,2,4-thiazine-6- 
sulphonamide-1,1-dioxide ) in methanol. 

Reference solution (c). Dilute 10.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to a 50-m1 volumetric flask. 
Dilute to 50.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

Pack ADH (5 gm), 
- mobile phase: a mixture of 55 volumes of ethanol, 40 

volumes of hexane, 5 volumes of methanol and 0.2 
volume of triethylamine, 

- flow rate: 0.75 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 gl. 

Inject the reference solution (c). The resolution between 
brinzolamide and brinzolamide impurity A is not less than 1.8. 

Inject the test solution. The area of any peak due to 
brinzolamide impurity A is not more than 0.5 per cent, calculated 
by area normalisation. 

Method B 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase A and dilute to 50.0 ml with 
mobile phase A. 

Reference solution. A 0.001 per cent w/v solution of 
hrinzolamide RS in mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: A. a mixture of 75 volumes of buffer 
solution prepared by dissolving 4.0 ml of triethylamine 
in 1000 ml of water adjusted to pH 3.0 with ortho 
phosphbi-ic acid and 25 volumes of acetonitrile, 

B. a mixture of 65 volumes of buffer 
solution and 35 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1200 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.3 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 

te st f
metals, 

 
Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105° fop hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
Rmobile e  phase . c es

olution. 

  

olution. A 0.01 per cent w/v solution of 
brinzolamide RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 65 volumes of buffer solution 

prepared by dissolving 4.0 ml of triethylamine in 1000 ml 
of water adjusted to pH 3.0 with orthophosphoric acid 
and 35 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
the column efficiency is not less than 1200 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C l2H2I N305S3 . 

BRINZOLAMIDE OPHTHALMIC SUSPENSION 

Usual strength. 1 per cent w/v. 

Identification 

In the Assay the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

pH (2.4.24). 6.5 to 8.5. 

Impurity A. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a suitable volume of the ophthalmic 
suspension containing 10 mg of brinzolamide to 25.0 ml with 
ethanol. 

Reference solution. A solution containing 0.04 per cent w/v of 
brinzolamide RS and 0.002 per cent w/v solution of 
hrinzolamide impurity A RS (hrinzolamide-(S)-isomer RS) 
in ethanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amylase tris-3,5-dimethylphenylcarbamate coated to 
porous silica (5 gm) (Such as chiral Pack ADH), 

- mobile phase: a mixture of 55 volumes of ethanol, 40 
volumes of hexane, 5 volumes of methanol and 0.2 
volume of diethylamine, 

- flow rate: 0.75 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 

The relative retention time with reference to brinzolamide for 
brinzolamide impurity A is about 1.2. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to brinzolamide and 
brinzolamide impurity A is not less than 1.8, the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor for the brinzolamide peak is not more than 1.8. 

Inject the test solution. The area of any peak due to 
brinzolamide impurity A is not more than 1.5 per cent, calculated 
by area normalisation method. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a suitable volume of the ophthalmic 
suspension containing 10 mg of brinzolamide to 50.0 ml with 
the mobile phase. 

Reference solution (a). A 0.02 per cent w/v solution of 
brinzolamide RS in the mobile phase. 

ReferOtce solution (h). A 0.006 per cent w/v solution of (R-4- 
Amino)-2,3-dihydro-2-(3-methoxypropyl )-4H -thieno[3,2,-e]- 

= 

• 

BRINZOLAMIDE 
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Brinzolamide Ophthalmic Suspension 
Brinzolamide Ophthalmic Suspension is a sterile, aqueous 
suspension of Brinzolamide containing a suitable antimicrobial 
preservative. 

Brinzolamide Ophthalmic Suspension contains -liot less.  
90.0 per cent and not more than 110.0 per cent of the stated 
amount of brinzolamide, C l2 H 2I N305 S.4.. 	• 
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thiazine-6-sulphonamide-1,1-dioxide ethandioate 1:1 
(brinzolamide impurity B RS) in reference solution (a). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm), 
- mobile phase: a mixture of 65 volumes of buffer solution 

prepared by dissolving 11.75 g of ammonium acetate in 
1000 ml of water, adjusted to pH 5.2 with acetic acid 
and 35 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

The relative retention time with reference to brinzolamide for 
brinzolamide impurity B is between 0.48 and 0.61. 

Inject reference solution (b). The test is not valid unless the 
resolution between brinzolamide and brinzolamide impurity B 
is not less than 4.5, the column efficiency is not less than 2500 
theoretical plates and the tailing factor is not more than 2.0 for 
principal peak. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated by 
area normalization method. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Dilute a volume of ophthalmic suspension 
containing 10 mg of brinzolamide to 50.0 ml with the mobile 
phase. 

Reference solution (a). A 0.02 per cent w/v solution of 
brinzolamide RS in the mobile phase. 

Reference solution (b). A 0.006 per cent w/v solution of 
brinzolamide impurity B RS in reference solution (a). 

Use chromatographic system as described in the Related 
substances. 

The relative retention time with reference to brinzolamide for 
brinzolamide impurity B is between 0.48 and 0.61. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between brinzolamide and brinzolamide 
impurity B is not less than 4.5, the column efficiency is not 
less than 2500 theoretical plates, the tailing factor is not more 
than 2.0 for principal peak obtained with reference solution 
(b) and the relative standard deviation for replicate injections 
is not more than 2.0 per cent for reference solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the content of C l2 H2I N 305 S3  in the:suspension. 

Bromhexine Hydrochloride 

.HCI 

CI4H2oBr2N2,HCI 
	

Mol. Wt. 41' 

Bromhexine Hydrochloride is 2-amino-3,5-dibromo-
benzyl(cyclohexypmethylamine hydrochloride. 

Bromhexine Hydrochloride contains not less than 98.S 
cent and not more than 101.5 per cent of CI4H2oBr2N2,11 
calculated on the dried basis. 

Category. Expectorant. 

Dose. 8 to 16 mg three to four times daily. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted i f tests A and E are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bromhexine 
hydrochloride RS or with the reference spectrum of 
bromhexine hydrochloride. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

C. Dissolve about 25 mg in a mixture of 1 ml of 1 M sulphuric 
acid and 50 ml of water, add 2 ml ofdichloromethane and 5 ml 
of a freshly prepared 2 per cent w/v solution of chloramthe T 
and shake; a brownish yellow colour is produced in the low er 
layer. 

D. A solution prepared by dissolving about 1 mg in 3 ml of 
0.1 M hydrochloric acid gives the reaction for primary 
aromatic amines (2.3.1). 

E. Dissolve about 20 mg in 1 ml of methanol and add 1 mlfif 
water. The solution gives reaction (A) of chlorides (2.3.1) 

Tests 

Related substances. Determine by liquid chromatographY 
_ 	 q 

Test Jo---. 1utioii:Y .Dissolve 50 mg of the substance undit 
examination in 10 ml of methanol. 

Reference solution (a). Dissolve 5 mg of bromhexine impurity 

C RS in methanol, add 1.0 ml of the test solution and dilute to 

1 0.0 
ce solution (bnol).  . A 0.0005 per cent w/v solution of Reference  ne(ea  l  n3anst p  .dt 

stainless 

ncg ri a)n, pa  

bromhexine hydrochloride RS in methanol. 

c  

1 ePpshessteel  osyc 
system 

 octadecylsilane 
column 

 bonded to porous silica 
olumn 12 cm x 4.6 mm, packed with 

mobile phase: a mixture of 20 volumes of buffer solution 
prepared by dissolving 0.5 ml of orthophosphoric acid 
to 950.0 ml of water, adjust the pH to 7.0 with 
triethylamine, dilute to 1000 ml and 80 volumes of 
acoeton i tri 
flow rate: l per minute, 
spectrophotometer set at 248 nm e. 

- injection volume: 10µl. 

The relative retention time with reference to bromhexine 
hydrochloride for bromhexine hydrochloride impurity A is 
about 0.1, for bromhexine hydrochloride impurity B is about 
0.2, for bromhexine hydrochloride impurity C is about 0.4 and 
for bromhexine hydrochloride impurity D is about 0.5. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peak due to bromhexine hydrochloride 
and bromhexine hydrochloride impurity C is not less than 
12.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than twice the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent), the area of not more than 
one such peak is more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent) and sum of areas of all secondary peaks is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in 70 ml of ethanol (95 per cent), add 

hydroxide, determining the end-point potentiometrically 

1 ml of 0.1 M hydrochloric acid and titrate Msodium 

(2 .4.25).  2 508) r. 2N2  Record it 	

41

he the 	added between the two inflections. 
lml of 0.1 M sodium hydroxide is equivalent .0.0412,61 of 

4H 

  

Storage. Store prOtected from light. 

Bromhexine Tablets 

Bromhexine Hydrochloride Tablets 

Bromhexine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
bromhexine hydrochloride, C I4H2oBr2N2,HCI. 

Usual strengths. 4 mg; 8 mg. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows an absorption maximum 
only at about 317 nm. 

B. Suspend a quantity of the powdered tablets containing 
0.1 g of Bromhexine Hydrochloride in 5 ml of dilute ammonia 
solution and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined extracts with 5 ml of 
water, filter through anhydrous sodium sulphate and 
evaporate the filtrate to dryness using a rotary evaporator. If 
necessary, scratch the inside of the flask with a glass 
rod to induce crystallisation. Mix the residue with 1 g ofsodium 
carbonate, heat at a dull red heat for 10 minutes, allow 
to cool, extract with water and filter. The filtrate, after 
acidification with 2 M nitric acid, yields reaction A of bromides 
(2.3.1). 

C. Shake a quantity of the powdered tablets containing 20 mg 
of Bromhexine Hydrochloride with 10 ml methanol and filter. 
The filtrate gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Bromhexine Hydrochloride in 10 ml of 
methanol. 

Reference solution (a). Dissolve 5 mg of bromhexine impurity 
C RS in methanol, add 1.0 ml of the test solution and dilute to 
10.0 ml with methanol. 

Reftrence solution (h). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 1.0 ml of this solution to 10.0 ml 
with methanol. 

Chromatographic system 
- a stainless steel column 12 cm x 4.6 mm, packed with 

(c3lim  endcapped octadecylsilane bonded to porous silica 

- mobile phase: a mixture of 20 volumes of buffer solution 
prepared by dissolving 0.5 ml of orthophosphoric acid 
to 950.0 ml of water, adjust the pH to 7.0 with 
triethyamine. dilute to 1000 ml and 80 volumes of 
deetonitrile, 
flow rate: 1 ml per minute, 

7 
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- spectrophotometer set at 248 nm, 
- injection volume: 10 pl. 

The relative retention time with reference to bromhexine 
hydrochloride for bromhexine hydrochloride impurity A is 
about 0.1, for bromhexine hydrochloride impurity B is about 
0.2, for bromhexine hydrochloride impurity C is about 0.4 and 
for bromhexine hydrochloride impurity D is about 0.5. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peak due to bromhexine hydrochloride 
and bromhexine hydrochloride impurity C is not less than 
12.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent), the area of one such peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent) and sum of areas of 
all secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 8 mg of Bromhexine Hydrochloride, 
shake with 50 ml of 0.1 M methanolic hydrochloric acid for 
30 minutes, add sufficient 0.1 M methanolic hydrochloric 
acid to produce 100.0 ml and filter. Measure the absorbance 
of the filtrate at the maximum at about 317 nm (2.4.7). Calculate 
the content of C I 4H20Br2N2,HCI taking 87 as the specific 
absorbance at 317 nm. 

Storage. Store protected from light. 

Bromocriptine Mesylate 

Br 

Cl2H40BrN 505,CH401S 
	

Mol. Wt. 750.7  

Bromocriptine Mesylate is (5'S)-2-bromo-12'-hydrox9t, 
2 '-( 1-methylethyl)-5 '-(2-methylpropyl)ergotaman-3 ' 9 6%18; 
trione methanesulphonate lf 

Bromocriptine Mesylate contains not less than 98.0 per cent 
and not more than 101.0 per cent of C 32H40BrN505,CE1403 S, 
calculated on the dried basis. 

Category. Antiparkinson. 

Dose. The equivalent of 2.5 mg to 20 mg of bromocriptine 
daily, in divided doses. 

Description. A white or slightly coloured, fine crystalline 
powder; very sensitive to light. 

NOTE - Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light. 

Identification 

Test A may be omitted iftests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry in a 
mineral oil dispersion (2.4.6). Compare the spectrum with that 
obtained with bromocriptine mesylate RS or with the reference 
spectrum of bromocriptine mesylate. 

B. Dissolve 5 mg in 5 ml of methanol and dilute to 100 ml with 
0.01 M hydrochloric acid. The resulting solution, when 
examined in the range 230 nm to 360 nm (2.4.7) shows an 
absorption maximum at about 305 nm and a minimum at about 
270 nm; absorbance at about 305 nm, 0.60 to 0.68. 

C.To about 0.1 g add 5 ml of 2 M hydrochloric acid, shake for 
5 minutes, filter and add 1 ml of a 6 per cent w/v solution of 
barium chloride to the filtrate; it remains clear. Mix another 
0.1 g with 0.5 g of anhydrous sodium carbonate and ignite 
until a white residue is obtained. After cooling, dissolve the 
residue in 5 ml of water (solution A); solution A gives the 
reactions of sulphates (2.3.1). 

D. Solution A gives reaction (A) of bromides (2.3.1). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution BS5, YS5 or BYS5 (2.4.1). 

pH (2.4.24). 3.1 to 3.8, determined in a 1.0 per cent w/v solution 
in a mixture of 2 volumes of methanol and 8 volumes of water. 

Specific optical rotation (2.4.22). + 95° to + 105°, determined 
in a 1.0 per cent w/v solution in a mixture of equal volumes of 
mathano/ and dichloromethane. 

Related subttances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 50 volumes of chloride buffer 
p112.0 and 50 volumes of methanol. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 5.0 ml of methanol and dilute to 10.0 ml with 
chloride cebusffoelur tpioHn 20.0 

Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 10.0 ml with the solvent mixture. 

Reference solution (c). Dissolve the contents of a vial of 
bromocriptine mesylatefbr system suitability RS (containing 
bromocriptine impurities A and B) in 1.0 ml of the solvent 
mixture. 

 
Chromatographic system 

stainless steel column 12 cm x 4.0 mm, cked with - 
octadecylsilane bonded to porous silica (5gm), 
mobile phase: A. a 0.079 per cent w/v solution of 
ammonium carbonate, 

B. acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 2 ml per minute, 
spectrophotometer set at 300 nm, 
injection volume: 20 IA 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

30 40 60 

45 40 60 

47 90 10 

Use the chromatogram supplied with bromocriptine mesylate 
for system suitability RS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to 
bromocriptine impurities A and B. The relative retention time 
with reference to bromocriptine for bromocriptine impurity C 
is about 1.2. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to 2-bromodehydro-a-
ergocriptine (bromocriptine impurity A) and a-ergocriptine 
(bromocriptine impurity B) is not less than 1.1. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to bromocriptine impurity A is 
not more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.02 per cent), the area of secondary peak "retponding to 
bromocriptine impurity C is not more than 4 times, the areaof 
the principal peak in the chromatogram obtained"with referenCe 

solution (b) (0.4 per cent), the area of any other secondary 
peak is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent) (except the peak due 
to bromocriptine impurity A). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
80° at a pressure of 1.5 to 2.5 kPa for 5 hours. 

Assay. Weigh 0.5 g, dissolve in 80 ml ofa mixture of 10 volumes 
of anhydrous glacial acetic acid and 70 volumes of acetic 
anhydride. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25) Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.07507 g of 
C32H40BrN505,CH403S. 

Storage. Store protected from light in a deep freezer 
(temperature not exceeding -15'). 

Bromocriptine Capsules 

Bromocriptine Mesylate Capsules 

Bromocriptine Capsules contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bromocriptine, C32H40BrN505 . 

Usual strengths. 5 mg; 10 mg. 

NOTE - Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light. 

Identification 

A. Shake a quantity of the contents of the capsules containing 
10 mg of bromocriptine with 50 ml of methanol for 30 minutes. 
centrifuge and dilute 5 ml of the supernatant liquid to 20 m I 
with methanol. When examined in the range 230 nm to 360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
at about 305 nm and a minimum at about 270 nm. 

B. In the test for Related substances, the principal band in 
the chfOirtatogfam obtained with test solution corresponds to 
that in the chromatogram obtained with reference 
solution (e). 
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Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

NOTE - Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light. 

Mobile phase. A mixture of 0.1 volume of 13.5M ammonia, 1.5 
volumes of water, 3 volumes ofpropan-2-ol, 88 volumes of 
dichloromethane and 100 volumes of ether. 

Test solution. Shake a quantity of the contents of the capsules 
containing about 20 mg of bromocriptine with 10 ml of methanol 
for 20 minutes and centrifuge. 

Reference solution (a). Dilute 1 ml of the test solution to 10 ml 
with methanol. 

Reference solution (b). Dilute 3 ml of the test solution to 
100 ml with methanol. 

Reference solution (c). Dilute 1 ml of the test solution to 
100 ml with methanol 

Reference solution (d). Dilute 1 ml of the test solution to 
200 ml with methanol. 

Reference solution (e). A 0.23 per cent w/v solution of 
bromocriptine mesilate RS in methanol. 

Apply to the plate 50 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air, spray 
with ammonium molybdate solution and heat at 100° until 
bands appear (about 10 minutes). Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (3.0 per cent), not more than one such 
secondary spot is more intense than the chromatogram 
obtained with reference solution (c) (1.0 per cent) and not 
more than two such secondary spots are more intense than 
the chromatogram obtained with reference solution (d) 
(0.5 per cent). Ignore the spot within 20 mm of the line of 
application. 

Uniformity of content. Complies with the test stated under 
Capsules. 

Empty the contents of one capsule, crush, if necessary, add 
10.0 ml of methanol, shake vigorously and centrifuge. If 
necessary, dilute the solution appropriately and carry out the 
procedure described under the Assay beginning at the words 
"measure the absorbance ". 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 25 mg of bromocriptine and shake vigorously _" 
with 30 ml of methanol. Dilute to 100.0 ml with Oct/lanai and ". 
filter. Dilute further with methanol to yield a 	 concentration  

- 	-  

of about 50 tig per ml and measure the absorbance of th e 
 resulting solution at the maximum at about 305 nm (2.4.7). 

 Calculate the content of C32H40BrN 5O5  from the absorbance 
obtained by repeating the operation using bromocriptine 

 mesylate RS equivalent to 25 mg of bromocriptine instead of 
the substance under examination. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of bromocriptine. 

Bromocriptine Tablets 
Bromocriptine Mesylate Tablets 

Bromocriptine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
bromocriptine, C32H40BrN505 . 

Usual strengths. 1 mg; 2.5 mg. 

NOTE - Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light. 

Identification 

A. Shake a quantity of powdered tablets containing about 
20 mg of bromocriptine with 20 ml of methanol, filter, evaporate 
the filtrate to dryness on a water-bath and dry at 105° for 
1 hour.The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bromocriptine 
mesylate RS or with the reference spectrum of bromocriptine 
mesylate. 

B. Shake a quantity of the powdered tablets containing about 
10 mg of bromocriptine with 50 ml of methanol for 30 minutes, 
centrifuge and dilute 5 ml of the supernatant liquid to 20 ml 
with methanol. When examined in the range 230 nm to 360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
at about 305 nm and a minimum at about 270 nm. 

C. In the test for Related substances, the principal band in the 
chromatogram obtained with test solution corresponds to that 

in the chromatogram obtained with reference solution (e). 

Tests 

Related substances. Determine by thin-layer chromatographY 
(2.4.17), coating the plate with silica gel G. 

Solvent mixture. Equal volumes of chloroform and methanol. 

Mobile ;phase:-  A mixture of 0.1 volume of 1 3.5 M ammonia, 1.5 
volumes of Wafer, 3 volumes of propan-2-ol, 88 volumes of 

or9pieihane and 100 volumes of ether. 

Test solution. Shake a quantity of the powdered tablets 
containing about 10 mg of bromocriptine with 25 ml of the 
solvent mixture for 30 minutes, filter and wash the residue 
with two 5 ml quantities of the solvent mixture. Evaporate the 
filtrate and washings to dryness at 25° at a pressure of 2 kPa, 
dissolve the residue in 2 ml of the solvent mixture and 

eef

n  

etrrieftincgee.solution (a). Dilute 1 ml of the test solution to 10 ml 

Rweifthertehnecs:slvoelunttiomnixotu).re. D 

 ilute 3 ml of reference solution (a) to 

10  e ml 

 e with 

 solution 

oh leusolvent .mixture

Dilute  Reference h  1 ml of reference solution (a) to er 
10 ml with the solvent mixture. 

Reference solution (d). Dilute 1 ml of reference solution (a) to 
20 ml with the solvent mixture. 

Reference solution (e). A 0.55 per cent w/v solution of 
bromocriptine mesilate RS in the solvent mixture. 

Apply to the plate 20 sl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with ammonium 
molybdate solution and heat at 100° until spots appear ( about 

10 minutes). Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent), not more than one such secondary spot is more intense 
than the spot in the chromatogram obtained with reference 
solution (c) (1.0 per cent) and not more than two secondary 
spots are more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.5 per cent). Ignore the 
spot within 20 mm of the line of application. 

Uniformity of content. Complies with the test stated under 
Tablets. 

 

Finely crush one tablet, add 10.0 ml of methanol, shake 
vigorously and centrifuge. If necessary, dilute the solution 
appropriately and carry out the procedure described under 
the Assay beginning at the words "Measure the 
absorbance ". 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 2.5 mg of bromocriptine and shake 
vigorously with 30 ml of methanol. Dilute to 50.0 ml with 
methanol and filter. Measure the absorbance of the resulting 
solution at the maximum at about 305 nm (2.4.7). Calculate the 
content of C32H4oBrN505  from the absorbance obtained by 
repeating the operation with bromocriptine mesylate RS 
equivalent to 25 mg of bromocriptine in 50 ml methanol and 
diluting 5.0 ml to 50.0 ml with methanol. 

 

Storage. Store protected from light. 

Labelling. The label states the strength in teams oT the 
equivalent amount of bromocriptine. 

Bronopol 

B NO 2 

 HO_ 	0 H 

C3H6BrNa4 	 Mol. Wt. 200.0 

Bronopol is 2-bromo-2-nitropropane-1,3-diol. 

Bronopol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 3H6BrN04, calculated on the anhydrous 
basis. 

Category. Antiseptic; local anaesthetic. 

Description. White or almost white crystals or crystalline 
powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bronopol RS 
or with the reference spectrum of bronopol. 

B. Dissolve 0.1 g in 10 ml of water, add 10 ml of 7.5 Msodium 
hydroxide and carefully with constant stirring and cooling, 
0.5 g of nickel-aluminium alloy. Allow the reaction to subside, 
filter and carefully neutralise with nitric acid. The resulting 
solution gives reaction (A) of bromides (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 7.0, determined on 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14) 

Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of mobile phase. 

Reference solution (a). Dilute 5 ml of the test solution to 50 ml 
with the mobile phase. Further, dilute 1 ml of the solution to 
100 ml with the mobile phase. 

Reference solution (b). A solution containing 0.001 per cent 
w/v each of 2-methyl-2-nitropropan-1,3-diol and 
tris(hydroxymethyl)nitromethane in the mobile phase. 

Reference solution (c). A solution containing 0.0002 per cent 
w/v each of 2-methyl-2-nitropropane-1,3-diol, 2-nitro-
ethanol, sodium bromide and tris(hydroxymethyl)- 
nitromethan in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 um), 
column temperature: 35°, 

- mobile phase: a mixture of 189 volumes of water, 
0 volumes of acetonitrile and 1 volume of a 10 per cent 

-IA solution of orthophosphoric acid, adjusting the 
pH to 3.0 using 2 Msodium hydroxide, 

f 



Mol. Wt. 506.0 C281-133C1N2,2HC1 

CI 
CH 3  

CH3 , 2HCI 

CH3  

BUDESONIDE 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation is not more than 2.0 per cent. 

Inject reference solution (b), test solutions (a) and (b). In the 
chromatogram obtained with test solution(a), the area of any 
peak corresponding to impurity A is not more than the area of 
the peak obtained in the chromatogram obtained with reference 
solution (b) and the area of any other secondary peak is not 
more than the area of the peak in the chromatogram obtained 

with hteasttdesdryno ialushtio(23.8  solution (b). 

Sulphated 	Not more than 0.1 per cent. 

g (2.4.19). Not more than 1.0 per cent, determined 

on 1.0on 
g by  .o 
	

drying 
in an oven at 105°. 

Assay. Dissolve 0.4 g in 50 ml of anhydrous acetic acid, add 
10 ml of mercuric acetate solution. Titrate with 0.1 M perchloric 

acid, determining the end-point potentiostretrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0253 g of 
C28H33CIN2,2HC1. 

Storage. Store protected from light and moisture. 

Budesonide 

NI** 
OH 

HOB  

H 3C H 

H 

-0--/CH3 

-0 
H 

0 
H C 

C„H3406 

Budesonide is a mixture of the C-22S (epimer A) and the 
C-22R (epimer B) epimers of 16a,17-[(1RS)- 
butylidenebis(oxy)]-1113,21-dihydroxypregna-
1,4-diene-3,20-dione. 

an 10: 0 per the dried basis. 
rtcent of 	of epimers A and B, C25H3406, 

d on 
 

mCaotegioiry Glucocorticoid. 
dDaeoi  sisyce .rt\i‘u1. 

ice daily. 

Descrip tion. 

Crohn's disease, orally, 9 mg once daily in the 

mn  

; for up to 8 weeks; for asthma, 200_,t 4 0µg twice 

Ition. A white or almost white, crystatiii4 der. 

-f--: ..y-- 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with budesonide 
RS or with the reference spectrum of budesonide. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. Add a mixture of 1.2 volumes of water and 8 
volumes of methanol to a mixture of 15 volumes of ether and 
77 volumes of dichloromethane. 

Solvent mixture. 1 volume of methanol and 9 volumes of 
methylene chloride. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). A 0.25 per cent w/v solution of 
budesonide RS in the solvent mixture. 

Reference solution (b). A solution containing 0.25 per cent 
w/v of triamcinolone acetonide RS and 0.25 per cent w/v of 
budesonide RS in the solvent mixture. 

Apply to the plate 5 Ill of each solution. After development, 
dry the plate in air and examine in ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots. 

C. Dissolve about 2 mg in 2 ml of sulphuric acid. A yellow 
colour appears in 5 minutes and the colour changes to brown 
or reddish-brown in 30 minutes. Add cautiously the solution 
to 10 ml of water and mix. The colour fades and a clear solution 
remains. 

D. Dissolve about 1 mg in 2 ml of a solution containing 2 g of 
phosphomolybdic acid in a mixture of 10 ml of dilute sodium 
hydroxide solution,15 ml of water and 25 ml ofglacial acetic 
acid. Heat for 5 minutes on a water-bath. Cool in iced water for 
10 minutes and add 3 ml of dilute sodium hydroxide solution. 
The solution turns blue. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 30 ml of acetonitrile. Add about 60 ml of 
phosphate buffer pH 3.2 and, if necessary, disperse with the 
aid of Ultrasothd to dissolve. Dilute with phosphate buffer 
pH 3 .;sto 10& ml and allow to stand for at least 15 minutes 

eAnd filter. 

Mol. Wt. 430.5 

ealculae.  

Budesonide contains not less than 98.0 per cent and not more 
than : 

kt 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 20 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to sodium 
bromide and tris (hydroxymethyl) nitromethane is at least 
1.0 and the resolution between the peaks corresponding to 
tris(hydroxymethyl)nitromethane and 2-nitroethanol is at 
least 1.5. 

Inject reference solutions (a), (b) the test solution. Continue 
the chromatography for 3 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution the area of any peaks corresponding to 2-methyl-
2-nitropropane-1,3-diol and tris (hydroxymethyl) nitromethane 
are not more than the area of the corresponding peaks in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent each) and the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 5.0 g. 

Assay. In a flask fitted with a reflux condenser dissolve 0.4 g in 
15 ml of water and add 15 ml of 7.5 M sodium hydroxide. 
Slowly, with caution, add 2 g of nickel-aluminium alloy 
through the reflux condenser, agitating the flask whilst cooling 
under running water. Allow the mixture to stand for 10 minutes 
and boil for 1 hour. Cool and filter under reduced pressure, 
washing the condenser, flask and residue with 150 ml of water. 
Combine the filtrate and washings, add 25 ml of nitric acid 
and 40 ml of 0.1 M silver nitrate, shake vigorously and titrate 
with 0.1 M ammonium thiocyanate using ammonium iron(111) 
sulphate solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.020 g of 
C3H6BrN04. 

Storage. Store protected from light. 

Buclizine Hydrochloride 
Buclizine Dihydrochloride 

Buclizine Hydrochloride is (RS)-1-(4-tert-butylben ; 
 4-(4-chlorobenzhydryl)piperazine dihydrochloride 

Buclizine Hydrochloride contains not less than 99.0 per 
and not more than 100.5 per cent of C 28H33C1N2,2HC1, calcu 
on the dried basis. 

Category. Antihistaminic; antiemetic. 

Dose. For motion sickness, 25 or 50 mg given 30 minutes bef ore 
 travelling, repeated after 4 to 6 hours, if necessary; for migraine, 

12.5 mg; for nausea, 25 or 50 mg thrice daily; for skin disorders, 
25 to 50 mg daily. 

Description. A white or slightly yellowish, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2 4.6). 
Compare the spectrum with that obtained with bucl 'zine 
dihydrochloride RS or with the reference spectrum of bucl izine 
dihydrochloride. 

B. A 0.25 per cent w/v solution in ethanol (50 per cent) gives 
reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatogr p 
(2.4.14). 

Test solution (a). Dissolve 0.5 g of the substance t nder 
examination in 100 ml of the initial mobile phase. 

Test solution (b). Dissolve 10 mg of the substance under 
examination in 100 ml of the initial mobile phase and mix. Dilute 
10 ml of this solution to 100 ml with the same mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
buclizine dihydrochloride RS in the initial mobile phase. 

Reference solution (b). A 0.001 per cent w/v solution of 
buclizine impurity A RS (1,4-bis(4-chlorobenzylhydryl) 
piperazine RS) in the initial mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Nucleosil C 18), 

- mobile phase, initial: 0.01 M sodium heptanesulphonate 
in a mixture of 55 volumes of water and 45 volumes of 
acetonitrile, with the pH adjusted to 4.0 with 1 M 

orthophosphoric acid, final: 0.01 M sodium 
heptanesulphonate in a mixture of 20 volumes of water 
and 80 volumes of acetonitrile, with the pH adjusted to 
4.0 with 1 M orthophosphoric acid, a linear gradient 
elution programme for 30 minutes with the initial mobile 
phase and 10 minutes with the final mobile phase 
flow rate: 2 ml per minute, 

- spectrophotometer set at 230 nm, 
injection volume: 20 
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BUDESONIDE 

Reference solution (a). Dissolve 50 mg of budesonide RS in 
30 ml of acetonitrile. Add about 60 ml of phosphate buffer 
pH 3.2 and disperse, if necessary, with the aid of ultrasound 
to dissolve. Dilute to 100 ml with phosphate buffer pH 3.2 and 
allow to stand for at least 15 minutes before use and filter. 

Reference solution (b). Dilute reference solution (a) with the 
mobile phase to get a 0.00025 per cent w/v solution of 
budesonide. 

Use the chromatographic system described in the Assay. 

Inject reference solution (a). The test is not valid unless the 
resolution between epimer B peak and epimer A peak is not 
less than 1.5, the tailing factor for epimer B peak is not more 
than 1.5 and the relative standard deviation of sum of epimer 
A and epimer B peaks for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution: the area of any 
peak, other than the principal peak, is not greater than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of the areas 
of all the peaks, other than the principal peak, is not greater 
than thrice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.5 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 30 ml ofacetonitrile and dilute to 100.0 ml with 
phosphate buffer solution pH 3.2 and filter. 

Reference solution. Dissolve 50 mg of budesonide RS in 30 ml 
of acetonitrile and dilute to 100.0 ml with phosphate buffer 
solution pH 3.2. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 34 volumes of acetonitrile 

and 66 volumes of a buffer solution prepared by adding 
100 ml of 0.25 per cent w/v solution of orthophosphoric 
acid to 900 ml of 0.4 per cent w/v solution of sodium 
dihydrogen phosphate and adjusting the pH to 3.2, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between epimer B peak and epimer A peak is not 
less than 1.5, the tailing factor for epimer B peak is not more 
than 1.5, the column efficiency determined forAi -imer, B-peak 
is not less than 4000 theoretical plates and therellgive standard 
deviation for the sum of epimer A and B peaks for replicate 

injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C25H3406• 

Storage. Store protected from light. 

Budesonide Inhalation 
Budesonide Inhalation is a suspension of Budesonide 
suitable liquid, filled in a suitable pressurized container. 

Budesonide Inhalation delivers not less than 80.0 per ce 
and not more than 120.0 per cent of the stated amount o 
budesonide, C25H3406 per inhalation by actuation of the valve. 

Usual strengths. 100 gg; 200 gg. 

Identification 

A. Dilute a quantity of the inhalation with water to produce a 
solution containing 0.002 per cent  w/v  of Budesonide and 
filter. When examined in the range 200 nm to 350 nm (2.4.7), the 
solution exhibits a maximum only at about 247 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE  -  Protect the solutions from light. 

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
of phosphate buffer pH 3.2. 

Test solution. Discharge the container into a small, dry flask a 
sufficient number of times to obtain 1 mg of Budesonide and 
dissolve the residue in 3.4 ml ofacetonitrile. Mix with the aid 
of ultrasound and add sufficient phosphate buffer solutio 
pH 3.2 to produce 10 ml and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution tc 
200.0 ml with the solvent mixture. 

Reference solution (h). Dilute 1.0 ml of reference solution (a; 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed witl 

cndcapped octadecylsilane bonded to porous silica (: 
gm) (Such as Spherisorb ODS-2), 

- column temperature: 50", 
-mobile phase: A. a mixture of 2 volumes of ethanol, 34 

acetonitrile and 66 volumes of phosphate 
bqffer pH 3.2, 
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B. a mixture of equal volumes of 
acetonitrile and phosphate buffer pH 3.2, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 240 nm, 
injection volume: 100 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
38 100 0 
50 0 100 
60 0 100 
61 100 0 
70 100 0 

Inject reference solutions (a) and (b). The test .ist" not valid 
unless the resolution between the peaks due to budesonide 
epimer B and epimerA is not less than 1.5 in the chromatogram 
obtained with reference solution (a) and the signal to noise 
ratio of the peaks due to budesonide epimerA and epimer B is 
not less than 10.0 in the chromatogram obtained with reference 
solution (b). 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of the areas of all the secondary 
peaks is not more than 3 times the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (1.5 per cent). Ignore any peak with an area less than the 
sum of the areas of epimer peaks in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Epimer A. The content of epimerA (second peak) is 40.0 per 
cent to 51.0 per cent of the sum of areas of two epimer peaks of 
budesonide. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using the test solution. 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations). 

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised Metered-dose Preparations). 

Determine by liquid chromatography (2.4.14). 
NOTE  -  Protect the solutions from light. 

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
of phosphate buffer pH 3.2. 

Test solution. Determine the content of active ingredient by 
first 10 successive combined actuations of. the.  KOve after  _ 

• 

priming. Carry out the test for Content of active ingredient 
delivered by actuation of valve stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations), 
beginning at the words 'Remove the pressurised container 
from the actuator ...' and ending at the words `... to the volume 
specified in the monograph', using 32 ml of acetonitrile in 
the vessel. Transfer the combined solution and washings 
obtained from the set of 10 combined actuations to a flask to 
obtain a solution containing 0.002 per cent w/v of Budesonide 
in the solvent mixture. 

Reference solution. A 0.002 per cent w/v solution of 
budesonide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 gm) (Such as Spherisorb ODS-2), 

- column temperature: 50°, 
- mobile phase: a mixture of 2 volumes of ethanol, 34 

volumes of acetonitrile and 66 volumes of phosphate 
buffer pH 3.2, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to budesonide epimer B 
and epimerA is not less than 1.5. 

Inject the reference solution and the test solution. 

Calculate the content of C25113406 in the inhalation from the 
sum of the areas of two budesonide epimer peaks. Determine 
the content of active ingredient a second and third time by 
repeating the procedure on the middle 10 and on the last 10 
successive combined actuations of the valve, as estimated 
from the number of deliveries available from the container as 
stated on the label. For each of the three determinations the 
average content of C25H3406 delivered by a single actuation 
of the valve is within the limits stated under Content of 
budesonide. 

Budesonide Powder for Inhalation 
Budesonide Powder for Inhalation consists of Budesonide in 
microfine powder either alone or admixed with Lactose in a 
pre-metered unit for use in a suitable powder inhaler. 

Budesonide Powder for Inhalation  contains  not  less  than  80.0 
per cent and not more than 120.0 per  cent of  the stated amount 
of bticlesohicle, C , 51-13406  per unit dose.  
Usual strengths. 100 pig; 200 lig. 
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Identification 

A. Dilute a quantity of the powder for inhalation with sufficient 
water to produce a solution containing 0.002 per cent w/v of 
Budesonide and filter. When examined in the range 200 nm to 
350 nm (2.4.7), the solution exhibits a maximum only at 247 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

C. For products containing lactose- disperse 0.25 g of the 
powder for inhalation in 5 ml of water. Add 5 ml of 6 Mammonia 

and heat in a water-bath at 80° for 10 minutes; an orange-red 
colour is produced. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Protect the solutions from light. 

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
ofphosphate buffer pH 3.2. 

Test solution. Dissolve a quantity of the powder for inhalation 
containing 1 mg of Budesonide in 3.4 ml of acetonitrile with 
the aid of ultrasound and dilute to 10.0 ml with phosphate 

buffer pH 3.2, filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 um) (Such as Spherisorb ODS-2), 

- column temperature. 50°, 
- mobile phase: A. a mixture of 2 volumes of ethanol , 34 

volumes of acetonitrile and 66 volumes ofphosphate 

buffer pH 3.2, 
B. a mixture of equal volumes of 

acetonitrile and phosphate buffer pH 3.2, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 240 nm, 

- injection volume: 100 ul.  

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

38 100 0 
50 0 100 
60 0 
61 100 
'70 100 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to budesonid e 

 epimer B and epimerA is not less than 1.5 in the chromatogram 
obtained with reference solution (a) and in the chromatogram 
obtained with reference solution (b), the signal to noise ratio 
of the peaks due to budesonide epimerA and epimer B is not 
less than 10.0. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of the areas of all the secondary 
peaks is not more than 3 times the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (1.5 per cent). Ignore any peak with an area less than the 
sum of the areas of the epimer peaks in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Epimer A. The content of epimer A (second peak) is 40.0 per 
cent to 51.0 per cent of the sum of areas of two epimer peaks of 
budesonide. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using reference solution (b). 

Uniformity of delivered dose. Determine by liquid 
chromatography (2.4.14). 

NOTE - Protect the solutions from light. 

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
ofphosphate buffer pH 3.2. 

Test solution. Collect single doses of the powder for inhalation 
using the procedure described in Inhalation Preparations 
under (Powders for Inhalation) - Uniformity of delivered dose 
and dissolve the collected dose in sufficient of the solvent 
mixture to produce a solution containing 0.0004 per cent w/v 
of Budesonide. 

Reference solution. A 0.001 per cent w/v solution of 
budesonide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (3 
um) (Such as Spherisorb ODS-2), 

- column temperature: 50°, 
- mobile phase: a mixture of 2 volumes of ethanol, 34 

volumes of acetonitrile and 66 volumes of phosphate 

buffer pH 3.2, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 

injection volume: 100 

Injealhe-reference solution. The test is not valid unless the 
--• resoNtion between the peaks due to budesonide epimer B 

andrepimer A is not less than 1.5. 

Inject the reference solution and the test solution. 

Calculate the content of budesonide, C25H3406 per delivered 

dose. 
Other tests. Comply with the tests stated under Inhalation 
preparations (Powders for Inhalation). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Protect the solutions from light. 

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
f phosphate 

 

buffer pH a q  3.2 

" Test 	 quantity of the mixed contents of 
capsules in sufficient of the solvent mixture to get a solution 
containing 0.01 per cent w/v of budesonide. 

Reference solution (a). A 0.01 per cent w/v solution of 

° o solution. n . D  

budesonide RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture. 

Use chromatographic system as described in Uniformity of 
delivered dose. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to budesonide epimer B 
and epimerA is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C25H3406 per unit dose. 

Calculate the content of C25H3406 in the inhalation from the 
sum of the areas of two budesonide epimer peaks. 

Bumetanide 

0„0 
HOOC 	S/,

N H2 

CI7H201\1205S 
	

Mol. Wt. 364.4 

Bumetanide is 3-(aminosulphony1)-5-(butylamino)- 
4-phenoxybenzoic acid 

Bumetanide contains not less than 99.0 per cent and not more 
than 101.0 per cent of C I7H20N205S, calculated on the dried 
basis. 

Category. Diuretic. 

Dose. Orally, 0.5 to 2 mg once daily. 

Description. A white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bumetanide 
RS or with the reference spectrum of bumetanide. 

Tests 

Appearance of solution. A 0.5 per cent w/v solution in 0.6 per 
cent w/v solution of potassium hydroxide is clear (2.4.1) and 
colourless (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). Dissolve 2 mg each of 3-nitro-
4-phenoxy-5-sulphamoylbenzoic acid (bumetanide impurity 
A RS) and 3-amino-4-phenoxy-5-sulphamoylbenzoic acid 
(bumetanide impurity B RS) in 10.0 ml of the mobile phase. 
Dilute 1.0 ml of this solution to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

encapped octylsilane bonded to porous silica (3.5 um), 
- mobile phase: a mixture of 70 volumes of methanol, 25 

volumes of water and 5 volumes of a 2.72 per cent w/v 
solution of potassium dihydrogen phosphate, 
previously adjusted to pH 7.0 with 28 per cent w/v 
solution of potassium hydroxide. Add tetrahexyl-
ammonium bromide to this mixture to obtain a 0.22 per 
cent w/v solution, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide impurity A 
and bumetanide impurity B is not less than 2.0. The relative 
retention time with reference to bumetanide for bumetanide 
impurity B is about 0.4, for bumetanide impurity A is about 0.6, 
for 3-[[(2RS)-2-ethylhexyl]amino]-4-phenoxy-5-sulphamoyl 
benzoic acid (bumetanide impurity D) is about 2.5 and for 
butyl 3-(butylamino)-4-phenoxy-5-sulphamoylbenzoate 
(bumetanide impurity C) is about 4.4. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the-chromatogram obtained with the test solution the area 

condary peak corresponding to bumetanide impurities 

1416 
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A, B, C and D is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Weigh 0.3 g and dissolve in 50 ml of ethanol (95 per 
cent). Add 0.1 ml of phenol red solution and titrate with 0.1 M 
sodium hydroxide until a violet-red colour is obtained. Carry 
out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03644 g of 
CI7H201%4205S• 

Storage. Store protected from light. 

Bumetanide Injection 
Bumetanide Injection is a sterile solution of Bumetanide in 
Water for Injections. 

The injection complies with the requirements stated under 
Parenteral Preparations and with the following 
requirements. 

Bumetanide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bumetanide, C i7H 20N205S. 

Usual strength. 0.25 mg per ml. 

Identification 

A. Shake a quantity of the injection containing 10 mg of 
Bumetanide with 20 ml of ether, filter the ether layer through 
anhydrous sodium sulphate and evaporate. The residue 
complies with the following tests. Determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with bumetanide RS or with the reference 
spectrum of bumetanide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 6.0 to 7.8. 

Related substances. Determine by thin-layer chromatograp 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 2.5 volumes of methanol, 
volumes of glacial acetic acid, 10 volumes of cyclohexa 
and 80 volumes of chloroform. 

Test solution (a). To a quantity of the injection containin g 
 5.0 mg of Bumetanide, adjust the pH to 12 with 0.1 Msodium 

hydroxide and extract with two 20 ml quantities of ether. 
Discard the ether, adjust the pH to 4 using / M acetic acid, 
extract with two further 20 ml quantities of ether, dry the ether 
by filtering through anhydrous sodium sulphate, wash the 
filter with 5 ml of ether and evaporate the combined filtrate 
and washings to dryness. Dissolve the residue in 5 ml of 
methanol and centrifuge. Evaporate the supernatant liquid to 
dryness using a rotary evaporator and dissolve the residue in 
0.5 ml of methanol. 

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
methanol. Dilute 1 ml of this solution to 30 ml with methanol: 

Test solution (c). Dilute 1 ml of test solution (b) to 3 ml with 
methanol. 

Reference solution. A 0.005 per cent w/v solution of 3-amino-
4-phenoxy-5-sulphamoylbenzoic acid RS (bumetanide 
impurity A RS) in methanol. 

Apply to the plate 25 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of warm air and 
examine in ultraviolet light at 365 nm. Any secondary spot in 
the chromatogram obtained with test solution (a) 
corresponding to 3-amino-4-phenoxy-5-sulphamoylbenzoic 
acid is not more intense than the spot in the chromatogram 
obtained with the reference solution (0.5 per cent), any other 
secondary spot is not more intense than the spot in the 
chromatogram obtained with test solution (b) (0.3 per cent) 
and not more than two other such spots are more intense than 
the spot in the chromatogram obtained with test solution (c) 
(0.1 per cent). 

Bacterial endotoxins (2.2.3). Not more than 350.0 Endotoxin 
Units per mg of bumetanide. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 2 volumes ofglacial acetic acid, 5 volumes 
of tetrahydrofuran and 45 volumes of methanol. 

Test solution. Dilute a quantity of the injection containing 
2.5 mg of Bumetanide to 25.0 ml with the solvent mixture. 

Rcle!rence solution (a). A 0.025 per cent w/v solution of 
liiimetavide AS in the solvent mixture. Dilute 10.0 ml of the 

Lion to 25.0 ml with water. 

Reference solution (b). A 0.0125 per cent w/v solution of 
3..am ino -4 -phenoxy - 5 -sulphamoylbenzoic acid RS in 

reference   

chromatographicoct c yila  syste m e b

onded 

astasionlluetsison (a). steel  

column 30 cm x 3.9 mm, packed with 
onded to porous silica (10 gm) (such 

ma s 
mobile 

Bond d pa hp aa ske  0: aDS , 
m ixture 

 
 of 2 volumes ofglacial acetic 

acid, 5 volumes of tetrahydrofuran, 45 volumes of water 
and 50 volumes of methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 IA 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide and 3-amino-
4-phenoxy-5-sulphamoylbenzoic acidjfrnot less than 15. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H 20N205 S in the injection. 

Bumetanide Oral Solution 
Bumetanide Oral Solution is a solution of Bumetanide in a 
suitable flavoured vehicle. 

The oral solution complies with the requirements stated under 
Oral Liquids and with the following requirements. 

Bumetanide Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
bumetanide, C I7H20N205S. 

Usual strength. 0.25 mg per ml. 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 2.5 volumes of methanol, 10 
volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 80 volumes of chloroform. 

Test solution (a). Mix a quantity of the oral soluticiii .containing 
2 mg of Bumetanide with 10 ml of water and 0;6, ml of / M 
hydrochloric acid, add 5 ml of ethyl acatixte, shake for 

15 minutes, centrifuge and decant the ethyl acetate. Add 
a further 5 ml of ethyl acetate to the residue, shake for 
15 minutes, centrifuge and decant the ethyl acetate. Evaporate 
the combined ethyl acetate extracts to dryness and dissolve 
the residue in 0.5 ml of methanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol. 

Test solution (c). Dilute 1.0 ml of test solution (b) to 10.0 ml 
with methanol. Dilute 1 ml of this solution to 3 ml with 
methanol. 

Test solution (d). Dilute 1.0 ml of test solution (c) to 100.0 ml 
with methanol. 

Reference solution (a). A 0.04 per cent w/v solution of 
bumetanide RS in methanol. 

Reference solution (b). A 0.002 per cent w/v solution of 
3-amino-4-phenoxy -5-sulphamoylbenzoic acid RS in methanol. 

Apply to the plate 25 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any secondary spot in the chromatogram obtained 
with test solution (a) corresponding to 3-amino-4-phenoxy-
5-sulphamoyl-benzoic acid is not more intense than the 
spot in the chromatogram obtained with test solution (c) 
(0.5 per cent), any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.3 per cent) and not more than two other such 
spots are more intense than the spot in the chromatogram 
obtained with test solution (d) (0.1 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 2 volumes ofglacial acetic acid, 5 volumes 
of tetrahydrofuran and 45 volumes of methanol. 

Test solution. Mix a quantity of the oral solution containing 
2.5 mg of Bumetanide with 12.5 ml of water and 0.8 ml of 
1 M hydrochloric acid, add 10 ml of ethyl acetate, shake for 
15 minutes, centrifuge and decant the ethyl acetate. Repeat 
the extraction procedure twice using a further two 10 ml 
quantities of ethyl acetate and beginning at the words 'add 
10 ml of ... `. Evaporate the combined ethyl acetate extracts to 
dryness, dissolve the residue in 10 ml of the solvent mixture 
and dilute to 20 ml with water. 

Reference solution (a). A 0.025 per cent w/v solution of 
bumetanide RS in the solvent mixture. Dilute 5 ml of the 
solution to 10.0 ml with water. 

Reference solution (b). A 0.0125 per cent w/v solution of 
3 -amino -4-phenoxy - 5 -sulphamoyl - benzoic acid RS in 
reference solution (a). 

Chromatographic system 
stainftii steel column 30 cm x 3.9 mm, packed with 

roctadedytsilane bonded to porous silica (10 gm) (such 
as gBondapak ODS), 
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- mobile phase: a mixture of 2 volumes of glacial acetic 
acid, 5 volumes of tetrahydrofuran, 45 volumes of water 
and 50 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide and 3-amino-
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H 201•1205S in oral solution. 

Determine the weight per ml of the oral solution (2.4.29) and 
calculate the content of C I7 H20N205S, weight in volume. 

Bumetanide Tablets 
Bumetanide Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bumetanide, C I7H20N205 S. 

Usual strengths. 0.5 mg; 1 mg; 2 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 50 mg 
of Bumetanide with 25 ml of ether, filter through anhydrous 
sodium sulphate and evaporate the filtrate to dryness. The 
residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bumetanide 
RS or with the reference spectrum of bumetanide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 2.5 volumes of methanol, 10 
volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 80 volumes of chloroform. 

Test solution. weigh and transfer a quantity of the powdered 
tablets containing 0.0125 g of bumetanide in 20 ml of a mixture 
of equal volumes of acetonitrile and methanol, shake for 20 
minutes. Centrifuge for 10 minutes, decant and reserve the 
supernatant liquid. Extract the residue with 5 mlorf mixture of 
equal volumes of acetonitrile and methanyl, shaking 
mechanically for 30 seconds, centrifuge for 14iiiinutes, decant 

and combine the extracts. Evaporate the combined extracts to 
dryness under reduced pressure, dissolve the residue in 0.5 
ml of methanol and centrifuge for 10 minutes. 

Reference solution (a). Dilute 0.3 ml of the test solution t o 
 100 ml with methanol. 

Reference solution (b). Dilute 0.1 ml of the test solutio 
100 ml with methanol. 

Apply to the plate 10 p.1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent) and not more than three such spots are more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.1 per cent). 

Uniformity of content. Comply with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 1 tablet in 10.0 ml of the solvent mixture, 
shake with the aid of ultrasound for 5 minutes, dilute to 20.0 ml 
with water and filter. 

Reference solution. A 0.01 per cent w/v solution of bumetanide 
RS in the solvent mixture. Dilute 10.0 ml of this solution to 
20.0 ml with water. 

Use the chromatographic system as described under Assay. 

Calculate the content of C I7H20N-,0 5 S in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes 
of tetrahvdrofuran and 45 volumes of methanol. 

Test solution. Dissolve 2.5 mg of the substance under 
examination in 10 ml ofthe solvent mixture, shake for 5 minutes 
and dilute to 25.0 ml with water. 

Reference solution (a). A 0.025 per cent w/v solution of 
bumetanide RS in the solvent mixture. Dilute 10.0 ml of the 
solution to 25.0 ml with water. 

Reference .solution (h). A 0.0125 per cent w/v solution of 
3-amino-4-phenoxy-5-sulphamoylbenzoic acid RS in 

reference solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 2 volumes of glacial acetic 

- 	Volumes of tetrahydrofUran, 45 volumes of water 

:and 50 -volumes of methanol, 
flow rate: 1 ml per minute,  

at spectrophotometer set at 254 nm, 

7117--  injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide and 3-amino-

4-phenoxy-5-sulphamoylbenzoic acid is not less than 15. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H.,0N205S in the tablets. 

Bupivacaine Hydrochloride 

CI8H28N20,FICIS20 	 Mol. Wt. 342.9 

Bupivacaine Hydrochloride is (RS)-1-butyl-N-(2,6-dimethyl- 
pheny1)-2-piperidinecarboxamide hydrochloride monohydrate. 

Bupivacaine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C18H28N20,HCI, 
calculated on the dried basis. 

Category. Local anaesthetic. 

Dose. By infiltration anaesthesia, the equivalent of 2 mg of 
anhydrous bupivacaine hydrochloride per kg of body weight. 

Description. A white, crystalline powder or colourless crystals; 
almost odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with bupivacaine 
hydrochloride RS or with the reference spectrum of 
bupivacaine hydrochloride. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.05 per cent w/v solution in 0.01 M hydrochloric acid shows 
two absorption maxima at about 263 nm and 271 nm; 
absorbance at about 263 nm, about 0.70 and at about 271 nm, 
about 0.57. 

C.Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium 
hydroxide and shake with two quantities, each of 15 ml. of 
ether. Dry the combined ether extracts over cmllyth-ous sodium 
sulphate, filter, evaporate the ether, recrystallise 'the residue 
from ethanol (90 per cent) and dry the resicke at a pressure  

of 1.5 to 2.5 kPa. The melting range (2.4.21) of the residue is 
between 105° and 108° (2.4.21). 

D. A 10 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1). 

Tests 

Acidity or alkalinity. To 10 ml of a 2.0 per cent w/v solution in 
carbon dioxide-free water add 0.2 ml of 0.01 M sodium 
hydroxide; the pH is not less than 4.7. Add 0.4 ml of 0.01 M 
hydrochloric acid; the pH is not more than 4.7 (2.4.24). 

Appearance of solution. A2.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1). 

Related substances. Determine by gas chromatography 
(2.4.13). 

Internal standard solution. Dissolve 25 mg of methyl behenate 
in dichloromethane and dilute to 500.0 ml with 
dichloromethane. 

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of water, add 2.5 ml of dilute sodium 
hydroxide solution and extract with 2 quantities, each of 5 ml, 
of the internal standard solution. Filter the lower layer. 

Reference solution (a). Dissolve 10 mg each of the substance 
under examination, bupivacaine impurity B RS and 
bupivacaine impurity E RS in 2.5 ml of water, add 2.5 ml of 
dilute sodium hydroxide solution and extract with 2 quantities, 
each of 5 ml, of the internal standard solution. Filter the lower 
layer and dilute to 20.0 ml with the internal standard solution. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the internal standard solution. 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with the internal standard solution. 

Reference solution (d). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with the internal standard solution. 

Chromatographic system 
- a fused silica column 30 m x 0.32 mm, packed with 

poly(dimethyl)(diphenyl)siloxane (film thickness 
0.25 gm), 

- temperature: 
column 	 temperature 

(0) 

180 
230 
230 

time 
(min.) 

0 
10 
15 

- inlet port and detector at 250°, 
split ratio. 1:12, 

----lame-ionization detector, 
- -flow rate: 2.5 ml per minute, using nitrogen as the carrier 

gas. 
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than that obtained with a solution prepared at the same time 
and in the same manner using 2 ml of a 0.0005 per cent w/v 
solution of 2, 6-dimethylaniline in methanol in place ore 
solution A (100 ppm). 

Heavy metals (2.3.13). A 10.0 per cent w/v solution in a mixture 
of 85 volumes of methanol and 15 volumes of water complies 
with the limit test for heavy metals Method D (10 ppm).Prepare 
the standard using lead standard solution (1 ppm Pb) 
obtained by diluting lead standard solution (20 ppm Pb) 
with a mixture of 85 volumes of methanol and 15 volumes of 
water. 

Name 	 Relative 

retention time 

Bupivacaine impurity C' 0.5 

Bupivacaine impurity A2  0.6 

Bupivacaine impurity B 3  0.7 

Bupivacaine impurity D4  0.8 

Bupivacaine (Retention time: about 10 minutes) 1.0 

Bupivacaine impurity E 5  1.1 

Methyl behenate (Internal Standard) 1.4 

' 1-(2,6-dimethylpheny1)-1,5,6,7-tetrahydro-2H-azepin-2-one, 

2  N-(2,6-dimethylphenyl)pyridine-2-earboxamide, 

3  (2RS)-N-(2,6-dimethylphenyl)piperidine-2-carboxamide, 

(2RS)-2,6-dichloro-N-(2,6-dimethylphenyl)hexanamide, 

5  6-(butylamino)-N-(2,6-dimethylphenyl)hexanamide. 

Inject 11.11 of reference solution (a). The test is not valid unless 
the resolution between the peaks corresponding to 
bupivacaine and bupivacaine impurity E is not less than 3.0. 

Inject 1111 each of reference solutions (b), (c), (d) and the test 
solution. 

Bupivacaine impurity B. Calculate the ratio (R) of the area of 
the principal peak to the area of the peak due to the internal 
standard from the chromatogram obtained with reference 
solution (c); from the chromatogram obtained with the test 
solution, calculate the ratio of the area of the peak due to 
bupivacaine impurity B to the area of the peak due to the 
internal standard. This ratio is not more than R (0.5 per cent). 

Any other secondary peak. Calculate the ratio (R) of the area 
of the principal peak to the area of the peak due to the internal 
standard from the chromatogram obtained with reference 
solution (d); from the chromatogram obtained with the test 
solution, calculate the ratio of the area of any secondary peak 
other than the principal peak, bupivacaine impurity B peak 
and internal standard peak, to the area of the peak due to the 
internal standard. This ratio is not more than R (0.1 per cent). 

The sum of all the secondary peaks. Calculate the ratio (R) of 
the area of the principal peak to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (b); from the chromatogram obtained with 
the test solution, calculate the ratio of the sum of the areas of 
all the secondary peaks, to the area of the peak due to the 
internal standard. This ratio is not more than R(1.0 per cent). 
Ignore any peak with a ratio less than 0.01 times ofR (0.01 per 
cent). 

2,6-Dimethylaniline. To 2.0 ml of a 5.0 per cent w/v solution 
in methanol (solution A) add 1 ml of a freshly prepared 1 per 
cent w/v solution of 4-dimethylaminobenthlaehyde in 
methanol and 2 ml of glacial acetic acid and allow to stand 
for 10 minutes. Any yellow colour produced is not more intense 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). 4.5 to 6.0 per cent, determined on 
1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.25 g, dissolve in a mixture of 5.0 ml of 0.01 M 
hydrochloric acid and 50 ml of ethanol (95 per cent) and 
titrate with 0.1 M ethanolic sodium hydroxide, determining 
the end-point potentiometrically (2.4.25). Note the volume 
added between the inflections. 

1 ml of 0.1 M ethanolic sodium hydroxide is equivalent to 
0.03249 g ofC 18H281\1 20,HC1. 

Storage. Store protected from light. 

Bupivacaine Injection 
Bupivacaine Hydrochloride Injection 

Bupivacaine Injection is a sterile solution of Bupivacaine 
Hydrochloride in Water for Injection. 

Bupivacaine Injection contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
anhydrous bupivacaine hydrochloride, C 18H28N20,HC1. 

Usual strengths. The equivalent of 25, 50 and 75 mg of 
anhydrous bupivacaine hydrochloride in 10 ml. 

Identification 

A. To a volume containing 25 mg of anhydrous bupivacaine 
hydrochloride add 2 ml of strong ammonia solution, shake 
and filter. Wash the precipitate with water and dry at 60° at a 
pressure of 2 kPa for 16 hours. The residue complies with the 
following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bupivacaine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of bupivacaine. 

B. To -xvolume containing 50 mg of anhydrous bupivacaine 
hydr-ochloride add 2 ml of a 10 per cent w/v solution of  

disodium hydrogen phosphate and sufficient iodine solution 

to produce a distinct brown colour. Remove the excess iodine 

by adding 0.1 M sodium thiosulphate; no pink colour is 

produced. 

Tests 

pH (2.4.24). 4.0 to 6.5. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of methanol and 
0.1 volume of strong ammonia solution. 

Test solution. Evaporate almost to dryness a volume 
containing 0.1 g of anhydrous bupivacaine hydrochloride 
using a rotary evaporator, add sufficient methanol to the 
residue to produce 2 ml, mix well, centrAge and use the 
supernatant liquid. 

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with methanol. 

Apply to the plate I 0 .tl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

2,6-Dimethylaniline. To a volume containing 25 mg of 
anhydrous bupivacaine hydrochloride add water, if necessary, 
to produce 10 ml and sufficient 2 M sodium hydroxide to 
make the solution just alkaline. Extract with three quantities, 
each of 5 ml, of chloroform. Dry the combined extracts over 
anhydrous sodium sulphate, filter, wash the filter with 5 ml of 
chloroform and evaporate the filtrate to dryness using a rotary 
evaporator. Dissolve the residue in 2 ml of methanol. Add 1 ml 
of a freshly prepared 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in methanol and 2 ml of 
glacial acetic acid and allow to stand for 10 minutes. Any 
yellow colour produced is not more intense than that obtained 
with a solution prepared at the same time and in the same 
manner using 2 ml of a 0.0005 per cent w/v solution of 
2,6-dimethylaniline in methanol in place of the injection 
under examination. 

Bacterial endotoydns (2.2.3). Not more than 2.5 Endotoxin Units 
per mg of bupivacaine. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a quantity of the injection with sufficient ,‘ 
mobile phase to produce a solution containing 0.0025 per. cent 
w/v of anhydrous bupivacaine hydrochlori 

Reference solution (a). A 0.0025 per cent w/v solution of 
bupivacaine hydrochloride RS in the mobile phase. 

Reference solution (b). A 0.1 per cent w/v solution of 
2,6-dimethylaniline in acetonitrile, dilute 10 volumes to 
20 volumes with the mobile phase and then dilute 1 volume 
of the resulting solution to 100 volumes with reference 
solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 um), (Such 
as .tBondapak C m) 

- mobile phase: a mixture of 40 volumes of 0.02M 
phosphate buffer pH 8.0 and 60 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 ul. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to bupivacaine 
hydrochloride and 2,6-dimethylaniline is not less than 8.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C i8H28N20,HCI. 

Storage. Store in single dose or multiple dose containers, 
preferably of Type 1 glass. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous bupivacaine hydrochloride 
in a suitable dose-volume. 

H 3 CO 

HO 'CH 3  
C(CH 3 ) 3  

C29F141N04,110 
	

Mol. Wt. 504.1 

Buprenorphine Hydrochloride is (6R,7R,14S)- 
17-cyclopropylmethy1-7,8-dihydro-7-[(1S)-1-hydroxy-
1 ,2,2- trimethylpropyl]-6-O-methyl-6,14-ethano-
17-normorphine hydrochloride. 

Buprenorphine Hydrochloride contains not less than 97.0 per 
cent and .lot - more than 102.0 per cent of C29H411\104,HC1, 
calculated on the dried basis. 
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Time 
(in min.) 

0 

2 

12 

15 

20 

2I" 
30  

Mobile phase A 
(per cent v/v) 

89 

89 

64 

41 

39 

89 

89 

BUPRENORPHINE HYDROCHLORIDE 

Category. Narcotic analgesic. 

Dose. By intramuscular or slow intravenous injection, the 
equivalent of 300 to 600 gg of buprenorphine every 6 to 
8 hours; sublingually, the equivalent of upto 400 gg of 
buprenorphine every 6 to 8 hours. (108 gg of buprenorphine 
hydrochloride is approximately equivalent to 100 tg of 
buprenorphine) 

Description. A white to off-white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with buprenorphine 
hydrochloride RS or with the reference spectrum of 
buprenorphine hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.01 M hydrochloric acid shows 
an absorption maximum at about 286 nm; absorbance at about 
286 nm, about 0.33. 

C.Dissolve about 5 mg in 5 ml of hot water, add 2 ml of dilute 
hydrochloric acid and 2 ml of a 2 per cent w/v solution of 
sodium nitrite and allow to stand for 10 minutes; a yellow 
colour is produced. 

D. Dissolve 10 mg in 10 ml of hot water; add 2 ml of dilute 
nitric acid, shake and add 1 ml of silver nitrate solution; a 
white precipitate is produced. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 10.0 ml with 
methanol. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with methanol. Dilute 1.0 ml of this solution to 10.0 ml with 
methanol. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 gm), 
- mobile phase: A. a mixture of 10 volumes of acetonitrile 

and 90 volumes of a 0.544 per cent w/v solution of 
potassium dihydrogen orthophosphate previously 
adjusted to pH 4.5 with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.3 ml per minute, 
spectrophotometer set at 240 nm, 
injection volume: 5 gl. 

1P 2018 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 

2 

89 

89 

11 

11 ti 

12 64 36 

15 41 59 

20 39 61 

21 89 11 

30 89 11 

Name Relative 
retention time 

Correction 
factor 

Buprenorphine impurity B' 	0.4 

Buprenorphine Hydrochloride (Retention 
time: about 8.5 minutes) 	1.0 

Buprenorphine impurity J 2 	1.1 

Buprenorphine impurity F 3 	1.27 

Buprenorphine impurity H 4 	1.33 

Buprenorphine impurity A 5 	1.4 

Buprenorphine impurity G 6 	1.8 0.3 

'norbuprenorphine, 

2(2S)-2417-[17 -4,5a -epoxy-3-hydroxy-6-methoxy-
6a,14- etheno-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-ol, 

3 17-(cyclopropylmethyl)-4,5a-epoxy-6-methoxy-7a41-(1.1- 
 dimethylethyl) etheny1]-6a,14-ethano-14a-morphinan-3-ol, 

44 (2S)-2-[17-butyl-4,5 a-epoxy-3-hydroxy-6-methoxy-6a, 14-ethano-

14 -morphinan-7a-y1]3,3-dimethylbutan-2-ol, 

5(2S)-2417-(but-3-eny1)-4,5a-epoxy-3-hydroxy-6- methoxy-6a.14- 
ethano-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-o1, 

62,2'-bibuprenorphine. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 

chromatogram obtained with the test solution, the area of any 

secondary peak is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.25 per cent). The sum of the areas of all the 
secondary peaks is not more than 7 times the area of the 

principal peak in the chromatogram obtained with the reference 
solution (0.7 per cent). Ignore any peak with an area less than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Heavy metals (2.3.13). Moisten the residue obtained in the 
test for Sulphated ash with a few drops of hydrochloric acid 

and evaporate Almost to dryness on a water-bath. Dissolve 
residgc,in 10 ml of water by warming, cool, transfer to a 

, 

ip 201 8  

st with the aid of 10 ml of water and add 2 ml of dilute 

acetic acid. The solution complies with the limit test for heavy 
test- be  

metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 

on 0.5 0 by drying in an oven at 105° for 4 hours. 

Ass*. Weigh 0.5 g, dissolve in 60 ml of anhydrous glacial 

acetic acid, add 10 ml of mercuric acetate solution. Titrate 

with 0.1 M perchloric acid, using 0.1 ml of crystal violet 

solution as indicator to a green end-point. Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05041 g of 

C29F14 1 N04,HCI. 

Buprenorphine Injection 
Buprenorphine Hydrochloride Injection 

Buprenorphine Injection is a sterile solution of Buprenorphine 
Hydrochloride in Water for Injection. 

Buprenorphine Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
buprenorphine, C291-LNO4 . 

Usual strength. The equivalent of 300 gg of buprenorphine 
per ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel HF254. 

Mobile phase. A mixture of 85 volumes of toluene, 15 volumes 
of methanol and 0.5 volume of strong ammonia solution. 

Test solution. Transfer a volume of the injection containing 
1.5 mg ofBuprenorphine Hydrochloride to a 125-m1 separator, 
add 0.5 ml of dilute ammonia solution, shake and extract with 
three quantities, each of 10 ml, of chloroform, washing each 
chloroform extract with the same 10 ml of water and discard 
the water. Evaporate the combined chloroform extracts to 
dryness on a water-bath and dissolve the residue in 1.5 ml of 
chloroform. 

Reference solution. Dissolve 1.5 mg of buprenorphine 
hydrochloride RS in 5 ml of 0.01 M hydrochloric acid, transfer 
the solution to a 125-m1 separator and repeat the above 
procedure beginning at the words "add 0.5 ml of dilute 
ammonia solution "

. 

Apply to the plate 101.11 of each solution. After development, ' 

dry the plate in a current of air and examine in.ultravoleth 

BUPRENORPHINE INJECTION 

at 254 nm or expose to iodine vapours. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

B. To a volume containing about 5 mg of Buprenorphine 
Hydrochloride in a 125-m1 separator, add 1 ml of dilute 
ammonia solution and shake with three quantities, each of 
10 ml, of chloroform. Wash each chloroform extract with the 
same 10 ml of water and discard the washings. Evaporate the 
combined chloroform extracts to dryness on a water-bath 
and dissolve the residue in 50 ml of 0.1 M hydrochloric 
acid. When examined in the range 230 to 360 nm (2.4.7) the 
resulting solution shows an absorption maximum only at 
about 286 nm. 

Tests 

pH (2.4.24). 3.5 to 6.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a quantity of the injection, if necessary, 
with methanol to obtain a solution containing 0.03 per cent 
w/v of buprenorphine. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with methanol. Further dilute 1.0 ml of this solution to 2.0 
ml with methanol. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 gm), 
- mobile phase: A. a mixture of 10 volumes of acetonitrile 

and 90 volumes of a 0.544 per cent w/v solution of 
potassium dihydrogen orthophosphate previously 
adjusted to pH 4.5 with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Mobile phase B 
(per cent v/v) 

11 

II 

36 

59 

61 

11 
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Labelling. The label states the strength jnterrns of the 
equivalent amount of buprenorphine in a suitable dose-volume. 

14-2 14-27 

Name 
	

Relative 	Correction 
retention time 	factor 

Buprenorphine impurity B' 	0.4 
Buprenorphine Hydrochloride (Retention 
time: about 8.5 minutes) 
Buprenorphine impurity J2 

 Buprenorphine impurity F3 
 Buprenorphine impurity H4 

 Buprenorphine impurity A5 
 Buprenorphine impurity G6  

1.0 
1.1 
127 
1.33 
1.4 
1.8 03 

i norbuprenorphine, 

2(2S)-2417-(eyclopropylmethyl)-4,5a -epoxy-3-hydroxy-6-methoxy-
6a,14- etheno-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-ol, 

17-(cyclopropylmethyl)-4,5a-epoxy-6-methoxy-7a-[1-(1,1- 
dimethylethyl) etheny1]-6a,14-ethano-14a-morphinan-3-ol, 

4(2S)-2417-buty1-4,5a-epoxy-3-hydroxy-6-methoxy-6a, 14-ethano-
14 -morphinan-7a-y03,3-dimethylbutan-2-ol, 

5(2S)-2-[17-(but-3-eny1)-4,5a-epoxy-3-hydroxy-6- methoxy-6a,14- 
ethano-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-ol, 

62,2'-bibuprenorphine. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). The sum of the areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Measure a volume containing 1.5 mg of buprenorphine 
and transfer to a 25-ml volumetric flask. Add 
1 ml of / M hydrochloric acid, 2 ml of a 2 per cent w/v solution 
of sodium nitrite and shake well. Stopper the flask and allow 
to stand for 15 minutes. Dilute the solution to volume with 
dilute ammonia solution and measure the absorbance of the 
resulting solution at the maximum at about 460 nm (2.4.7), 
using as the blank a solution prepared in the same manner by 
treating 5 ml of water instead of the preparation under 
examination. 

Calculate the content of C 29H4I NO4  from the absorbance 
obtained by repeating the procedure with 5 ml of a solution 
containing buprenorphine hydrochloride RS equivalent to 
0.03 per cent w/v of buprenorphine. 

Buprenorphine Sublingual Tablets 
Buprenorphine Hydrochloride Tablets 

Buprenorphine Sublingual Tablets contain not less than 90.0 
per cent and not more than 1 10.0 per cent of the stated amount. 
of buprenorphine, C29H41N04. 

Usual strengths. The equivalent of 200 fig and 400 lig of 
buprenorphine 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel HF254. 

Mobile phase. A mixture of 85 volumes oftoluene, 15 volumes 
of methanol and 0.5 volume of strong ammonia solution. 

Test solution. Extract a quantity of the powdered tablets 
containing 1 mg of Buprenorphine Hydrochloride with three 
quantities, each of 10 ml, of methanol, filtering each extract 
through a sintered-glass filter (porosity No. 4). Evaporate the 
filtrate to dryness and dissolve the residue in 1 ml of methanol. 

Reference solution. Dissolve 1 mg of buprenorphine 
hydrochloride RS in 1 ml of methanol. 

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air and examine under ultraviolet 
light at 254 nm or expose to iodine vapours. The principal spot 
in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. Shake vigorously a quantity of the powdered tablets 
containing 2 mg of Buprenorphine Hydrochloride with 20 ml 
of hot water, filter and cool. The filtrate, when examined in the 
range 230 nm to 360 nm (2.4.7), shows an absorption maximum 
at about 286 nm; absorbance at about 286 nm, about 0.33. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 4 mg of buprenorphine with 4 ml of methanol with 
the aid of ultrasound and filter. 

Reference solution. Dilute 1.0 ml of the test solution to 50.0 ml 
with methanol. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm) (Such 
as Sunfire C 18), 
mobile phase: A. a mixture of 10 volumes of acetonitrile 
-and 90-volumes of a 0.544 per cent w/v solution of 
potassium dihydrogen orthophosphate previously 

6ntte adjusted to pH 4.5 with orthophosphoric acid, 

4,- Al 	 B. acetonitrile, 

boy,., a gradient programme using the conditions given below, 
flow rate: 1.3 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

0 

2 

12 

15 

20 

21 

30 

Mobile phase A 
(per cent v/v) 

89 

89 

64 

41 

39 

89 

89 

Mobile phase B 
(per cent v/v) 

11 

11 

36 

59 

61 

11 
oe" 	11 

Name 
	

Relative 	Correction 
retention time 	factor 

Buprenorphine impurity B' 	0.4 

Buprenorphine Hydrochloride (Retention 
time: about 8.5 minutes) 	1.0 

Buprenorphine impurity J2 	1.1 

Buprenorphine impurity F 3 	1.27 

Buprenorphine impurity H 4 	1.33 

Buprenorphine impurity A 5 	1.4 

Buprenorphine impurity G 6 	1.8 
	

0.3 

I norbuprenorphine, 

2 (2S)-2[17-(cyclopropylmethyl)-4,5a -epoxy-3-hydroxy-6-methoxy-
6oc, I 4- etheno-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-ol, 

17- (cyclopropylmethyl)-4,5a-epoxy-6-methoxy-7a41-(1,1- 
ditnethylethyl) etheny1]-6a,14-ethano-14a-morphinan-3-ol, 

4(2S)-2-[17-butyl-4,5 a-epoxy-3-hydroxy-6-methoxy-6a, 14-ethano-
14 -morphinan-7a-y1]3,3-dimethylbutan-2-ol, 

s(2S)-2117-(but-3-eny1)-4,5a-epoxy-3-hydroxy-6- methoxy-6a,14- 
ethano-14a-morphinan-7a-y1]-3,3-dimethylbutan-2-ol, 

62 ,2'-bibuprenorphine. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
m the chromatogram obtained with the reference solution (2.0 
per cent). The area of not more than one secondary peak is 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference sokttion- ( 1.0 'per 
cent). The sum of the areas of all the secondarypeaks is not 
more than 3 times the area of the principal peak in the 

chromatogram obtained with the reference solution (6.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.1 per cent). 

Disintegration (2.5.1). Not more than 2 minutes. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 200 mcg of buprenorphine and 
transfer to a 125-m1 separator. Add 10 ml of hot water, shake, 
add 1 ml of a 10 per cent w/v solution of sodium bicarbonate 
and shake well. Add 3 ml of a 10 per cent v/v solution of acetic 
acid, shake, add 3 ml of a 0.2 per cent w/v solution of metanil 
yellow and again shake well. Shake with 100 ml of chloroform 
for about 5 minutes and allow the two layers to separate over 
a period of 45 minutes. Collect the chloroform layer into another 
250-m1 separator and extract the chloroform layer with 50.0 ml 
of 1 M hydrochloric acid. Discard the chloroform layer, 
centrifuge the red acid layer and measure the absorbance at 
the maximum at about 530 nm (2.4.7), using 1 M hydrochloric 
acid as the blank. Calculate the content of C291 -141N04 from the 
absorbance obtained by repeating the procedure with 10.0 ml 
of a solution containing buprenorphine hydrochloride RS 
equivalent to 0.002 per cent w/v solution of buprenorphine 
beginning at the words "transfer to a 125-m1 separator...." . 

Labelling. The label states the strength in terms of the 
equivalent amount of buprenorphine. 

Buspirone Hydrochloride 

C21 1-13 ,N502,HCI 	 Mol. Wt. 422.0 

Buspirone Hydrochloride is 8-[4-[4-(pyrimidin-2-y1) piperazin-
1 -yl]buty1]-8-azaspiro[4.5]decane-7,9-dione hydrochloride. 

Buspirone Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C21 H31N502,HCI, calculated 
on the dried basis. 

Category. Anxiolytic. 

DoseAnitally; 5 mg 2 to 3 times daily; dose may be increased 
every 2 to 3 days; maintenance dose 15 mg to 30 mg daily; 
maximum 45 mg daily. 



BUSPIRONE HYDROCHLORIDE BUSULPHAN 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with buspirone 
hydrochloride RS. If the spectra obtained show differences, 
dissolve the substance under examination and the reference 
substance separately in methanol, evaporate to dryness on a 
water-bath and record new spectra using the residues. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of mobile phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of this solution to 
10.0 ml with mobile phase A. 

Reference solution (b). A 0.05 per cent w/v solution of 
buspirone impurity A RS (2,2' (piperazine-1, 4-diy1) 
dipyrimidine RS) in the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: A. 95 volumes of a solution containing 

0.68 per cent w/v of potassium dihydrogen phosphate 
and 0.093 per cent w/v of sodium hexanesulphonate 
monohydrate, previously adjusted to pH 3.4 with 
orthophosphoric acid and 5 volumes of acetonitrile, 

B. 25 volumes of a solution containing 
0.34 per cent w/v of potassium dihydrogen phosphate 
and 0.352 per cent w/v of sodium hexanesulphonate 
monohydrate, previously adjusted to pH 2.2 with 
orthophosphoric acid and 75 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 240 nm and at 210 nm, 
- injection volume: 20 gl.  

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio at 240 nm is not less than 5.0, where Hp -s4 

height above the baseline of the peak due to impurity A a nd 
= height above the baseline of the lowest point of the 

curve separating this peak from the peak due to buspirone. 

Inject reference solution (a) and the test solution and set the 
spectrophotometer at 240 nm. In the chromatogram obtained 
with the test solution, the area of any secondary peak obtained 
is not more than 3 times the area obtained with reference 
solution (a) (0.3 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area obtained 
with reference solution (a) (0.5 per cent ). Ignore any peak 
with an area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Inject reference solution (a) and the test solution and set the 
spectrophotometer at 210 nm. In the chromatogram obtained 
with the test solution, the area of any secondary peak obtained 
is not more than 3 times the area obtained with reference 
solution (a) (0.3 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area obtained 
with reference solution (a) (0.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.15 g in 10 ml ofglacial acetic acid and add 
50 ml of acetic anhydride. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry, 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0211 g of 
C21H3201\1502. 

Storage. Store protected from light. 

Buspirone Tablets 

Determine by infrared absorption spectrophotometry (2.4.6). 

Compare 
the spectrum with that obtained with buspirone 

hydrochloride RS or with the reference spectrum of buspirone 

hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1 
Medium. 0.01 M hydrochloric acid. 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution owitably diluted with 
the medium if necessary, at the maximum at about 235 nm 
(2.4.7). Calculate the content of C21H31N502  in the medium 
from the absorbance obtained from a solution of known 
concentration of buspirone hydrochloride RS in the same 
medium. 

D. Not less than 80 per cent of the stated amount of 

C211-131N502• 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and the reference solution as 
described in the Assay. 

Test solution. Disperse one tablet in the minimum amount of 
1 M hydrochloric acid and dilute with water to produce a 
solution containing 0.005 per cent w/v of buspirone, shake 
and filter. 

Calculate the content of C21 H31 N50, in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of powder containing 25 mg of buspirone, disperse in 15 ml of 
1 M hydrochloric acid and dilute to 50.0 ml with water, filter. 
Dilute 10.0 ml of filtrate to 100.0 with water. 

Reference solution. Dissolve 30 mg of buspirone 
hydrochloride RS in 15 ml of / M hydrochloric acid and 
dilute to 50.0 ml with water. Dilute 10.0 ml of the solution to 
100.0 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 65 volumes of-Methanol and 

35 volumes of 0.067 M monobasic potassizik iphosphate 
with the pH adjusted to 4.0 with orthoptiosphoric acid, ,  

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 204 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C21H311\1502 in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of buspirone. 

Busulphan 

0 k.),c;/ n  CH3  

H3C/  ° 	 0 

C6H1406S2 	 Mol. Wt. 246.3 

Busulphan is 1,4-butanediol dimethanesulphonate. 

Busulphan contains not less than 99.0 per cent and not more 
than 100.5 per cent of C 61-1 1 406S2, calculated on the dried basis. 

Category. Anticancer. 

Dose. 2 to 4 mg daily; maintenance dose, 0.5 to 2 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with busulphan RS 
or with the reference spectrum of busulphan. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of equal volumes of acetone and 
toluene. 

Test solution. Dissolve 1 g of the substance under examination 
in 100 ml of acetone. 

Reference solution. A 1 per cent w/v solution of busulphan 
... RS in at:e1011C, 

- „ 

to the plate 5 pl of each solution. After development, 
dry the plate in a current of hot air, spray with anisaldehyde 

Time Mobile phase A Mobile phase B Buspirone Hydrochloride Tablets 
(in min.) (per cent v/v) (per cent v/v) Buspirone Tablets contain not less than 90.0 per cent and not 

0 90 10 more than 110.0 per cent of the stated amount of buspirone, 
6 90 10 C21F13IN502. 

34 42 58 Usual strengths. 5 mg; 10 mg. 
45 42 58 
55 0 100 Identification 

56 100 0 A: 5xtract aqttintity of the powdered tablets containing 50 mg 
60 100 of buspirone 'with 50 ml of chloroform, filter and evaporate to 
61 90 1 dryness. The residue complies with the following test. 

1428 -29 



_ 	 - 
B. When examined in the range 230 nm to 366-nm (14.7), a. . 
0.005 per cent w/v solution in ethanol shows an 'absorption 
maximum only at about 278 nm; absorbance a_t a4out 278 nm, 

Butylparaben is n-butyl p-hydroxybenzoate. 
 

BUSULPHAN BUTYLPARABEN 

solution and heat at 120°. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

C. Heat 0.1 g with 5 ml of 1 Msodium hydroxide until a clear 
solution is obtained and allow to cool. To 2 ml of the solution 
add 0.1 ml of a 3 per cent w/v solution of potassium 
permanganate; the purple colour changes to violet, then to 
blue and finally to green. Filter and add 1 ml of ammoniacal 
silver nitrate solution; a precipitate is produced. 

D. Fuse 0.1 g with 0.1 g of potassium nitrate and 0.25 g of 
potassium hydroxide, cool and dissolve the residue in 5 ml of 
water. Acidify with dilute hydrochloric acid and add a few 
drops of barium chloride solution; a white precipitate is 
produced. 

Tests 

Appearance of solution. Dissolve 0.25 g in 20.0 ml of 
acetonitrile, dilute to 25 ml with water and examine 
immediately. The solution is clear (2.4.1), and not more 
intensely coloured than reference solution BS6 (2.4.1). 

Acidity. Dissolve 0.2 g in 50 ml of warm ethanol previously 
neutralised to methyl red solution and titrate with 0.1 M sodium 
hydroxide using methyl red solution as indicator; not more 
than 0.05 ml of 0.1 Msodium hydroxide is required. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure of 1.5 to 2.5 kPa. 

Assay. Weigh 0.25 g and shake with 50 ml of water. Boil under 
a reflux condenser for 30 minutes and, if necessary, restore 
the initial volume with water. Allow to cool and titrate with 
0.1 M sodium hydroxide, using 0.3 ml of dilute phenol-
phthalein solution as indicator, until a pink colour is produced. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01232 g of 
C6H1406S2. 

Storage. Store protected from light. 

Busulphan Tablets 
Busulphan Tablets contain not less than 90.0 per cent and not 
more than 115.0 per cent of the stated amount of busulphan. 
C6H 1406S2 . The tablets are coated. 

Usual strength. 2 mg. 

Identification 

A. Warm a quantity of the powdered tablets containing famg 
of Busulphan with 10 ml of acetone, filter and 	the 

filtrate to dryness. Dry the residue at 60° at a pressure n 
exceeding 0.7 kPa for 1 hour. The residue complies with th 
following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with busulphan RS 
or with the reference spectrum of busulphan. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in t.1\e 

 chromatogram obtained with the reference solution(b). 

Tests 

Disintegration (2.5.1). Maximum time, 15 minutes. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by gas chromatography (2.4.13). 

Test solution. Add 1 ml of water to one tablet in a 50-nil 
volumetric flask and place in an ultrasonic bath until 
completely dispersed. Add 30 ml of acetone, shake for 
15 minutes and dilute to 50.0 ml with acetone. Centrifuge and 
dilute a quantity of the supernatant liquid with acetone to 
produce a solution containing 0.0001 per cent w/v of 
Busulphan. To 5.0 ml of the resulting solution add 5 ml of a 
30 per cent w/v solution ofsodium iodide in acetone, stopper 
the flask lightly and heat in a water-bath at 50° for 90 minutes. 
Cool, add 10 ml of a 0.0001 per cent w/v solution of 
1,5-di- iodopentane (internal standard) in acetone, mix, add 
10 ml of water and 20.0 ml of hexane, shake vigorously for 
1 minute and allow to separate. Use the hexane layer. 

Reference solution (a). Add 5 ml of a 30 per cent w/v solution 
of sodium iodide in acetone to 5.0 ml of a 0.0001 per cent w/v 
solution of busulphan RS in acetone, stopper the flask lightly 
and heat in a water-bath at 50° for 90 minutes. Cool, add 10 ml 
of the internal standard solution, mix, add 10 ml of water and 
20.0 ml of hexane, shake vigorously for 1 minute and allow to 
separate. Use the hexane layer. 

Reference solution (b). Prepare in the same manner as 
reference solution (a) but using 10 ml of acetone in place of 
internal standard solution. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

diatomaceous support (80 to 100 mesh) coated with 
3 per cent w/w of phenyl methyl silicone fluid (50 per 
cent phenyl), 

- temperature: 
column. 140°, 
inlet port and detector at 240°, 

-- electron capture detector, 
- now rate; 30 ml per minute, using nitrogen as the carrier 

gas. 

inject 1111 of reference solution(a), and the test solution. 

Calculate the content of C 6H 1406S2  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by gas chromatography (2.4.13) as given 
under the test for Uniformity of content using the following 

w°tTeesfasthttte 

solution. 
 powder 

solution. 

Test 

 in an ultrasonic bath until completely 

Weigh and powder 20 tablets. Weigh a quantity 
r containing 2.5 mg of Busulphan, add 5 ml of 

dispersed. Add 150 ml of acetone, shake for 15 minutes and 
dilute to 250.0 ml with acetone. Centrifuge and dilute 10.0 ml 
of the supernatant liquid to 100.0 ml with acetone. To 5.0 ml of 
the resulting solution add 5 ml of a 30 per cent solution of 
sodium iodide in acetone, stopper the flask lightly and heat in 
a water-bath at 50° for 90 minutes. Cpl, add 10 ml of the 
internal standard solution, mix, add 10 ml of water and 20.0 ml 
of hexane, shake vigorously for 1 minute and allow to separate. 
Use the hexane layer. 

Inject 1111 of reference solution(a), (b) and the test solution. 

Calculate the content of C 6H 1406 S2  in the tablets. 

Storage. Store protected from light. 

Butylated Hydroxytoluene 

BHT 

OH 

(H 3 C) 3C 	C(CH 3 ) 3  

CH3  

Ci5H240 
	

Mol. Wt. 220.4 

Butylated Hydroxytoluene is 2,6-bis(1,1-dimethylethyl)- 
4-methylphenol. 

Category. Pharmaceutical aid (antioxidant). 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with butylated 
hydroxytoluene RS. 

between 0.40 and 0.45. 

C. Dissolve about 10 mg in 2 ml of ethanol (95 per cent), add 
1 ml of a 0.1 per cent w/v solution of testosterone propionate 
in ethanol (95 per cent) and 2 ml of 2 M sodium hydroxide, 
heat in a water-bath at 80° for 10 minutes and allow to cool; a 
blue colour is produced. 

D. Dissolve about 0.1 g in 10 ml of ethanol (95 per cent), add 
2 ml of a 2.0 per cent w/v solution ofsodium tetraborate and 
a few crystals of 2,6-dichloroguinone-4-chlorimide; not more 
than a faint blue colour is produced (distinction from butylated 
hydroxyanisole). 

E. Dissolve a few crystals in 10 ml of ethanol (95 per cent), 
add 0.5 ml of a 0.2 per cent w/v solution of potassium 
ferricyanide and 0.5 ml of a 0.2 per cent per cent w/v solution 
of ferric ammonium sulphate in 0.5 M sulphuric acid; a green 
to blue colour is produced. 

Tests 

Freezing point (2.4.11). 69° to 70°. 

Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS5 or BYS5 (2.4.1). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. Dichloromethane. 

Test solution. Dissolve 2 g of the substance under examination 
in 100 ml of methanol. 

Reference solution. Dilute 1 ml of the test solution to 200 ml 
with methanol. 

Apply to the plate 10µl of each solution. After development, 
dry the plate in air and spray with a freshly prepared mixture 
of 70 volumes of water, 20 volumes of a 10.5 per cent w/v 
solution of ferric chloride and 10 volumes of potassium 

.ferricyanide solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Butylparaben 

0 

H 3 

Mol. Wt. 194.2 

Description. A white to yellowish white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. Butyl Hydroxybenzoate; Butyl-4-hydroxybenzoate 
Tests B and C may he omitted if tests A, D and E are carried 
out. 

HO 



BUTYLPARABEN 

Butylparaben contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I1H 1403 . 

Category. Pharmaceutical aid. 

Description. A white or almost white, crystalline powder or 
colourless crystals. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with butylparaben 
RS or with the reference spectrum of butylparaben. 

B. In the test for Assay, the principal peak 
in the chromatogram obtained with test solution 
corresponds to that in the chromatogram obtained with 
reference solution (b). 

C. To about 10 mg in a test-tube, add 1 ml of sodium 
carbonate solution, boil for 30 second and cool (solution 
A). To a further 10 mg in a similar test-tube add 1 ml of 
sodium carbonate solution; the substance partly dissolves 
(solution B). Add at the same time to solution A and 
solution B, add 5 ml of aminopyrazolone solution and 
1 ml of potassium ferricyanide solution. Solution B is 
yellow to orange-brown. Solution A is orange to red, the 
color being clearly more intense than any similar color 
which may be obtained with solution B. 

Tests 

Appearance of solution. A 10.0 w/v solution in ethanol 
(95 per cent) is clear (2.4.1) and not more intensely colored 
than reference solution BYS7 (2.4.1). 

Acidity. To 2 ml of solution A, add 3 ml of ethanol (95 per 
cent), 5 ml of carbon dioxide-free water and 0.1 ml of 
bromocresol green solution. Not more than 0.1 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
indicator to blue. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of this solution to 100.0 ml with 
the mobile phase. 

Reference solution (a). Dissolve 5 mg of 4-hydroxybenzoic 
acid, 5 mg of propyl parahydroxybenzoate (butylparaben 
impurity D) and 5 mg of the substance under examination in 
the mobile phase and dilute to 100.0 ml with the mobile phase. 
Dilute 1.0 ml of this solution to 10.0 ml with the ntobilephase. 

Reference solution (h). Dissolve 50 mg of butyl parahOr RS 
in 2.5 ml of methanol and dilute to 50.0 ml with the mobile 

- 

phase. Dilute 10.0 ml of this solution to 100.0 ml with the. 
mobile phase. 

Reference solution (c). Dilute 1.0 ml of the test solution tq 
20.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Reference solution (d). Dissolve 5 mg of iso-butyl 
parahydroxybenzoate RS (butylparaben impurity E R$) 
in the mobile phase and dilute to 100.0 ml with the mobile 
phase. 

Reference solution (e). Dilute 0.5 ml of reference solution (d) 
to 50.0 ml with reference solution (b). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 35° 
- mobile phase: a mixture of 50 volumes of 0.68 per cent 

w/v solution of potassium dihydrogen phosphate, and 
50 volumes of methanol, 

- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 272 nm, 
- injection volume: 10 gl. 

The relative retention time with reference to butylparaben for 
4-hydroxybenzoic acid is about 0.1, for butylparaben impurity 
D is about 0.5 and for butylparaben impurity E is about 0.9. 
Inject reference solutions (a) and (e). The test is not valid 
unless the resolution between the peaks corresponding to 
butylparaben and butylparaben impurity D is not less than 5.0 
in the chromatogram obtained with reference solution (a) and 
the resolution between the peaks corresponding to 
butylparaben and butylparaben impurity E is not less than 1.5 
in the chromatogram obtained with reference solution (e). 
Inject reference solution (c) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any peak corresponding to 4-hydroxybenzoic acid 
multiplied by 1.4 is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent). The sum of 
areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent). Ignore the peak with 
an area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.1 per cent). 
Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14), as 
described_ in the Related substances. 

Inject-reference solution (b) and the test solution. 

Calculate the content of C 11 H 1 403. 
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C  H37N5O2 	 r Mol. Wt. 451.6 

Cabergoline is 1-[(6-Allylergolin-8~i-yl)-carbonyl]-
1 _[3-(dimethylamino)propyl]-3-ethylurea. 

Cabergoline contains not less than 98.0 per cent and not more 
than 102.0 per cent of C2H ;7N5O2, calculated on the anhydrous 
basis. 

Category. Prolactin Inhibitor. 

Dose . Initial dose, orally, 0.25 mg twice weekly; dose may be 
increased in increment of 0.25 mg every four weeks, as needed 
acoording to body prolactin level up to 1 mg twice a week. 

Description . A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cahergoline 
RS or with the reference spectrum of cabergoline. 

Tests 

Specific optical rotation (2.4.22). -77° to -83°, determined in a 
0.2 per cent w/v solution in ethanol (95 per cent). 

Related substances . Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solutions and protected from 
light. 

Test solution. Dissolve 30 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). A 0.12 per cent w/v solution of 
Cabergoline RS in the mobile phase. 

Reference solution (h). Dilute 1.0 ml of thc= test solution to 
100  0 ml with the mobile phase. Further dilute 1 O0 ml fthis 
solution to 50.0 ml with the mobile phase. 

CABERGOLINE 

Reference solution (c). Dissolve 50 mg of the substance under 
examination in 10.0 ml of 0.1 M sodium hydroxide. Stir for 
about 15 minutes. To 1.0 ml of the suspension add 1 ml of 
0.1 Mhl'drochloric acid and dilute to 10.0 ml with the mobile 
phase. The main degradation product obtained is cabergoline 
impurity A. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 µm), 

- mobile phase: a mixture of 16 volumes of acetonitrile 
and 84 volumes of a buffer solution prepared by 
dissolving 6.8 g ofpotassium dihydrogen phosphate in 
1000 ml of water adjusted to pH 2.0 with phosphoric 
acid and 0.2 volume of triethylamine, 
flow rate: 1.3 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 µl. 

Name 	 Relative 
retention time 

Cabergoline impurity D' 0.3 

Cabergoline impurity B'- 0.6 

Cabergoline impurity A 3  0.8 

Cabergoline (Retention time: about 12 minutes) 1.0 

Cabergoline impurity C 4  2.9 

'(6aR.9R. I OaR)-N-[3-(dimethylamino)propyl]-7-(prop-2-enyl)-4.6.6a.7.8.9.10, 
IOa-ox ahydroindo1o[4,3 Jg]quinoline -9-carboxamidc, 

= (6aR.9R,IOaX)-:"'-[3-(dimethylamino)propyl]-:4 -ethyl- 7-(prop-2-enyl)-
6a,7,8.9,10, I Oa-hexahydroindolo[4.3-/g]quinoline-4.9(6H)- dicarboxamide. 

'(6aR,9R, l OaR)-7-(prop-2-enyl)-4,6.6a.7.8.9. l 0.1 Oa-octahydroindolo 
[4,3 Jg]quinolinc-9-carboxylic acid. 

4  (61R.9R.IOaR)-:V-[3-(dimethylamino)propyl]-N 4-ethyl-N"- (ethylcarbamoyl)- 
7-(prop-2-cnyl)-6a.7.8.9.10.IOa-hexahydroindolo[4.3-%g]quinoline- 4,9(611)- 

dicarboxamide. 

Inject reference solution (c).The test is not valid unless the 
resolution between the peaks due to cabergoline and 
cabergoline impurity A is not less than 3.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to cabergoline impurities A and C is not more 
than 1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any peak due to cabergoline impurities B and D is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0. I percent). The sum of areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.8 per cent). Ignore any peak with an area less 
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than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 26H 37N502 . 

Storage. Store protected from light. 

Cabergoline Tablets 
Cabergoline Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
cabergoline, C26H37N502. 

Usual strengths. 0.25 mg; 0.5 mg; 1 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2) 

Apparatus No.1, 
Medium. 500 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 15 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. A solution of cabergoline RS in the 
dissolution medium suitably diluted to obtain a solution 
having the same concentration as that of the test solution. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C 26H 37 N 502  in the tablets. 

D. Not less than 70 per cent of the stated amount of 
C26H37N502. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solutions and protected-fro 
light. 

Test solution. Disperse a quantity of the powdered tablet) 
containing 2.5 mg of Cabergoline in the mobile phase and 
dilute to 10.0 ml with the mobile phase. 

Reference solution (a). A 0.025 per cent w/v solution of 
cabergoline RS in the mobile phase. 

Reference solution (h). Dilute 1.0 ml of this solution to 100.0 
ml with the mobile phase. 

Reference solution (c). To 10.0 ml of 0. 1 M sodium hydroxide, 
add 50 mg of cabergoline RS. Stir for about 15 minutes. To 
1 ml of the suspension, add 1 ml of 0.1 Mhydrochloric acid, 
and dilute to 10.0 ml with the mobile phase. The main 
degradation product obtainted is cabergoline impurity A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: a mixture of 16 volumes of acetonitrile 

and 84 volumes of a buffer solution prepared by 
dissolving 6.8 g of monobasic potassium phosphate in 
900 ml of water, adjusted to pH 2.0 with orthophosphoric 
acid, dilute to 1000 ml with water, add 0.2 ml of 
triethylamine, 
flow rate: 1.3 ml per minute, 

- spectrophotometer set at 280 nm, 
injection volume: 100 IA. 

Name 
	 Relative 

retention time 

Cabergoline impurity A' 
	

0.8 

Cabergoline 
	 1.0 

Cabergoline impurity C 2 
	

1.4 

1 (6aR,9R,10aR)-7-(Prop-2-eny1)-4,6,6a,7,8,9,10,10a-octahydroindolo 
[4,3-fg]quinoline-9-carboxylic acid, 

2 (6aR,9R,10aR)-7-Allyl-N-(3-(dimethylazinoyl)propyl)-N-
(ethylcarbamoy1)-4,6,6a.7,8,9,10,10a-octahydroindolo[4,3-fg] 

quinoline -9-carboxamide. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to cabergoline 
and cabergoline impurity A is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to cabergoline impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (2.0 per cent) and the area 
of any peak corresponding to cabergoline impurity C is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The sum of areas of all the 
secondary peaks is not more than 2.5 times the area of the 
principal peakin the chromatogram obtained with reference 
solution (b) (2.5 per cent). 

jS  

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 26H37N502  in the tablets. 

Storage. Store protected from light and moisture. 

Caffeine 

H3C 
	

N 
CH3  

I 	/› 
N'N 

CH3 

C8HioN402 
	 Mol. Wt. 194.2 (anhydrous) 

C81-I 10N402,H20 	 Mol.  Wt. 212.2 (monohydrate) 

Caffeine is 3,7-dihydro-1,3,7-trimethyl-1H-purine-2,6-dione or 
its monohydrate. 

Caffeine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C8HioN402, calculated on the dried basis. 

Category. Central nervous system stimulant. 

Dose. 300 to 600 mg. 

Description. Silky white crystals, white glistening needles or 
a white crystalline powder; odourless; sublimes readily. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6), 
after drying the substance under examination at 100° for 
1 hour. Compare the spectrum with that obtained with caffeine 
RS or with the reference spectrum of caffeine. 

B.To 10 mg in a porcelain dish, add 1 ml of hydrochloric acid 
and 0.1 g of potassium chlorate and evaporate to dryness on 
a water-bath. Expose the residue to the vapours of dilute 
ammonia solution; a purple colour is produced which 
disappears on addition of a solution of a fixed alkali. 

C. To a saturated solution add a few drops of tannic acid 
solution; a white precipitate is produced which is soluble in 
excess of the reagent. 

D.To 5 ml of saturated solution add I .5 ml of 0.05 M iodine. 
the solution remains clear. Add a few clxtis of-dilute : 

hydrochloric acid; a brown precipitate is f9;fined which 
dissolves on neutralisation with sodium hydrOxide solution. 

Tests 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 1910 volumes of a solution 

prepared by dissolving 1.64 g of anhydrous sodium 
acetate in water and dilute to 2000 ml with water, 50 
volumes of acetonitrile and 40 volumes of tetra-
hydrofuran, adjusted to pH 4.5 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 275 nm, 

- injection volume: 10 ill. 

The relative retention time with reference to caffeine for 
theophylline is about 0.69. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to theophylline and caffeine 
is not less than 6.0 and the tailing factor for each peak is not 
more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.1 per cent, calculated by area 
normalization. 

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and dissolve 
the cooled residue in 16 ml of brominated hydrochloric acid 
and 45 ml of water Remove the excess of bromine with 2 ml of 
stannous chloride solution AsT. The resulting solution 
complies with the limit test for arsenic (3 ppm). 

Heavy metals (2.3.13). Dissolve 1.0 g in 5 ml of 0.1 M 
hydrochloric• acid and dilute to 25 ml with water. The solution 
complies _with' the limit test for heavy metals, Method A 
(20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

• . 
• 

Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1). 

Acidity or alkalinity. Dissolve 0.2 g in 10 ml of boiling water 
and cool. Add 0.1 ml of bromothymol blue solution. The 
solution is coloured green or yellow. Titrate with 0.02 M sodium 
hydroxide to a blue colour; not more than 0.1 ml is required. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 10 mg of the substance under 
examination in 10 ml of the mobile phase and dilute to 50.0 ml 
with the mobile phase. 

Reference solution. Dissolve 5 mg of caffeine RS in 5.0 ml of 
0.002 per cent w/v solution of theophylline in the mobile phase 

04," and 10 ml of the mobile phase with the aid of ultrasound and 
dilute to 25.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 
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Loss on drying (2.4.19). Not more than 0.5 per cent (for the 
anhydrous form) and 8.5 per cent (for the monohydrate form), 
determined on 1.0 g by drying in an oven at 100° for 1 hour. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.02 per cent w V solution of caffeine 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
-- mobile phase: a mixture of 955 volumes ofbuffer solution 

prepared by dissolving 0.82 g of anhydrous sodium 
acetate in 1000 ml of water, adjusted to pH 4.5 with 
glacial acetic acid, 25 volumes of ucetonitrile and 20 
volumes of tetrahydrofitran, 
flow rate: 1 ml per minute, 
spectrophotometer set at 275 nm, 

- injection volume: 20 pl. 

The retention time of the principal peak is about 10.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C, ( 1-1,,,N 40,. 

Storage. Store protected from light and moisture. 

Labelling. The label states whether it is anhydrous or 
monohydrate. 

Caffeine Citrate Oral Solution 
Caffeine Citrate Oral Solution is a solution of caffeine citrate, 
prepared by the interaction of caffeine and citric acid 
monohydrate. in a suitable aqueous vehicle. 

Caffeine Citrate Oral Solution contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
caffeine citrate, C,,H,,,N 402 , 

Usual strength. 20 mg per ml (equivalent to 10 mg of caffeine 
base). 

Identification 

A. In the Assay, the principal peak in the chromatogram . 
 obtained with the test solution corresponds to- the pritkipal 

peak in the chromatogram obtained with reference solution (a). 

B. It gives reaction (B) of citrates (2.3.1). 

Tests 

Other tests. Comply with the tests stated under Oral Solution. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a quantity of oral solution containing 
50 mg of caffeine to 250.0 ml with water and filter. 

Reference solution (a). A 0.02 per cent w/v solution of caffeine 
RS in water. 

Reference solution (b). A solution containing 0.02 per cent 
wiv of caffeine  RS and 0.0004 per cent w/v of theophylline in 
tvalei*. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 4 volumes of tetrahydrofuran, 
5 volumes of acetonitrile and 191 volumes of 0.01M 
sodium acetate, adjusted to pH 4.5 with glacial acetic 
acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 275 nm, 
injection volume: 10 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to caffeine and 
theophylline is not less than 6.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 8 1-I i oN402,C6H807 and determining 
the weight per ml (2.4.29) of the oral solution. 

1 mg of C 8 1-1, 0N 402 is equivalent to 0.002 g of 

C8HioN402,C6.11807. 

Labelling. The label states the quantity of active ingredient in 
terms of the amount of caffeine citrate and the equivalent 
amount of caffeine. 

Calamine 

Prepared Calamine 

Calamine is Zinc Oxide with a small proportion of ferric oxide. 

Calamine contains not less than 98.0 per cent and not more 
than 100.5 per cent of ZnO, calculated on the ignited basis. 

Category. Topical protectant. 

Description. A fine, amorphous, impalpable, pink or reddish-
brown powder. 

I dentification 

A. Shake 1 g .with 10 ml of dilute hydrochloric acid and filter; 
the filtrate gives the reactions of zinc salts (2.3.1). 

B. To 1 g add 10 ml of dilute hydrochloric acid, heat to boiling 
and filter. To the filtrate add a few drops of ammonium 
thiocyanate solution; a reddish colour is produced. 

Tests 

Acid-insoluble substances. Not more than 1 per cent w/w, 
determined by the following method. Dissolve 1.0 g in 25 ml of 
warm dilute hydrochloric acid. If any insoluble residue 
remains, filter, wash with water, dry to constant weight at 
105°, cool and weigh. 

Alkaline substances. Digest 1.0 g with 20 ml of warm water, 
filter and add 2 drops of phenolphthalein solution to the 
filtrate. If a red colour is produced, not more than 0.2 ml of 
0.05 Msulphuric acid is required to decolorise it. 

Water-soluble dyes. Shake 1.0 g with 10 ml of water and filter; 
the filtrate is colourless. oe' 

Ethanol-soluble dyes. Shake 1.0 g with 10 ml of ethanol 
(90 per cent) and filter; the filtrate is colourless. 

Arsenic (2.3.10). Dissolve 1.25 g in 15 ml of brominated 
hydrochloric acid AsT, add 45 ml of water and remove the 
excess of bromine with a few drops of stannous chloride 
solution AsT. The resulting solution complies with the limit 
test for arsenic (8 ppm). 

Lead. Dissolve 2.0 g in a mixture of 20 ml of water and 5 ml of 
glacial acetic acid, filter and add 0.25 ml of potassium 
chromate solution; the solution remains clear for 5 minutes. 

Calcium. Dissolve 0.5 g in a mixture of 10 ml of water and 
2.5 ml of glacial acetic acid by warming on a water-bath, if 
necessary and filter. To 0.5 ml of the filtrate, add 15 ml of dilute 
ammonia solution and 2 ml of a 2.5 per cent w/v solution of 
ammonium oxalate and allow to stand for 2 minutes; the 
solution remains clear. 

Soluble barium salts. To the remainder of the filtrate obtained 
in the test for Calcium add 2 ml of 1 M sulphuric acid and 
allow to stand for 5 minutes; the solution remains clear. 

Chlorides (2.3.12). Dissolve 0.33 g in water with the addition 
of 1 ml of nitric acid and dilute to 30 ml with water. The 
resulting solution complies with the limit test for chlorides 
(750 ppm). 

Sulphates (2.3.17). Dissolve 0.025 g in water with the addition 
of 3 ml of 2 M hydrochloric acid and dilute to 15 ml with 
water, filter. The filtrate complies with the limit test for sulphates 
(0.6 per cent). 

Loss on ignition (2.4.20). Not more than 2.0 per cent, 
determined on 2.0 g by igniting to constant weight at a 
temperature not less than 900°. 

Assay. Weigh accurately about 1.5 g and dig0 wi,th50.0m1 of 
0.5 M sulphuric acid, applying gentle heat :until no further 

solution occurs. Filter and wash the residue with hot water 
until the last washing is neutral to litmus paper. To the 
combined filtrate and washings, add 2.5 g of ammonium 
chloride, cool and titrate with 1 M sodium hydroxide using 
methyl orange solution as indicator. 

Repeat the operation without the substance under examination. 
The difference between the titrations represents the amount 
of sodium hydroxide required. 

1 ml of 0.5 Msulphuric acid is equivalent to 0.04068 g of ZnO. 

Storage. Store protected from light and moisture. 

Aqueous Calamine Cream 

Calamine 	 40 g 
Zinc Oxide 	 30 g 
Liquid Paraffin 	 200 g 
Self-Emulsifying Glyceryl Monostearate 	50 g 
Cetostearyl Alcohol 
	

40 g 
Cetomacrogol 1000 
	

10 g 
Phenoxyethanol 
	

5g 
Purified Water, freshly boiled and cooled 625 g 

Melt together the Cetostearyl Alcohol and Cetomacrogol 1000, 
stir until cold and dissolve this mixture and the Self-Emulsifying 
Glyceryl Monostearate in the Liquid Paraffin at 60°. Add with 
rapid stirring to a solution of the Phenoxyethanol in 450 g of 
the Purified Water at the same temperature and stir until cold. 
Triturate the Calamine and the Zinc Oxide with the remainder 
of the Purified Water and incorporate in the cream with stirring. 

Aqueous Calamine Cream contains not less than 6.30 per cent 
and not more than 7.67 per cent w/w of ZnO. 

Identification 

The residue obtained in the Assay is yellow when hot and 
white when cool. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Weigh accurately about 4 g. Heat carefully, taking care 
to avoid spurting, until the liquid is completely evaporated 
and the solid is charred. Ignite the residue to constant weight 
at a temperature of not less than 900°. 

Storage. Store at a temperature not exceeding 30°. Do not 
freeze. 

Labelling. Theiabel states (1) the concentrations of Calamine 
and Zinc Oxideln the preparation; (2) that the preparation is 
intended for external use only; (3) the storage conditions. 



CALCIPOTRIOL ANHYDROUS CALAMINE LOTION 

Calamine Ointment contains not less than 13.5 per cent and 40 
not more than 16.5 per cent w/w of ZnO. 

Calamine Lotion 

Calamine 
	

150 g 

Zinc Oxide 
	

50 g 

Bentonite 
	

30 g 

Sodium Citrate 
	

5 g 

Liquefied Phenol 
	

5 ml 

Glycerin 
	

50 ni 
Purified Water, freshly boiled and 

cooled sufficient to produce 
	1000 nil 

Triturate the Calamine, the Zinc Oxide and the Bentonite with 
a solution of the Sodium Citrate in about 700 ml of Purified 
Water and add the Liquified Phenol, the Glycerin and sufficient 
Purified Water to produce 1000 ml. Calamine Lotion contain 
not less than 18.0 per cent w/v and not more 22.0 per cent 
w/v of zinc oxide, ZnO. 

Identification 

A. To 2 ml add 2 ml of periodic acid reagent, shake, centrifuge 
and add 0.5 ml of the supernatant liquid to 2 ml of ammonical 

silver nitrate solution in a test-tube; a silver mirror is produced 
on the walls of the tube. 

B. Mix 2 ml with 50 ml of water, centrifuge and decant the 
supernatant liquid. Suspend the residue in 20 ml of water, add 
1 ml of hydrochloric acid, mix and filter. 5 ml of the filtrate, 
after neutralisation by dropwise addition of 2 M sodium 

hydroxide, gives the reactions of zinc salts (2.3.1). 

Tests 

Microbial contamination (2.2.9). 1 g is free from 
Staphylococcus aureus and Pseudomonas aeruginosa. 

Assay. Weigh 0.5 g in a porcelain dish, heat gently over a 
small flame until the base is completely volatilised or charred. 
Increase the heat until all the carbon is removed. Dissolve the 
residue in 10 ml of 2 M acetic acid and add sufficient water to 
produce 50 ml. Keep the solution on water bath for about 10 
minutes. Cool it and to the resulting solution add about 50 mg 
of xylenol orange triturate and sufficient hexamine to 
produce violet-pink colour. Add a further 2 g of hexamine and 
titrate with 0.05 M disodium edetate until the solution becomes 
yellow. 

Calculate the content of ZnO, determining the weight per ml 
(2.4.29) of the lotion. 

1 ml of 0.05 M disodium edetate is equivalent to 0.00407 g of 
ZnO. 

Storage. Store at a temperature not exceeding 30°. Do not 
freeze. 

Labelling. The label states (1) the concentrations ofCalamine 
and Zinc Oxide in the preparation; (2) that the preparation is 

intended for external use only; (3) that the contents should be 
shaken before use; (4) the conditions under which the 
preparation should be stored. 

Calamine Ointment 

Calamine 
	

150 g 

White Soft Paraffin 
	

850 g 

Triturate the calamine with part of the White Soft Paraffin I t 
until smooth and gradually incorporate the remainder of the, 
White Soft Paraffin. 

Identification 

The residue obtained in the Assay is yellow when hot an4 
white when cool. 

Tests 

Other tests. Comply with the tests stated under Ointments. ,  

Assay. Weigh accurately about 1.0 g. Heat gently until the 
base is completely volatalised or charred. Increase the heat 
until all the carbon is removed and ignite the residue until 
after further ignition, two successive weighings do not diffeT 
by more than 0.2 per cent of the weight of the residue. 

Storage. Store in well-closed containers, at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the concentration of Calamint 
in the preparation; (2) that the preparation is intended for 
external use only; (3) the storage conditions. 

Calcipotriol Anh v drous 

OH 

H s  

Cr 
	 Mol. Wt. 412.6  

Calcipotriol is (5Z,7E,22E)-(1S,3R,245)-26,27-Cyclo-

9,1 0-secocholesta-5,7,10(19),22-tetraene-1,3,24-triol. 

Calcipotriol contains not less than 95.5 per cent and not more 
than 102.0 per cent, calculated on the dried basis. 

Category. Antipsoriasis. 

Dose. Applied to affected area once daily, for up to 4 weeks; 
maximum daily dose should not exceed 750 r.tg. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with anhydrous 

calcipotriol RS or with the reference spectrum of anhydrous 
calcipotriol. 

Tests 

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel F254. 

Solution A. To 1 ml of triethvlamine add 9 ml of chloroform. 

Mobile phase: A mixture of 20 volumes of isobutyl alcohol 

and 80 volumes of dichloromethane. 

Test solution. Dissolve 1 mg of the substance under 
examination in 100 ill of solution A. 

Reference solution (a). To 10111 of the test solution add 990 ill 
of solution A. 

Reference solution (b). To 250 IA of reference solution (a) add 
750 Ill of solution A. 

Reference solution (c). To 100 pi of reference solution (a) add 
900 ill of solution A. 

Reference solution (d). Place 2 mg of the substance under 
examination in a vial and dissolve in 200 µl of solution A. 
Close the vial and keep it in a water-bath at 60° for 2 hours. 

Name 	 Relative 
retention factor 

Calcipotriol impurity G' 
	

0.4 

Calcipotriol impurity H 2 
	

0.4 

Pre-calcipotriol 
	

0.9 

Calcipotriol (Retention factor: about 0.4) 
	

1.0 

Calcipotriol impurity A 3 
	

1.2 

'24 ,24 '-oxybisR5Z,7E,22E,24.5)-24-cyclopropyl-9,10-secochola-
5 ,7,10(19), 22- tetraene-1a,313-diol, 

2( 5 Z,7E,22E,24/0-24-cyclopropy1-24-[[(5/..7E2E,24S)-24-, 
cyclopropyl-1a,313- dihydroxy-9,10-secochola-5,7,10(j.9),22-teiracn-
24-yl]oxy]-9,10-secochola-5,7,10 (19),22-tetraene-fa,313 -diol„ 

3(5Z,7E,22E)-24-cyclopropyl-1a3p -dihydroxy-9,10-secochola-5,7,10 

(19), 22-tetraen-24-one. 

Apply to the plate 10 IA of reference solutions (b), (c), (d) and 
the test solution. Allow the mobile phase to rise 15 cm. Dry the 
plate in air, then at 140° for 10 minutes and spray the hot plate 
with 20 per cent ethanolic sulphuric acid Dry the plate at 
140° for not more than 1 minute and examine under ultraviolet 
light at 365 nm. 

Any secondary spot due to calcipotriol impurity A in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.25 per cent), any secondary spot due 
to calcipotriol impurities G or H in the chromatogram obtained 
with the test solution is not more intense than the 
chromatogram obtained with reference solution (b) (0.25 per 
cent for the sum), and any other secondary spot is not more 
intense than the spot in the chromatogram obtained with 
reference solution (c) (0.1 per cent). The test is not valid unless 
the chromatogram obtained with reference solution (d) shows 
a secondary spot due to pre-calcipotriol. 

B. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solutions and protected from 
light and air. 

Solution A. Dissolve 1.32 g of ammonium phosphate in water 
and dilute to 10.0 ml with water. 

Solvent mixture. 3 volumes of solution A, 297 volumes of 
water and 700 volumes of methanol. 

Test solution (a). Dissolve 2 mg of the substance under 
examination in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture. 

Test solution (h). Dissolve 2 mg of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture. 

Reference solution (a).Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. 

Reference solution (b).Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 2 mg of anhydrous 
calcipotriol RS in the solvent mixture and dilute to 20.0 ml 
with the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 um), 
- mobile phase: a mixture of 30 volumes of water and 

70 volumes of methanol, 
-- flow rate: 1 ml per minute, 
- spectrophotometer set at 264 nm, 
- injeCtion volume: 20111. 

•*" 
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CALCIPOTRIOL ANHYDROUS 

Name 
	 Relative 

retention time 

Calcipotriol impurity B' 
	

0.86 

Calcipotriol impurity C 2 
	

0.92 

Calcipotriol (Retention time: about 13.5 minutes) 1.0 

Calcipotriol impurity D 3 	 1.3 

q5Z,7Z,22E,24S)-24-cyclopropy1-9,10-secochola-5,7,10(19),22- 
tetraene-1 a313, 24-triol, 

2(5E,7E,22E,24S)-24-cyclopropy1-9,10-secochola-5,7,10(19),22- 
tetraene-1 013, 24-triol, 

3(5Z,7E,22E,24R)-24-cyclopropy1-9,10-secochola-5,7,10(19),22- 
tetraene-la313,24-triol. 

Inject reference solutions (a), (b) and test solution (a). Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with test solution (a) the 
area of any peak due to calcipotriol impurity B is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent), the area of 
any peak due to calcipotriol impurities C and D is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(2.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 1.0 per cent determined 
on 5 mg, by thermogravimetry (2.4.31), heated to 105° at a rate 
of 10° per minute and maintain at 105° for 60 minutes. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the related substances. 

Inject reference solution (c) and test solution (b). 

Calculate the content of C 27H4003 . 

Storage. Store protected from light and moisture at a 
temperature -20° or below. 

Calcipotriol Ointment 
Calcipotriol Ointment contains anhydrous Calcipotriol in 
suitable ointment base. 

Calcipotriol Ointment contains not less than 90.0 per cent and 
not more than 120.0 per cent w/w of the stated amount of 
calcipotriol, C 2 414,003 . 

Usual strength. 0.005 per cent w/w. 

Description. A white viscous ointment. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
titt  

with the test solution corresponds to that in the chromato 
obtained with the reference solution. 	 11 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 
modifications. 

Inject the test solution. The area of any secondary peak is not 
more than 2.5 per cent and the sum of areas of all the secondary 
peaks is not more than 5.0 per cent, calculated by area 
normalization. 

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 100 CFU per g. 1 g is free from staphylococcus 
aureus and pseudomonas aeruginosa. 

Other tests. Comply with the tests stated under Ointments. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 30 volumes of buffer solution prepared by 
dissolving 1.32 g of ammonium dihydrogen phosphate in 
1000 ml of water and 70 volumes of methanol. 

Test solution. Disperse a quantity of ointment containing 75 
gg of Calcipotriol with 5 ml of tetrahydrofuran. Add 35 ml of 
the solvent mixture and sonicate for 45 minutes with 
intermittent shaking and dilute to 50 ml with the solvent mixture, 
centrifuge and filter. 

Reference solution. A 0.0025 per cent w/v solution of 
calcipotriol RS in the solvent mixture. To 3.0 ml of this solutiont 

 add 5.0 ml of tetrahydrofuran and dilute to 50.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- column temperature: 50°, 
- mobile phase: A. a mixture of 30 volumes of water and 

70 volumes of methanol, 
B. methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 264 nm, 
- injection volume: 100 pl. 

Time 
	

Mobile phase A 
	

Mobile phase B 
(in min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 100 0 
18 100 0 

80 20 
35  -*;tl't 80 20 
37 100 0 

100 0 

CALCITRIOL 

Inject the reference solution. The test is not valid unless the 
column efficiency is not more than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 2414003  in the ointment. 

Calcitriol 

H 3 C, 

CH 3  
- H HO CH 3  

CH 3  

C H2 

HO' 

C2414403 	 Mol. Wt. 416.6 

Calcitriol is (5Z,7 E)-9,10-secocholesta-5,7,10(19)-triene-
la,3[3,25-triol. 

Calcitriol contains not less than 97.0 per cent and not more 
than 103.0 per cent of C27F14403. 

Category. Vitamin D analogue. 

Dose. 0.5 lig. 

Description. A white or almost white crystals. 

A reversible isomerisation to pre-calcitriol takes place in 
solution, depending on temperature and time. The activity is 
due to both compounds. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with calcitriol RS 
or with the reference specturm of calcitriol. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Carry out the test as described under Assay. 

In the chromatogram obtained with the test solution, the area 
of any secondary peak, apart from pre-calcitriol, eluted within 
twice the retention time of calcitriol, is not more than 0.5 times 
the area of the peak obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peaks obtained with reference 
solution (b) (1.0 per cent ). Ignore any peak with an area less 
than 0.1 times that of the peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE  -  Carry out the assay as rapidly as possible, avoiding 
exposure to actinic light and air. 

Test solution. Dissolve 1.0 mg of the substance under 
examination in 10.0 ml of the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
calcitriol RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Reference solution (c). Keep 2 ml of reference solution (a) at 
80° for 30 minutes. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica 
(5 1-1m), 

- column temperature: 40°, 
- mobile phase: a mixture of 45 volumes of a solution 

containing 0.1 per cent w/v of tris(hydroxymethyl) 
aminomethane with the pH adjusted to 7.3 with 
orthophosphoric acid and 55 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 504 

Inject reference solution (c). The relative retention times with 
reference to calcitriol for precalcitriol is about 0.9 and the 
resolution between the peaks due to calcitriol and pre-calcitriol 
is not less than 3.5. Inject reference solution (a) in replicate. 
The relative standard deviation is not more than 2.0 per cent 
and the column efficiency for calcitriol peak is not less than 
10000 theoretical plates. 

Inject reference solution (a) and the test solution. Run the 
chromatogram for twice the retention time of calcitriol. 

Calculate the content of C27F14403. 

Storage. -Stotk under nitrogen, protected from light and 
moisture, in tre.frigerator (2° to 8°). The contents of an opened 
container are to be used immediately. 

Now 	 
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Calcitriol Capsules 
Calcitriol Capsules contain a solution of Calcitriol in a suitable 
fixed oil. 

Calcitriol Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of calcitriol, 
C2444403. 

Usual strength. 0.25 pg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Carry out the test in subdued light. 

Test solution. For capsules containing 0.25 .tg or less calcitriol 
use the mixed contents of 10 capsules as test solution. For 
capsules containing more than 0.25 ug of calcitriol, dilute a 
quantity of mixed contents of 10 capsules with the mobile 
phase to obtain a concentration of 1.5 .tg of calcitriol per ml. 

Reference solution. A 0.00015 per cent w/v solution of 
calcitriol RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica (5 um) (Such as Lichrosorb Si60), 
- mobile phase: a mixture of 1 volume of propanol, 2 

volumes of methanol, 40 volumes of hexane and 60 
volumes of ethyl acetate, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 204 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C, 71-1.4403  in the capsules. 

Calcium Carbonate 

Precipitated Chalk 

CaCO3 	 Mol. Wt. 100.1 

Calcium Carbonate contains not less than 98,x? per cent and 
not more than 100.5 per cent of CaCO 3, calculateciOn.  the -dried 

Category. Antacid; Pharmaceutical aid (excipient). 

Dose. 1 to 5 g. 

Description. A fine, white, microcrystalline powder. 

Identification 

A. Dissolve 5.0 g in 80 ml of 2 M acetic acid. When 
effervescence ceases, boil the solution for 2 minutes, allow to 
cool, dilute to 100 ml with 2 M acetic acid and filter, if 
necessary, through a sintered-glass filter reserving any residue 
for the test for Substances insoluble in acetic acid; the filtrate 
(solution A) gives reactions A and B of calcium salts (2.3.1). 

B. It gives reaction (A) of carbonates (2.3.1). 

Tests 

Substances insoluble in acetic acid. Wash any residue 
obtained in Identification test A with four quantities, each of 
5 ml of hot water and dry at 100° for 1 hour; the residue 
weighs not more than 10 mg (0.2 per cent). 

Arsenic (2.3.10). Dissolve 2.5 g in 15 ml of brominated 
hydrochloric acid and 45 ml of water and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (4 ppm). 

Heavy metals (2.3.13). To 1.0 g add 5 ml of water, and 8 ml of 
dilute hydrochloric acid, the latter being added slowly, shah 
and evaporate to dryness on a water-bath. Dissolve the residue 
in 20 ml of water, filter, add to the filtrate 3 ml of dilute acetic 
acid and water to make 25 ml. The solution complies with the 
limit test for heavy metals, Method A (20 ppm). 

Barium. Dissolve 0.6 g in 10 ml of 2 M acetic acid by boiling; 
cool and add 10 ml of calcium sulphate solution; the solutioii 
remains clear for not less than 15 minutes. 

Iron (2.3.14). Dissolve 0.2 g in 5 ml water and 0.5 ml of iron-
free hydrochloric acid, boil and dilute to 40 ml with water, the 
solution complies with the limit test for iron (200 ppm). 

Magnesium and alkali metals. Dissolve 1.0 g in 10 ml of dilute 
hydrochloric acid, neutralise the solution by adding dilute 
ammonia solution, heat the solution to boiling and add 50 ml 
of hot ammonium oxalate solution. Cool, dilute to 100 ml with 
water and filter. To 50 ml of the filtrate add 1.5 ml of dilute 
sulphuric acid, evaporate to dryness on a water-bath, heat 
the residue to redness, allow to cool and weigh. The residue 
weighs not more than 5 mg (1.0 per cent). 

Chlorides (2.3.12). 1.0 g dissolved in water by the addition of 
3 ml of nitric: acid complies with the limit test for chlorides 
(250 ppm), -- • 

Sulphates (23y17). Suspend 50.0 mg in 5 ml of water and add 

Add 2 ml of dilute hydrochloric acid; the resulting solution 
complies with the limit test for sulphates (0.3 per cent). 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on  1.0 g by drying in an oven at 200°. 

Assay. Weigh accurately about 0.1 g and dissolve in 3 ml of 
dilute hydrochloric acid and 10 ml of water. Boil for 
10 minutes, cool and dilute to 50 ml with water. Titrate with 
0.05 Mdisodium edetate to within a few ml of the expected 
end-Point, add 8 ml of sodium hydroxide solution and 0.1 g of 
calcon mixture and continue the titration until the colour of 
the solution changes from pink to a full blue colour. 

ml of 0.05 Mdisodium edetate is equivalent to 0.005004 g of 
CaCO3. 

0" 

Calcium Carbonate Tablets 
Calcium Carbonate Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
calcium, Ca. 

Usual strengths. 250 mg; 400 mg; 500 mg; 625 mg; 1000 mg; 
1250 mg. 

Identification 

A.It gives the reaction (A) of calcium salts (2.3.1). 

B.It gives the reaction (A) of carbonates (2.3.1). 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of powder containing about 0.25 g of Calcium; 
dissolve in 50 ml of water and 5 ml of hydrochloric acid. Heat 
the dispersion gently to boiling and continue to boil for about 
2 minutes. Allow to cool, add sufficient water to produce 
250 ml and filter, if necessary. To 50 ml of this solution, add 
50 ml of 0.05 M disodium edetate. Neutralise the solution 
using 2 M sodium hydroxide and add 10 ml of ammonia buffer 
pH 10.9 and 50 ml of water. Titrate the excess of disodium 
edetate with 0.05 M zinc chloride using mordant black II 
solution as indicator. Carry out a blank titration. 

1 ml of 0.05 M disodium edetate is equivalent to 0.002004 g 
of Ca. 

Calcium Chloride 

Calcium Chloride Dihydrate 

CaC12,2H20 
	

Mol. Wt. 147.0 

Calcium Chloride contains not less than 97.0 per cent and not 
more than 103.0 per cent of CaC1 2,2H20. 

Category. Calcium replenisher. 

Dose. Orally,1 to 2 g; by slow intravenous injection, 5 to 10 ml 
of a 10 per cent w/v solution. 

Description. A white, crystalline powder or fragments or 
granules; odourless; hygroscopic. 

Identification 

A. It gives reactions (A) and (B) of calcium salts (2.3.1). 

B. A 10 per cent w/v solution in carbon dioxide free water 
prepared from distilled water (solution A) gives reaction A of 
chlorides (2.3.1). 

Tests 

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution YS6 (2.4.1). 

Acidity or alkalinity. To 10 ml of a freshly prepared 10 per 
cent w/v solution add 2 drops of phenolphthalein solution. 
Titrate with 0.01 M hydrochloric acid or 0.01 M sodium 
hydroxide; not more than 0.2 ml is required. 

Arsenic (2.3.10). Dissolve 3.33 g in 15 ml of brominated 
hydrochloric acid and 45 ml of water and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (3 ppm). 

Aluminium and phosphate. To 10 ml of a 5.0 per cent w/v 
solution, add 2 drops of dilute hydrochloric acid and 1 drop 
of phenolphthalein solution. Add ammonium chloride-
ammonium hydroxide solution dropwise until the solution is 
faintly pink, add a few drops in excess and heat the liquid to 
boiling; no turbidity or precipitate is produced. 

Barium. To 10 ml of solution A add 1 ml of calcium sulphate 
solution. After not less than 15 minutes the solution is not 
more opalescent than a mixture of 10 ml of solution A and 1 ml 
of distilled water. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Iron (2.3.14). Dissolve 2.0 g in 0.5 ml of hydrochloric acid and 
25 ml of water; the resulting solution complies with the limit 
test fs)r iron (24ppm). 

Magiiesium ind alkali salts. Dissolve 1.0 g in 50 ml of water, 
add'0.5 g of ammonium chloride heat the solution to boiling basis. 	 dropwise sufficient dilute hydrochloric• acid to effect solution. 

Storage. Store protected from moisture. 

Labelling. The label states (1) the quantity.-cif the activ_e..: 
ingredient in terms of the equivalent amount -:of calcium(; 
(2) that the tablets should be chewed before sikalliawing. 
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Calcium Dobesilate Monohydrate 
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CALCIUM CHLORIDE INJECTION 
	

CALCIUM FOLINATE 

and add 50 ml of hot ammonium oxalate solution. Cool, dilute 
to 100 ml with water and filter. To 50 ml of the filtrate add 1.5 ml 
of dilute sulphuric acid, evaporate to dryness on a water-
bath, heat the residue to redness, allow to cool and weigh. 
The residue weighs not more than 5 mg (1.0 per cent). 

Sulphates (2.3.17). 0.5 g dissolved in 15 ml of distilled water 
complies with the limit test for sulphates (300 ppm). 

Assay. Weigh accurately about 0.15 g and dissolve in 50 ml of 
water. Titrate with 0.05 Mdisodium edetate to within a few ml 
of the expected end-point, add 8 ml of sodium hydroxide 
solution and 0.1 g of calcon mixture and continue the titration 
until the colour of the solution changes from pink to a full blue 
colour. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.007351 g of 
CaC12,2H20. 

Storage. Store protected from moisture. 

Calcium Chloride Injection 

Calcium Chloride Dihydrate Injection 

Calcium Chloride Injection is a sterile solution of Calcium 
Chloride Dihydrate in Water for Injections. 

Calcium Chloride Injection contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
calcium chloride dihydrate, CaC1 2, 2H20. 

Usual strengths. Each gram of calcium chloride dihydrate 
represents approximately 6.8 mmol (13.6 mEq) calcium and 
13.6 mmol (13.6 mEq) chloride. Each ml of the 10 ml ampoule 
contains 0.68 mmol (1.36 mEq) calcium. 

Identification 

A. It gives reaction (A) of calcium salts (2.3.1). 

B. Dilute 1 volume of the injection to 50 ml with water. Gives 
the reactions of chlorides (2.3.1). 

Tests 

0.1 g of cakon mixture. Titrate with 0.1 Mdisodium edetate 
until the colour changes from violet to blue. 

1 ml of 0.1 M disodium edetate is equivalent to 0.0147 g of 
CaCl2,2H20. 

Labelling. The label states (1) the percentage w/v of Calcium 
Chloride Dihydrate; (2) the concentration of calcium ion as 
millimoles in a suitable volume; (3) the concentration of chloride 
ion as millimoles in a suitable volume; (4) that the injection 
should be used in accordance with the manufacturer' s 

 instructions; (5) that solutions containing visible solid particles 
must not be used. 

CI 2F1 I OCa0 10S2, H2O 
	

Mol Wt. 436.4 

Calcium Dobesilate Monohydrate is calcium di(2,5-dihydroxy-
benzenesulfonate) monohydrate. 

Calcium Dobesilate Monohydrate contains not less than 99.0 
per cent and not more than 101.0 per cent of Cl2H10CaO10S2, 
calculated on the anhydrous basis. 

Category. Indicated in prostatic hypertrophy. 

Dose. Orally, 500 to 1000 mg once or twice daily. 

Description. A white to almost white, hygroscopic powder. 

Identification 

A. When examined in the range 210 nm to 350 nm (2.4.7) a 
0.0025 per cent w/v solution shows absorption maxima at about 
221 nm and 301 nm. Specific absorbance at the absorption 
maximum at about 301 nm is 174 to 181. 	 ,,,,i 

B. To 5.0 ml of solution A, add a mixture of 1 ml of ferric 

chloride solution, 1 ml of 1.0 per cent w/v solution of 
potassium ferricyanide and 0.1 ml of nitric acid. A blue colour 
and a precipitate are immediately produced. 

$C. 2 ml of solution A gives reaction (A) of calcium (2.3.1). 

Tests 

Solution A. A 10 
fi-cc 

Appearance of 
colouricss (2.4.1) 

pH (2.4.24). 4.5 to 6.0, determined on solution A. 

Related substances. Determine by liquid chromatography 

(2.4.1 4)• 

Test solution. Dissolve 0.1 g of the substance under 

Chromatographic 

spherical 
    steel 

Reference solution (a). Dilute 1.0 ml of the test solution to 

100.0 ml with water. Dilute 1.0 ml of this solution to 10.0 ml 

Reference solution (b). A solution containing 0.001 per cent 
wilt each of the substance under examination and dobesilate 
impurity A in water 

with water. 

seyesltecin  - astainless 
 

olumn 25 cm x 4.6 mm, packed with 
 end-capped octadecylsilane bonded to 

examination in 10.0 ml of water. 

porous silica (5
mixture - 	 ture of 10 vegimes of acetonitrile 

and 90 volumes of buffer solution prepared by mixing 
1.2 g of anhydrous sodium dihydrogen phosphate in 
900 ml of water, adjusted to pH 6.5 with disodium 
hydrogen phosphate solution and dilute to 1000 ml with 

woaw rater.  flow rate: 0.8 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 101A. 

Name 
	

Relative 	Correction 
retention time 	factor 

Dobesilate (Retention time: 
about 6 minutes) 	 1.0 
Dobesilate impurity A' 	1.7 	0.6 

'hydroquinone. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to dobesilate and dobesilate 
impurity A is not less than 8.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of the peak due to dobesilate impurity A is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
In the chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 

reference 
ren cprincipale soluti0 np(eaa)koin  .o 5  thpeercchernotTatogram obtained with 

Iron (2.3.14). 10 ml of solution A complies with the limit test 
for iron (10 ppm), using 1.0 ml of iron standard solution 
(10 ppm). 

Water (2.3.43). 4.0 to 6.0 per cent, determined on 0.5 g. 

Assay. Dissolve 0.2 g in a mixture of 10 ml of water and 40 ml 
of dilute sulphuric acid. Titrate with 0.1 M cerium sulphate, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M cerium sulphate is equivalent to 0.01045 g of 
C121-110CaOmS2. 

Storage. Store protected from light and moisture. 

Calcium Folinate 
Leucovorin Calcium 

0 COO 

0 CHO 	 N 

N 	
N 	N 	

COO 

H2N 
HR H/  H 

	H 	
Ca+2 

C201-121CaN70, 	 Mol. Wt. 511.5 

Calcium Folinate is calcium N-[4-(2-amino-5-formy1-1,4,5,6,7, 
8-hexahydro-4-oxo-6-pteridinyl)methylaminobenzoy1]- 
L-glutamate. 

Calcium Folinate contains not less than 95.0 per cent and not 
more than 105.0 per cent of C 20H2I CaN 707, calculated on the 
anhydrous basis. 

Category. Antidote to folate antagonists. 

Dose. Upto 120 mg in divided doses over 12 to 24 hours by 
intramuscular or intravenous injection or infusion, followed 
by 12 to 15 mg intramuscularly or 15 mg orally every 6 hours 
for the next 48 hours. 

Description. A yellowish white or yellow powder; odourless. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with calcium folinate 
RS. 

pH (2.4.24). 5.0 to 8.0. 

Appearance of solution. The injection is not more intensely 
coloured than reference solution BYS6 (2.4.1). 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of calcium chloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Measure a volume of the injection eopttiinint; about; 
0.3 g of Calcium Chloride Dihydrate, add SOO Ml.of 
6.0 ml of sodium hydroxide solution (40 percent w/v) ani31 

.0 per cent w/v solution in carbon di 

solution. Solution A is clear (2.4.1), 
Tests 

hHeeaavvyymmeetatlasIsm(2e.t3h.old 1.3).3 (I.1353pgpcm)om.  plies with4t:11, 	test for-:,- Related substances. Determine by liquid chromatography 
(- 



CALCIUM FOLINATE 

NOTE- Protect the solutions from light. 

Test solution. Dissolve 10 mg of the substance under 
examination to 10.0 ml with water. 

Reference solution (a). A 0.1 per cent w/v solution of calcium 
folinate RS in water. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with water. 

Reference solution (c). A 0.01 per cent w/v solution of 
formylfolic acid RS (folinate impurity A RS) in the mobile 
phase. Dilute 1.0 ml of this solution to 10.0 ml with water. 

Reference solution (d). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with water. 

Reference solution (e). Dilute 5.0 ml of reference solution (c) 
to 10.0 ml with reference solution (b). 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 220 volumes of methanol and 

780 volumes of a solution containing 2.0 ml of a 
40 per cent w/v solution of tetrabutylammonium 
hydroxide solution and 2.2 g of disodium hydrogen 
phosphate, previously adjusted to pH 7.8 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 10 

Inject reference solution (e). The test is not valid unless the 
resolution between the peaks due to folinate and folinate 
impurity A is not less than 2.2. 

Inject reference solutions (b), (c), (d) and the test solution. 
Run the chromatogram 2.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of the peak due to folinate impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (1.0 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). The sum of areas of all the secondary 
peaks other than folinate impurity A is not more than 2.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.5 per cent). Ignore any peak with 
an area less than the area of the principal peak in the 
chromatogram obtained with reference solution (d) 
(0.1 per cent). 

Heavy metals (2.3.13). 0.4 g complies with the limit test for 
heavy metals, Method B (50 ppm). 

Water (2.3.43). Not more than 17.0 per cent determined:on 
0.5 g. 

Assay. Use only freshly deionised water wherever water i s 
 specified throughout this procedure. Protect the solutions 

from unnecessary exposure to light and complete the Assay  
without prolonged interruption. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. Add 15 ml of a 25 per cent w/v solution of 
tetrabutylammonium hydroxide in methanol to 900 ml of 
water, adjust the pH to 7.5 ± 0.1 with 0.67 Msodium drogen 
phosphate and dilute with water to 1000 ml. 

Test solution. A 0.02 per cent w/v solution of the substance 
under examination in the solvent mixture. 

Reference solution. A solution containing 0.0175 per cent 
w/v each of calcium folinate RS and folic acid RS in the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 p.m), 
- mobile phase: a mixture of 15 ml of a 25 per cent w/v 

solution of tetrabutylammonium hydroxide, 825 ml of 
water and 125 ml of acetonitrile, previously adjusted 
to pH 7.5 ± 0.1 with 0.67 M sodium dihydrogen 
phosphate, diluted with water to 1000 ml, 
flow rate: 1 to 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject the reference solution. The relative retention times for 
calcium folinate and folic acid are 1.0 and about 1.6 
respectively. The test is not valid unless the relative standard 
deviation for replicate injections is not more than 3.6 per cent. 

Inject the reference solution and the test solution. 	uu 

Calculate the content of C 20H2 ,CaN 707 . 

Calcium Folinate intended for use in the manufacture 
parenteral preparations without a further appropria 
procedure for the removal of bacterial endotoxins compli 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 

per mg of calcium folinate. 

Storage. Store protected from light and moisture. 

Calcium Folinate Injection 

Leucovorin Calcium Injection 

Calcium Folinate Injection is a sterile solution of Calcium 
Folinate in Water for Injection. 

Caleiiirn FOirfaie Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
folinic acid, C 20H :, ,1\1707. 

Usual 
strength. The equivalent of 3 mg of folinic acid per ml. 

(3.2 5 mg  of calcium folinate is approximately equivalent to 

3 mg of folinic acid). 

Description. A clear, yellowish solution. 

Identification 

Transfer a volume containing about 6 mg of folinic acid to a 
glass-stoppered, 50-m1 centrifuge tube, add about 40 ml of 

acetone, mix, centrifuge for a few minutes and decant the 
liquid phase. Repeat the washing with an additional 40 ml of 
acetone. Dry the precipitate obtained with a stream of dry 
nitrogen. The precipitate complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with calcium folinate 
RS or with the reference spectrum of calcium folinate. 

PTHe (2

.4.24). 6.5 to 8.5. 

Test s 

 

Related substances. Determine by liquid chromatography R  

(2  NOTE-Protect A ALI 	the solutions from light. 

Test solution. Dilute a volume of the injection containing about 
10 mg of folinic acid to 10.0 ml with water. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Reference solution (b). A 0.001 per cent w/v solution of 
formylfolic acid RS (folinate impurity A RS) in the water. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with water. 

Reference solution (d). A mixture of 10.0 ml of reference 
solution (a) and 5.0 ml of reference solution (b). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm) (Such as Hypersil ODS), 

- column temperature: 40°, 
- mobile phase: a mixture of220 volumes of methanol and 

780 volumes of a solution containing 2.0 ml of 
tetrabutylammonium hydroxide solution and 2.2 g of 
disodium hydrogen orthophosphate, previously 
adjusted to pH 7.5 with orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 10 

Inject reference solution (d). The test is not- v,atid unless the: 
resolution between the peaks due to calcium folinate and 
formylfolic acid is not less than 2.2. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 2.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of the peak due to formylfolic acid is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a)(1.0 per cent). The sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(2.5 per cent). Ignore any peak with an area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Use only freshly deionised water wherever water is 
specified throughout this procedure. Protect the solutions 
from unnecessary exposure to light and complete the Assay 
without prolonged interruption. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. Add 15 ml of a 25 per cent w/v solution of 
tetrabutylammonium hydroxide in methanol to 900 ml of 
water, adjust the pH to 7.5 ± 0.1 with 0.67 Msodium dihydrogen 
phosphate and dilute with water to 1000 ml. 

Test solution. Transfer an accurately measured volume of the 
Injection containing about 9 mg of folinic acid to a 50 ml 
volumetric flask, dilute to volume with a solution prepared by 
adding 15 ml of a 25 per cent w/v solution of tetrabutyl-
ammonium hydroxide in methanol to 900 ml of water, adjusting 
the pH to 7.5 ± 0.1 with 0.67 Msodium dihydrogen phosphate 
and diluting with water to 1000 ml. Transfer 25.0 ml of this 
solution into a 60-m1 separator, add 25 ml of dichloromethane, 
shake the mixture, allow the layers to separate and discard the 
dichloromethane extract. Repeat the extraction with two more 
quantities, each of 25m1, of dichloromethane, discarding the 
dichloromethane extracts. Filter the aqueous layer, discarding 
the first 5 ml of the filtrate, and collect the remaining filtrate in 
a glass-stoppered conical flask. 

Reference solution. A solution containing 0.0175 per cent w/v 
each of calcium folinate RS and folic acid RS in the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture of 15 ml of a 25 per cent w/v 

solution of tetrabutylammonium hydroxide, 825 ml of 
- ----4;aterand 125 ml of acetonitrile, previously adjusted 

p.H 7.5 ± 0.1 with 0. 67 M sodium dihydrogen 
phosphate, diluted with water to 1000 ml, 
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A. Determine by thin-layer chromatography (2.4.17), coating Assay. Weigh 0.5 g and dissolve in 50 ml of warm water; cool, 
the plate with silica gel G. add 5.0 ml of 0.05 Mmagnesium sulphate and 10 ml of strong 
Mobile phase. A mixture of 50 volumes of -ethanol (95 'per 1 --?°"-ammonia -spifitbn and titrate with 0.05 M disodium edetate 
cent), 30 volumes of water, 10 volumes of strong amiarmiatbsingiiiordaiii 'black II mixture as indicator.Carry out a blank 
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- flow rate: 1 to 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

The relative retention times for calcium folinate and folic acid 
are 1.0 and about 1.6 respectively. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 3.6 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H23N-,07  in the injection. 

1 mg calcium folinate is approximately equivalent to 0.93 mg of 
folinic acid. 

Storage. Store in single dose containers preferably of type I 
glass, protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of folinic acid. 

Calcium Gluconate 

COO 

OH 

H 
OH 
	,  H 2O 

OH 

CH 2 OH 
2 

C12H220,4Ca,H20 	 Mol. Wt. 448.4 

Calcium Gluconate is calcium D-gluconate monohydrate. 

Category. Calcium replenisher. 

Dose. Orally, upto 15 g daily, in divided doses. By intramuscular 
or slow intravenous injection, 1 to 2 g. (500 mg of calcium 
gluconate is approximately equivalent to 2.3 mmol of Ca++). 

Description. A white, crystalline powder or granules. 

Identification 

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in water, heating if necessary, to 60° in a 
water-bath to effect solution. 

Reference solution. A 2.0 per cent w/v solution of calcium 
gluconate RS in water, heating if necessary, to 60° in a water-
bath to effect solution. 

Apply to the plate 5µl of each solution. After development, 
dry the plate at 100° for 20 minutes, cool and spray with a 5 per 
cent w/v solution of potassium dichromate in a 40 per cent 
w/w solution of sulphuric acid. After 5 minutes the principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. To 1 ml of a 3 per cent w/v solution add 0.05 ml of ferric 
chloride test solution; a yellow colour is produced. 

C. A 2.0 per cent w/v solution gives reactions A and B of 
calcium salts (2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution at 60° is 
not more intensely coloured than reference solution YS6 
(2.4.1). On cooling to room temperature the solution is not 
more opalescent than opalescence standard 0S2 (2.4.1). 

Acidity and alkalinity. Dissolve 0.5 g in 20 ml of water, add 
0.1 ml of 0.01 M hydrochloric acid and 0.1 ml of phenol-
phthalein solution; no colour is produced. Add 0.3 ml of 
0.01 M sodium hydroxide; a pink colour is produced. 

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml of water and 12 ml of 
stannated hydrochloric acid AsT. The resulting solution 
complies with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). 1.0 g dissolved in 4 ml of dilute 
hydrochloric acid and sufficient water to produce 25 ml 
complies with the limit test for heavy metals, Method A 
(20 ppm). 

Sulphates (2.3.17). 1.0 g complies with the limit test for 
sulphates (150 ppm). 

Sucrose and reducing sugars. To 10 ml of 5 per cent w/v 
solution in hot water add 2 ml of dilute hydrochloric acid 
and boil for 2 minutes. Cool, add 15 ml of sodium carbonate 
solution, allow to stand for 5 minutes and filter. Add 5 ml of 
the clear filtrate to 2 ml of potassium cupri-tartrate solution 
and boil for 2 minutes; no red precipitate is formed. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.02242 g of 

C121122014Ca'142°' 

Calcium Gluconate Injection 
Calcium Gluconate Injection is a sterile solution of Calcium 
Gluconate in Water for Injections. Not more than 5.0 per cent 
of the Calcium Gluconate may be replaced with a suitable 
calcium salt as a stabilising agent. 

Calcium Gluconate Injection contains a quantity of calcium 
equivalent to not less than 8.5 per cent and not more than 
9.4 per cent of the stated amount of calcium gluconate, 
C 1 21422014Ca, H20. 

Usual strengths. The equivalent of 500 mg and 1 g of calcium 
gluconate in 5 ml; the equivalent of 1 g &Calcium gluconate in 
10 ml. (A 10 per cent w/v solution of Calcium Gluconate 
contains approximately 0.45 mmol of Ca" per ml). 

Identification 

A.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.. 

Mobile phase. A mixture of 50 volumes of ethanol (95 per 
cent), 30 volumes of water, 10 volumes of strong ammonia 
solution and 10 volumes of ethyl acetate. 

Test solution. Dilute a suitable volume of the substance under 
examination to obtain a solution containing 2 per cent w/v of 
Calcium Gluconate. 

Reference solution. A 2 per cent w/v solution of calcium 
gluconate RS in water, heating if necessary, to 60° in a water-
bath to effect solution. 

Apply to the plate 5 p1 of each solution. After development, 
dry the plate at 100° for 20 minutes, cool and spray with a 5 per 
cent w/v solution of potassium dichromate in a 40 per cent 
w/w solution of sulphuric acid. After 5 minutes the principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. To 1 ml add 0.05 ml of ferric chloride test solution; an 
intense yellow colour is produced. 

C.It gives the reactions of calcium salts (2.3.1). 

Tests 

pH (2.4.24). 6.0 to 8.2. 

Bacterial endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Unit per mg of calcium gluconate.  
Other tests. Comply with the tests stated und& Parenteral 
Preparations (Injections). 

Assay. To a volume containing 0.5 g of Calcium Gluconate add 
50 ml of water; cool, add 5.0 ml of 0.05 Mmagnesium sulphate 
and 10 ml of strong ammonia solution and titrate with 0.05 M 
disodium edetate using mordant black II mixture as indicator. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002004 g of 
Ca. 

Labelling. The label states (1) the strength as a percentage 
w/v of calcium gluconate equivalent to the total amount of 
calcium present; (2) that solutions containing visible solid 
particles must not be used; (3) the percentage of any added 
stabilising agent. 

Calcium Gluconate Tablets 

Calcium Gluconate Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
calcium gluconate, C l2 H22014Ca,H20. 

Usual strengths. 325 mg; 500 mg; 650 mg; 1 g. 

Identification 

A warm filtered solution of the powdered tablets equivalent to 
a 10 per cent w/v solution of Calcium Gluconate complies with 
the following tests. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.. 

Mobile phase. A mixture of 50 volumes of ethanol (95 per 
cent), 30 volumes of water, 10 volumes of strong ammonia 
solution and 10 volumes of ethyl acetate. 

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in water, heating if necessary, to 60° in a 
water-bath to effect solution. 

Reference solution. A 2.0 per cent w/v solution of calcium 
gluconate RS in water, heating if necessary, to 60° in a water-
bath to effect solution. 

Apply to the plate 5 ul of each solution. After development, 
dry the plate at 100° for 20 minutes, cool and spray with a 5 per 
cent w/v solution of potassium dichromate in a 40 per cent 
w/w solution of sulphuric acid. After 5 minutes the principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. To 1 ml of a 3.0 per cent w/v solution add 0.05 ml of ferric 
lot t ..olution; a yellow colour is produced. 

.0 percent w/v solution gives reactions A and B of 
citkium salts (223.1)- 
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Calcium Gluconate contains not less than 98.5 per cent and Chlorides (2.3.12). 1.0 g complies with the limit test for 
not more than 102.0 per cent of C 12H22014Ca,H20. 	 chlorides (250 ppm). 
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CALCIUM LEVULINATE INJECTION CALCIUM LACTATE 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate, diluted 
if necessary at 422.7 nm by atomic absorption 
spectrophotometry (2.4.2) using a calcium hollow-cathode 
lamp as the radiation source, an air-acetylene flame. Calculate 
the content of calcium in the medium from the absorbance 
obtained from solution of known concentration of calcium 
solution AAS, suitably diluted with water. 

Calculate the content of calcium gluconate. 

1 mg of calcium is equivalent to 11.21 mg of C l2H2,0 14Ca,H20. 

D. Not less than 70 per cent of the stated amount of 
C12H22014Ca,1120. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.5 g of Calcium 
Gluconate and ignite, gently at first, until free from carbon. 
Cool, add 10 ml of water and sufficient dilute hydrochloric 
acid, dropwise, to effect complete solution of the residue. 
Neutralise with dilute ammonia solution, add 5.0 ml of 0.05 M 
magnesium sulphate and 10 ml of strong ammonia solution 
and titrate with 0.05 Mdisodium edetate using mordant black 
II mixture as indicator. Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.02242 g of 
Ci2H22014Ca,H20. 

Calcium Lactate 

2 

C6H1oCa06,xH20 	 Mol. Wt. 218.2 (anhydrous) 

Calcium Lactate is hydrated calcium (RS)-2-hydroxy-
propionate or mixtures of the calcium salts of (R)-, (S)- and 
(RS)-2-hydroxypropionic acid. 

Calcium Lactate contains not less than 98.0 per cent and not 
more than 102.0 per cent of C6H1oCa0 6, calculated on the dried 
basis. 

Category. Calcium replenisher. 

Dose. Upto 8 g daily, in divided doses. 

Description. White granules or powder; odourless or with 
slight but not unpleasant odour. The pentahydrate is 
somewhat efflorescent. 

Identification 

A. A solution acidified with sulphuric acid and warmed with 
potassium permanganate develops the odour of 
acetaldehyde. 

B. It gives the reactions of calcium salts and of lactates (2.3.1). 

Tests 

Acidity or alkalinity. To 10 ml of a 5.0 per cent w/v solution in 
carbon dioxide-free water add 0.1 ml of 0.1 M hydrochloric 
acid and 0.1 ml of phenolphthalein solution; no colour is 
developed. Add 0.6 ml of 0.1 M sodium hydroxide; a pink 
colour is produced. 

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml of water and 12 ml of 
stannated hydrochloric acid. The resulting solution complies 
with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). 1.0 g dissolved in 2.5 ml of dilute 
hydrochloric acid and sufficient water to produce 25 ml 
complies with the limit test for heavy metals, Method A 
(20 ppm). 

Iron (2.3.14). 0.5 g complies with the limit test for Iron 
(80  ppm). 

Chlorides (2.3.12). Dissolve 1.25 g in 10 ml water, add 2 ml of 
nitric acid and sufficient water to produce 50 ml; the resulting 
solution complies with the limit test for chlorides (200 ppm). 

Sulphates (2.3.17). Dissolve 0.1 g in 10 ml of water, add 2 ml of 
hydrochloric acid and sufficient water to produce 15 ml; the 
resulting solution complies with the limit test for sulphates 
(0.15 per cent). 

Reducing sugars. Dissolve 1 g in 10 ml of water, add 5 ml of 
potassium cupri-tartrate solution and boil; not more than a 
slight brick-red precipitate is produced. 

Loss on drying (2.4.19). Not more than 30 per cent, determined 
on 0.5 g by drying in an oven at 120° for 4 hours. 

Assay. Weigh accurately about 0.3 g, dissolve in 50 ml of 
water, add 5.0 ml of 0.05 Mmagnesium sulphate and 10 ml of 
strong ammonia solution and titrate with 0.05 M disodium 
edetate using mordant black 11 mixture as indicator. Carry 
out a blank titration. 

1 ml of 0. 05 Mdisodium edetate is equivalent to 0.01091 g of 
CakCa06 . - 

Storage. Store protected from moisture. 

Calcium Lactate Tablets 
Calcium Lactate Tablets contain Calcium Lactate equivalent 
to not less than 95.0 per cent and not more than 105.0 per cent 
of the stated amount of calcium lactate pentahydrate, 

c611, 0Ca06,5H20. 

Usual strengths. The equivalent of 300 mg and 600 mg of 
calcium lactate pentahydrate (300 mg of calcium lactate 
pentahydrate is approximately equivalent to 1 mmol of Cal. 

Identification 

A.Extract a quantity of the powdered tablets with water, filter 
and acidify the filtrate with sulphuric acid, add potassium 
permanganate and warm; the odour of acetaldehyde is 
produced. 

B.The powdered tablets, when moistened with hydrochloric 

acid and introduced on a platinum wire into the flame of a 
bunsen burner, gives a brick-red colour to the flame. 

Tests 

Disintegration (2.5.1). Not more than 30 minutes. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.3 g of calcium 
lactate pentahydrate, dissolve as completely as possible in 
50 ml of water, add 5.0 ml of 0.05 Mmagnesium sulphate and 
10 ml of strong ammonia solution and titrate with 0.05 M 
disodium edetate using mordant black II mixture as indicator. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.01542 g of 
C6HioCa06,5H20. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of calcium lactate pentahydrate. 

Calcium Levulinate 

C1oH14Ca06,2H20 
	

Mol. Wt. 306.3 

Calcium Levulinate is calcium di(4-oxopentanoate) dihydrate. 

Calcium Levulinate contains not less than 97.5 per cent and 
not more than 100.5 per cent of C 10H 14Ca06, calculated on Atte 
dried basis. 

Category. Calcium replenisher.  

Dose. By intramuscular or intravenous injection, 1 g once a 
day. 

Description. A white, crystalline or amorphous powder; odour, 
faint and suggestive of burnt sugar. 

Identification 

A. Dissolve 0.5 g in 5 ml of water, add 5 ml of I M sodium 
hydroxide and filter. To the filtrate add 5 ml of iodine solution; 
a precipitate of iodoform is produced. 

B. Dissolve 0.1 g in 2 ml of water, add 5 ml of dinitrophenyl-
hydrazine solution and allow the mixture to stand in an ice-
bath for 1 hour. Collect the precipitate on a filter, wash well 
with cold water and dry at 105° for 1 hour; the hydrazone so 
obtained melts between 198° and 206° (2.4.21). 

C. It gives the reactions of calcium salts (2.3.1). 

D. Melting range (2.4.21) 119° to 125°. 

Tests 

pH (2.4.24). 7.0 to 8.5, determined in a 10.0 per cent w/v solution. 

Arsenic (2.3.10). Dissolve 3.3 g in 50 ml of water and 12 ml of 
stannated hydrochloric acid. The resulting solution complies 
with the limit test for arsenic (3 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Reducing sugars. Dissolve 0.5 g in 10 ml of water, add 2 ml of 
3 M hydrochloric acid, boil for about 10 minutes and cool. 
Add 5 ml of sodium carbonate solution allow to stand for 
5 minutes, dilute with water to 20 ml and filter. Add 5 ml of the 
clear filtrate to about 2 ml of potassium cupri-tartrate solution 
and boil for 1 minute; no red precipitate is formed immediately. 

Loss on drying (2.4.19). 11.0 per cent to 12.5 per cent, 
determined on 0.2 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.2 g, dissolve in 50 ml of 
water, add 5.0 ml of 0.05 Mmagnesium sulphate and 10 ml of 
strong ammonia solution and titrate with 0.05 M disodium 
edetate using mordant black II mixture as indicator. Carry 
out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.01351 g of 
CioH14Ca06. 

Calcium Lev ulinate Injection 
Calcium Levulinate Injection is a sterile solution of Calcium 
Levulinate in Water for Injections. 

Calcium Levulinate Injection contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
calcium-levttlinate, CloHl4Ca06,2H20. 

H OH 

Ca" 
H3C COO 
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Usual strength. 100 mg per ml. 

Identification 

A. To a volume of the injection containing 0.5 g Calcium 
Levulinate add 5 ml of 1 Msodium hydroxide and filter. To the 
filtrate add 5 ml of iodine solution; a precipitate of iodoform is 
produced. 

B. To a volume of the injection containing 0.1 g of Calcium 
Levulinate add 5 ml of dinitrophenylhydrazine solution and 
allow the mixture to stand in an ice-bath for 1 hour. Collect the 
precipitate on a filter, wash well with cold water and dry at 
105° for 1 hour; the hydrazone so obtained melts between 
198° and 206° (2.4.21). 

C. Gives the reactions of calcium salts (2.3.1). 

Tests 

pH (2.4.24). 7.0 to 8.5. 

Bacterial endotoxins (2.2.3). Not more than 35.7 Endotoxin 
Units per mg of calcium levulinate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a volume containing 0.2 g of Calcium Levulinate 
add 50 ml of water, add 5.0 ml of 0.05 M magnesium sulphate 
and 10 ml of strong ammonia solution and titrate with 0.05 M 
disodium edetate using mordant black II mixture as indicator. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.01532 g of 
C1oH14Ca06,2H20. 

Storage. Store in single dose containers. 

Calcium Pantothenate 

CI8H32CaN2O10 	 Mol. Wt. 476.5 

Calcium Pantothenate is the calcium salt of(R)-3-(2,4-dihydroxy-
3,3-dimethylbutyramido)propionic acid. 

Calcium Pantothenate contains not less than 98.0 per cent 
and not more than 101.0 per cent of CI8H32CaN2010,  calculated 
on the dried basis. 

Category. B-group vitamin (enzyme co-factor). 

Dose. 10 to 100 mg daily, in divided doses.] 

Description. A white powder; slightly hygr 

Identification 

A. In the test for 13-Alanine, the principal spot in the
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. Boil 50 mg in 5 ml of 1 M sodium hydroxide for 1 minute 
cool, and add 5 ml of 1 M hydrochloric acid and 2 drops of 
ferric chloride test solution; a strong yellow colour i s 

 produced. 

C. To 50 mg in 2 ml of 1 Msodium hydroxide add 0.1 ml of 
copper sulphate solution; a blue colour is produced. 

D. Gives reaction A of calcium salts (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide -free water is clear, (2.4.1) and colourless (2.4. I ). 

pH (2.4.24). 6.8 to 8.0, determined in a 5.0 per cent wiv solution. 

Specific optical rotation (2.4.22). +25.0° to +27.5°, determined 
at 20° in a 5.0 per cent w/v solution. 

3-Alanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. A mixture of 65 volumes of ethanol and 
35 volumes of water. 

Test solution (a). A 4.0 per cent w/v solution of the subst 
under examination in water. 

Test solution (b). A 0.4 per cent w/v solution of the sub4 
under examination in water 

Reference solution (a). A 0.4 per cent w/v solution of cuicium 
pantothenate RS in water. 

Reference solution (b). A 0.02 per cent w/v solutid 
b-alanine in water. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of air, spray with 
ethanolic ninhydrin solution and heat at 110° for 10 minutes. 
Any spot corresponding to 13-alanine in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b). 

Heavy metals (2.3.13). 1.0 g dissolved in 25 ml of water con.  plies 

with the limit test for heavy metals, Method A (20 ppm). 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.18 g and dissolve in 50 ml of 
anhyc bus deial acetic acid. Titrate 0.1 Mperchloric acid, 
deteriiIining the end point potentiometrically (2.4.25). Carry 

a blank,  

1 ai l of 0. 1 Mperchloric acid is equivalent to 0.02383 g of 

CisH ,2CaN2O1o • 

Storage. Store protected from moisture. 

Calcium Pantothenate Tablets 
Calcium Pantothenate Tablets contain not less than 95.0 per 
cent and not more than115.0 per cent of the stated amount of 
the dextrorotatory isomer of calcium pantothenate, 

IsH32CaN2010.  

Usual strengths. 50 mg; 100 mg. 

'dentin cation 

A.Disperse a quantity of powder containing 150 mg of Calcium 
Pantothenate in 15 ml of 1 Msodium hyttrroxide and filter. The 
resulting solution gives reactions of calcium (2.3.1). 

B.To 5 ml of the filtrate obtained in test A, add 5 ml of 1 M 
hydrochloric acid and 2 drops of ferric chloride TS; a strong 
yellow colour is produced. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate with the dissolution medium, 
if necessary. 

Reference solution. A solution of calcium pantothenate RS 
with the dissolution medium to obtain a solution of the same 
concentration as the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 1 volume of orthophosphoric 

acid and 1000 volumes of water, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 gl. 

relative 
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Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 50 mg of Calcium Pantothenate 
in 5 ml of methanol and dilute to 100.0 ml with water, filter. 

Reference solution (a). A solution containing 0.05 per cent 
w/v of calcium pantothenate RS and 0.01 per cent w/v of 
racemic panthenol RS in water. 

Reference solution (b). A 0.05 per cent w/v solution of calcium 
pantothenate RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 50°, 
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of buffer solution prepared by dissolving 
10.0 g of monobasic potassium phosphate in 2000 ml of 
water, adjusting to pH 3.5 with orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 25 gl. 

The relative retention time for panthenol with reference to 
pantothenate is about 1.1. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to pantothenate and 
panthenol is not less than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for the principal peak. 

Inject reference solution (b) and the test solution. 

Calculate the content of calcium pantothenate, C181 -132CaN2O10 
in the tablets. 

Calcium  -  7.9 per cent to 9.7 per cent of the weight of 
C18H32CaN2010 in the tablets, using a quantity of powdered 
tablets containing 0.5 g of Calcium Pantothenate. 

Transfer a quantity of powder to a suitable crucible. Ignite, 
gently at first, until free from carbon. Cool the crucible. Add 10 
ml of water, and dissolve the residue by adding sufficient 3 M 
hydrochloric acid, dropwise, to achieve complete solution. 
Transfer the solution to a suitable container, and dilute with 
water to 150 ml. Add 15 ml of 1 Msodium hydroxide, then add 
300 mg of hydroxy naphthol blue. Titrate with 0.05 M 
disodium edetate to a distinct blue endpoint. Carry out a blank 
titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002004 g of 
Calcium. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of amount of 
aror-otatory calcium pantothenate. 

OH 
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DIBASIC CALCIUM PHOSPHATE 

Dibasic Calcium Phosphate 

Calcium Hydrogen Phosphate 

CaHPO4 	 Mol. Wt. 136.1 (anhydrous) 

CaHPO4,2H20 
	

Mol. Wt. 172.1 (dihydrate) 

Dibasic Calcium Phosphate is anhydrous or contains two 
molecules of water of hydration. 

Dibasic Calcium Phosphate contains not less than 98.0 per 
cent and not more than 105.0 per cent of CaHPO 4  (for anhydrous 
material) or of CaHPO 4,2H20 (for the dihydrate). 

Category. Calcium supplement; pharmaceutical aid (excipient). 

Dose. As calcium supplement, 1 to 5 g. 

Description. A white, crystalline powder; odourless. 

Identification 

A. Gives reaction A of calcium salts (2.3.1). 

B. Dissolve 0.1 g in a mixture of 5 ml of 2 Mnitric acid and 5 ml 
of water; the solution gives reaction C of phosphates (2.3.1). 

Tests 

Acid-insoluble substances. Heat 5.0 g with a mixture of 40 ml 
of water and 10 ml of hydrochloric acid and dilute to 100 ml 
with water. Filter, wash with hot water until the last washing 
is free from chloride and dry the residue at 105° for 1 hour 
(0.1 per cent). 

Arsenic (2.3.10). Dissolve 1.0 g in 15 ml of brominated 
hydrochloric acid, add 45 ml of water and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (10 ppm). 

Heavy metals (2.3.13). Dissolve 2.5 g in 20 ml of 2 M 
hydrochloric acid, filter if necessary, and add 6 M ammonia 
until a precipitate is formed. Add 2 Mhydrochloric acid just 
enough to dissolve the precipitate and dilute to 50 ml with 
distilled water (solution A). 10 ml of this solution complies 
with the limit test for heavy metals, Method A (40 ppm). 

Barium. To 10 ml of solution A add 0.5 ml of / Msulphuric 
acid, mix and set aside for 15 minutes. The solution is not 
more opalescent than a mixture of 10 ml of solution A and 
0.5 ml of distilled water treated in the same manner. 

Iron (2.3.14). 2.0 ml of solution A diluted to 10 ml with water 
complies with the limit test for Iron (400 ppm). 

Carbonate. Suspend 1 g in 5 ml of water and add 2 ml of 
hydrochloric acid; no effervescence is produced. 

Chlorides (2.3.12). Dissolve 0.2 g in water by,the additiOn of 
2 ml of nitric acid. The solution complies with the:limit test for 
chlorides (0.125 per cent). 

IP 2 

Sulphates (2.3.17). Dissolve 30.0 mg in 25 ml of water by the 
addition of 2 ml of hydrochloric acid. The solution compli es 

 with the limit test for sulphates (2.3.17) (0.5 per cent). 

Nitrate. To 0.1 g add 10 ml of water, 10 ml of nitroge,,hve 
 sulphuric acid and 1 ml of indigo carmine solution and heat 

to boiling; the blue colour does not disappear. 

Reducing substances. Shake 1.0 g with 5 ml of water and 5 rhi 
of 3 M sulphuric acid for 1 minute. Add 0.1 ml of 0.005 M 
potassium permanganate and shake for 20 seconds. The slight 
pink colour is not less intense than that produced by treating 
1 g of calcium carbonate in the same manner. 

Proteinous impurities. Heat 0.5 g gently in a dry test-tube; 
no change in colour is observed and no unpleasant 091,10- 
emitted. 

Monocalcium and tricalcium phosphates. Dissolve 2.0 g in 
30.0 ml of 1 M hydrochloric acid, add 20 ml of water and 
0.05 ml of methyl orange solution and titrate the excess of 
acid with 1 Msodium hydroxide. Not less than 14.0 ml and not 
more than 15.5 ml of 1 M sodium hydroxide (for anhydrous 
material) and not less than 11.0 ml and not more than 12.5 ml of 
1 Msodium hydroxide (for the dihydrate) is required. 

Loss on ignition (2.4.20). 6.5 to 8.5 per cent (for anhydrous 
material) and 24.5 to 26.5 per cent (for the dihydrate), 
determined on 1.0 g by igniting at 500°. 

Assay. Weigh accurately about 0.3 g and dissolve in a mixture 
of 5 ml of water and 1 ml of 7 Mhydrochloric acid, add 25.0 ml 
of 0.1 M disodium edetate and dilute to 200 ml with water. 
Neutralise with strong ammonia solution, add 10 ml of 
ammonia buffer pH 10.0 and 50 mg of mordant black 
11 mixture and titrate the excess of disodium edetate with 
0.1 Mzinc sulphate. Carry out the blank titration. 

1 ml of 0.1 Mdisodium edetate is equivalent to 0.01361 g of 
CaHPO4  or 0.01721 g of CaHPO 4,2H20. 

Tribasic Calcium Phosphate 
Calcium Hydroxide Phosphate; Calcium Phosphate iu  

Tribasic Calcium Phosphate consists mainly of tricalci 
diorthophosphate, Ca3(PO4)2, together with calci 
phosphates of more acidic or basic character. 

Tribasic Calcium Phosphate contains not less than 90.0 
cent and not more than 100.5 per cent of calcium phosph 
calculated as Ca3(PO4)2. 

Category. Pharmaceutical aid (excipient). 

Description. A white. amorphous powder; odourless or 
odourless. 

11,2018 

Identification 

A. Gives reaction (A) of calcium salts (2.3.1). 

13. Dissolve 0.1 g in a mixture of 5 ml of2 Mnitric acid and 5 ml 

of water; the solution gives reaction C of phosphates (2.3.1). 

Tests 

Acid-insoluble substances. Heat 5.0 g with a mixture of 40 ml 

of water and 10 ml of hydrochloric acid and dilute to 100 ml 

with water. Filter, wash with hot water until the last washing 
is free from chloride and dry the residue at 105° for 1 hour 

(0.3 per cent). 

Water-soluble substances. Digest 2.0 g with 100 ml of water 
for 30 minutes on a water-bath, cool, add sufficient water to 
restore the original volume, stir well and filter. Evaporate 50 ml 
of the filtrate to dryness and dry the residyeat 105° to constant 
weight (0.5 per cent). 

Arsenic (2.3.10). Dissolve 2.0 g in a mixture of 15 ml of 
brominated hydrochloric acid, add 45 ml of water and remove 
the excess of bromine with a few drops of stannous chloride 
solution AsT. The resulting solution complies with the limit 
test for arsenic (5 ppm). 

Heavy metals (2.3.13). Warm 1.0 g with 4 ml of dilute 
hydrochloric acid, add sufficient water to produce 50 ml and 
filter. 25 ml of this solution complies with the limit test for 
heavy metals, Method A (40 ppm). 

Iron (2.3.14). Dissolve 0.2 g in a mixture of 5 ml of water and 
0.5 ml of iron free hydrochloric acid with the addition of 1 g 
of citric acid. Dilute the solution to 40 ml with water. The 
solution complies with the limit test for iron (200 ppm). 

Carbonate. Suspend 1 g in 10 ml of water and add 2 ml of 
hydrochloric acid; no effervescence is produced. 

Chlorides (2.3.12). Dissolve 0.25 g in 25 ml of water by the 
addition of 1 ml of nitric acid. The solution complies with the 
limit test for chlorides (0.1 per cent ). 

Sulphates (2.3.17). Dissolve 100.0 mg in water with the aid of 
3 ml of I Mhydrochloric acid and dilute to 60 ml with water. 
15 ml of the resulting solution complies with the limit test for 
sulphates (0.6 per cent). 

Proteinous impurities. Heat 0.5 g gently in a dry test-tube; 
no change in colour is observed and no unpleasant odour is 
emitted. 

Loss on ignition 

Water 

(2.4.20). Not more than 8.0 per cent, determined 
on 1.0 g by igniting at 800° for 30 minutes. 

(2.3.43). Not more than 2.5 per cent, determined on 
1.0g. 

Assay. Weigh accurately about 1.0 g and dissolVe in 10'mi of 
hydrochloric acid by heating on a water-baih; add 50 ml of 

water, cool and dilute to 250.0 ml with water. To 25.0 ml of the 
resulting solution add 30.0 ml of 0.05 M disodium edetate, 
10.0 ml of ammonia buffer pH 10.9 and 100 ml of water and 
titrate the excess of disodium edetate with 0.05 Mzinc chloride 
using mordant black 11 solution as indicator. Carry out the 
blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.00517 g of 
Ca3  (PO4)2. 

Calcium Stearate 

Octadecanoic acid, calcium salt 

Calcium Stearate, is a compound of calcium with a mixture of 
solid organic acids obtained from fats and consists chiefly of 
variable proportions of calcium stearate and calcium palmitate. 

Calcium Stearate contains the equivalent of not less than 9.0 
per cent and not more than 10.5 per cent of calcium oxide 
(CaO). Stearic acid in the fatty acid fraction is not less than 
40.0 per cent and sum of stearic acid and palmitic acid in the 
fatty acid fraction is not less than 90.0 per cent. 

Category. Pharmaceutical aid. 

Description. A white or almost white powder. 

Identification 

A. Heat 1 g with a mixture of 25 ml of water and 5 ml of 
hydrochloric acid; fatty acids are liberated and appear as an 
oily layer floating on the surface of the liquid. The water layer 
gives the tests for calcium (2.3.1). 

B. Mix 25 g with 200 ml of hot water, add 60 ml of2 Msulphuric 
acid, and heat the mixture, with frequent stirring, until the 
separated fatty acid layer is clear. Wash the fatty acids with 
boiling water until free from sulphate, collect them in a small 
beaker, and warm on a steam bath until the water has separated 
and the fatty acids are clear. Allow the acids to cool, pour off 
the water layer, melt the acids, filter into a dry beaker, and dry 
at 105° for 20 minutes; the fatty acids so obtained congeal at 
a temperature not below 54° (2.4.10). 

Tests 

Compositions of fatty acids. Determine by gas chromatography 
(2.4.13). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 5 ml of boron trifluoride- methanol solution. 
Boil under a reflux condenser for 10 minutes. Add 4 ml of 
heptane through the condenser. Boil under a reflux condenser 
for 1 -0 minutes'. Allow to cool. Add 20 ml of a saturated sodium 
chloride solfition. Shake and allow the layers to separate. 
Remove about 2 ml of the organic layer and dry over 0.2 g of 

CALCIUM STEARATE 
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CAPECITABINE 

anhydrous sodium sulphate. Dilute 1.0 ml of this solution to 
10.0 ml with heptane. 

Reference solution. Dissolve 50 mg each ofpalmitic acid RS 
and stearic acid RS in 5 ml of boron trifluoride- methanol 
solution. Boil under a reflux condenser for 10 minutes. Add 
4 ml of heptane through the condenser. Boil under a reflux 
condenser for 10 minutes. Allow to cool. Add 20 ml of a 
saturated sodium chloride solution. Shake and allow the layers 
to separate. Remove about 2 ml of the organic layer and dry 
over 0.2 g of anhydrous sodium sulphate. Dilute 1.0 ml of this 
solution to 10.0 ml with heptane. 

Chromatographic system 
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 0.5 

111n); 
- temperature: 

column 

- Inlet port at 220° and detector at 260°, 
- flame ionization detector, 
- flow rate: 2.4 ml per minute using nitrogen as carrier gas. 

The relative retention time with reference to methyl stearate 
for methyl palmitate is about 0.88. 

Inject 1 Al of the reference solution. The test is not valid unless 
the resolution between the peaks due to methyl stearate and 
methyl palmitate is not less than 5.0. 

Inject 1 ill of the reference solution and the test solution. 

Calculate the content of palmitic acid and stearic acid. 

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 1.0 g by drying in an oven at 105°, 

Heavy metals (2.3.13).Place 2.5 g in a porcelain dish, place a 
500 mg portion in a second dish to provide the control, and to 
each add 5 ml of a 1 in 4 solution of magnesium nitrate in 
alcohol. Cover the dishes with 7.5 cm short-stem funnels so 
that the stems are straight up. Heat on a hot plate at low heat 
for 30 minutes, then heat at medium heat for 30 minutes, and 
cool. Remove the funnels, add 2 ml of standard lead solution 
(20 ppm Ph) to the control, and heat each dish over a suitable 
burner until most of the carbon is burned off. Cool, add 10 ml 
of nitric acid, and transfer the solutions into 250 ml beakers. 
Add 5 ml of 70 per cent perchloric acid, cautiously evaporate 
to dryness, add 2 ml of hydrochloric acid to the residues, and 
wash down the insides of the beakers with water. Evaporate 
carefully to dryness again, swirling near the dry point to avoid 
spattering. Repeat the hydrochloric acid treannept, then .E6o1, 
and dissolve the residues in about 10 ml of writer. To - each 
solution add 1 drop of phenolphthalein solution and add 

sodium hydroxide solution until the solutions just turn pi nk 
then add 3 M hydrochloric acid until the solutions becom e 

 colourless. Add 1 ml of / M acetic acid and a small amount of 
charcoal to each solution, and filter through filter paper into 
50 ml Nessler cylinders. Wash with water, dilute with water to 
40 ml, add 1.2 ml of thioacetamide reagent and 2 ml of pH 3 . 5 
acetate buffer to each tube, and allow to stand for 5 minutes; 
the color of the test solution does not exceed that of th ey  
control (10 ppm Pb). 

Assay. Boil about 1.2 g accurately weighed, with 50 ml of 1 111  
sulphuric acid for about 3 hours using a watch glass cover to 
avoid splattering, or until the separated fatty acid layer is 
clear, adding water, if necessary to maintain the original volume. 
[Note-Stirring may be helpful in obtaining a clear layer and 
decreasing extraction time.] Cool, filter, and wash the filter 
and the flask thoroughly with water until the last washing is 
not acid to litmus. Neutralize the filtrate with 1 M sodium 
hydroxide to litmus. While stirring, preferably with a magnetic 
stirrer, titrate with 0.05 M disodium edetate as follows. Add 
about 30 ml from a 50-ml burette, then add 1 ml of 1 Msodium 
hydroxide and 300 mg of hydroxy naphthol blue, and continue 
the titration to a blue end-point. 

I ml of 0.05 Mdisodium edetate is equivalent to 0.002804 
calcium oxide. 

Calcium and Vitamin D3 Tablets 

Calcium and Vitamin D3 Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount 
of calcium (Ca), derived from substances generally recognized 
as safe, and not less than 90.0 per cent of the stated amount of 
Vitamin D3 (C2714440). 

Usual strengths. Calcium, 250 mg and Vitamin D3, 200 IU; 
Calcium, 500 mg and Vitamin D3, 200 IU; Calcium, 500 mg and 
Vitamin D3, 250 RI; Calcium, 500 mg and Vitamin D3, 500 IU. 

Identification 

A. In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 

the peak in the chromatogram obtained with the reference 
solution. 

B. Disperse a quantity of the powdered tablets containing 10 
mg of calcium in 50 ml of water and filter. It gives the reaction 
(A) of calcium salts (2.3.1). 

Tests 

Dissolution (2.5.2). 

Appai..atzus 1\1 .0:: I . 
Medium. 900 ml of 0.1 M hydrochloric acid, 

speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter the 
solution through a filter paper (Whatman No 1), collect the 
filtrate. Transfer 20 ml of this solution in to 250 ml volumetric 
flask, add 150 ml of water, add 3 ml of 1 Msodium hydroxide 
and 10  ml ofammonia solution. Titrate with 0.05 Mdisodium 

edetate, using hydroxy napthol blue as an indicator. Carry 
out a blank 

ml of 0.05 Mdisodium edetate is equivalent to 0.002004 g of 

Ca. 

D. Not less than 70 per cent of the stated amount of Ca. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay. 

Test solution. Disperse one tablet in 8 ml of methanol with the 
aid of ultrasound for 15 minutes, dilute to 10.0 ml with 
methanol, mix and centrifuge. Use the supernatant liquid. 

Reference solution. A 0.00005 per cent w/v solution of 
cholecalciferol RS in the methanol. 

Use chromatographic system as described under Assay. 

Calculate the content of C 27 H440 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. For Calcium  -  Weigh and powder 20 tablets. Weigh 
quantity of the powder containing equivalent to 50 mg of 
calcium add 50.0 ml of water and 5 ml of hydrochloric acid . 
Heat the dispersion gently to boiling and continue to boil for 
about 2 minutes. Allow to cool and add 50 ml of 0.05M 
disodium edetate. Neutralise the solution using 2M sodium 
hydroxide, add 10 ml of ammonia buffer pH 10.9 and 50.0 ml 
of water . Titrate the excess of disodium edetate with 0.05M 
zinc chloride using mordant black II solution as indicator. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002004 g of 
Ca 

Calculate the content of Ca in the Tablets. 

For Vitamin D3 (Cholecalciferol)  - 

procedure. 

Test

Use low-actinic glassware throughout the 
ire. 

u 

Tes1tIntion. Weigh and powder 20 tablets. Disperse a 

coietcil quanh 

and filt er. 

ml of methanol by shaking for 5 minutes and mix with 
ultraso .ndufoser 5thme  minutes, dilute ilute to 200.0 ml with methanol, mix 

ce solution. A 0.00005 per cent w/v .solution of 

in  7.: 

of powdered tablet equivalent to 0.1 mg of vitamin D3 

lciferol RS in the methanol. 
 . 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to silica polymer (5 pm), 
- mobile phase: a mixture of 3 volumes of water and 97 

volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 264 nm, 
- injection volume: 50 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C 27H440 in the Tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states (1) the quantity of the active 
ingredient in terms of the equivalent amount of calcium; (2) 
the equivalent number of IU (units) of vitamin D3 per tablet. 

Capecitabine 

0 

H N 	0 	 H 3 

N 	
F 

0 N 
H C 

OH 0 H 

C 5H22 FN306 	 Mol. Wt. 359.4 

Capecitabine is 5'-deoxy-5-fluoro-N-[(pentyloxy)carbonyl] 
cytidine. 

Capecitabine contains not less than 98.0 per cent and not 
more than 102.0 per cent of CI5H22FN 306, calculated on the 
anhydrous basis. 

Category. Anticancer. 

Description. A white to off-white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with capecitabine 
RS or with the reference spectrum of capecitabine. 

R. In the Assay. the retention time of principal peak in the 
chromatograni obtained with the test solution corresponds to 
the peak . in the chromatogram obtained with the reference 
sohition. 

titration. 
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1 
CAPREOMYCIN SULPHATE 

..iiiittion...Disperse a quantity of powdered tablets 

containing about 100 mg of Capecitabine in the mobile phase, 

Tests 

Specific optical rotation (2.4.22). + 96° to + 100°, determined 
on 1.0 per cent w/v solution in methanol, at 20°. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than 1.0 per cent the area of 
the principal peak. The sum of all the secondary peaks is not 
more than 2.0 per cent the area of the principal peak 

Heavy metals (2.3.13). 1.0 g of complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.3 per cent, determined on 0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water, 35 volumes of methanol 
and 5 volumes of acetonitrile. 

Test solution. Dissolve about 60 mg of the substance under 
examination in 100 ml of the solvent mixture. 

Reference solution. A 0.06 per cent w/v solution of 
capecitabine RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Inertsil ODS-3), 

- column temperature: 40°, 
- sample temperature. 5°, 
- mobile phase: A. a mixture of 60 volumes of 0.1 per cent 

v/v solution of acetic acid, 35 volumes of methanol 
and 5 volumes of acetonitrile, 

B. a mixture of 80 volumes of methanol, 
15 volumes of 0.1 per cent v/v solution of acetic acid 
and 5 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: l0 gl.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

0 100 
5 100 

20 49 
30 49 
31 100 
40 100 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent .  

Inject the reference solution and the test solution. 

Calculate the content of C I5H22 FN306. 

Storage. Store protected from moisture. 
	 qv! 

Capecitabine Tablets 

Capecitabine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
capecitabine, C 5 H22FN306. 

Usual strength. 500 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.8, 
Speed and time. 50 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve an accurately weighed quantity 
of capecitabine RS in the mobile phase and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the test solution. 

Use chromatographic system as described in the Assay. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CisH22FN306. 

D. Not less than 80 per cent of the stated amount of 
CI5H22FN306. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

sonicate for 30 minutes and dilute to 100.0 ml with the mobile 

phase

. R efe rence  solution. A 0.001 per cent w/v solution of 
capecitabine RS in the mobile phase. 

Use chromatographic system as described under Assay. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

Ithnjanec5t . th0 peerr necfeeretnce solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 

in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the refereipte solution 

(2tr tests. 

cent). 

 0 	Comply with the tests stated in the Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing about 100 mg of Capecitabine in the mobile phase, 
sonicate for 30 minutes and dilute to 100.0 ml with the mobile 
phase. Dilute 5.0 ml of this solution to 50.0 ml with the mobile 
phase. 

Reference solution. A 0.01 per cent w/v solution of 
capecitabine RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm) (Such as 
YMC- pack), 

- mobile phase: a mixture of 60 volumes ofa buffer solution 
prepared by dissolving 2.5 g of ammonium acetate in 
1000 ml of water, adjusted to pH 4.5 with trifluoroacetic 
acid, 20 volumes of acetonitrile, and 20 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
theoretical plates are not less than 2000, the tailing factor is 
not more than 2.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 15 1-12 2 FN 106 . 

Storage. Store at a temperature not exceeding 30f, 

Labelling. The label states the strength in terms of the amount 
of Capecitabine. 

Capreomycin Sulphate 

OH 
0 	 0 NH2 

NH2  

NH H  HN 
N .1r) ( N y  NH2 	 , 2H2SO4 

0 	0 
NH 

NH 
H 

C251444N I 408,2H2SO4 
	 Mol. Wt. 864.7 

Capreomycin Sulphate is the disulphate salt of capreomycin, 
a polypeptide mixture produced by certain strains of 
Streptomyces capreolus. 

It has a potency equivalent to not less than 700 gg and not 
more than 1050 gg of capreomycin per mg. 

Category. Antituberculosis. 

Dose. Intramuscularly, 1 g daily; followed by lg, 2 to 3 times 
weekly. 

Description. A white or almost white powder. 

Identification 

A. When examined in the range 230 nm to 350 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1 M hydrochloric acid shows 
an absorption maximum only at 268 nm. Absorbance at 
268 nm, about 1.2. 

B. When examined in the range 230 nm to 350 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1 M sodium hydroxide shows 
an absorption maximum only at 287 nm. Absorbance at 
287 nm, about 0.8. 

C. It gives reaction A of sulphates (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in water 
is clear (2.4.1), when examined immediately after preparation. 

pH (2.4.24). 4.5 to 7.5, determined in a 3.0 per cent w/v solution. 

Capreomycin I content. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
ex,anfiRaticinin 100 ml of water. 

Reference solution.  A 0.025 per cent w/v solution of 
qapivomycin sulphate RS in water. 

*1- 

Mobile phase B 
(per cent v/v) 

0 

0 

51 

51 

H 2 N tt N-mr" 
H 0 	H 
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Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (5 gm) (such as Spherisorb CN), 

- mobile phase: 55 volumes of the solution prepared by 
dissolving 0.5 g of ammonium bisulphate in 1000 ml of 
water, filter and 45 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 268 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is at least 1.5. 

In the chromatogram obtained with the test solution, the sum 
of the areas of the two principal peaks, due to capreomycins 
lA and 1B, is not less than 90 per cent of the total areas of all 
the peaks. 

Sulphated ash (2.3.18). Not more than 3.0 per cent. 

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 0.1 g by drying in an oven for 4 hours at 100° at a pressure 
not exceeding 0.7 kPa. 

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10). 

Caproemycin Sulphate intended for use in the manufacture 
of parenteral preparations complies with the following 
additional requirements. 

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin 
Unit per mg of capreomycin. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture. 

Capreomycin Injection 
Capreomycin Injection is a sterile material consisting of 
Capreomycin Sulphate with or without auxiliary agents. It is 
filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Usual strength. 1 g. 

Storage. The constituted solution should be Lie4-ttrirriediately , 
 after preparation but in any case, within- , -the period 

recommended by the manufacturer. 

Capreomycin injection contains an amount of Capreorn ■,,c in 
 Sulphate equivalent to not less than 90.0 per cent and not  

more than 1 1 5.0 per cent of the stated amount of capreom yc in.  

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparation , 
(Powders for Injection) and with the following requirements. 

Identification 

A. When examined in the range 230 nm to 350 nm (2.4.7), a  
solution containing 0.004 per cent w/v of capreomycin in 
0.1 M hydrochloric acid shows an absorption maximum onl y 

 at 268 nm. Absorbance at 268 nm, about 1.2. 

B. When examined in the range 230 nm to 350 nm (2.4.7), a 
solution containing 0.004 per cent w/v of capreomycin in 
0.1 M sodium hydroxide shows an absorption maximum only 
at 287 nm. Absorbance at 287 nm, about 0.8. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in water 
is clear (2.4.1), when examined immediately after preparation. 

pH (2.4.24). 4.5 to 7.5, determined in a 3.0 per cent w/v solution. 

Capreomycin 1 content. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of the injection containing 
about 25 mg of capreomycin in 100 ml of water. 

Reference solution. A 0.025 per cent w/v solution of 
capreomycin sulphate RS in water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (5 gm) (such as Spherisorb CN), 

- mobile phase: a mixture of 55 volumes of a solution 
prepared by dissolving 0.5 g of ammonium bisulphate 
in 1000 ml of water, filtered and 45 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 268 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is at least 1.5. 

In the chromatogram obtained with the test solution, the sum 

of the areas of the two principal peaks, due to capreomycins 
lA and 1 B, is not less than 90 per cent of the total areas of all 

the peaks. 

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 

on 0.1 g by drying in an oven at 100°at a pressure not exceeding 

• 0.7 kPa for 4 Hours. 

• Bactirial endotoxins (2.2.3). Not more than 0.35 Endotoxin 
Unit per mg of capreomycin. 

Assay . Determine by the microbiological assay of antibiotics Tests 

(2.2.10)- 
Storage. Store protected from moisture, at a temperature not 

Sulphate 1 25° 

 label states the quantity of Capreomycin 
erm.  s of the equivalent amount of capreomycin. 

Captopril 

O COON 

HS 	Nz  
‘CH3 1 

"Ma Wt. 217.3 

Captopril is I 42S)-3-mercapto-2-methylpropionylkl-proline. 

Captopril contains not less than 97.5 per cent and not more 
than 102.0 per cent of C9H I5NO3S, calculated on the dried 
basis. 

Category. Antihypertensive. 

Dose. Initially, 12.5 to 50 mg twice daily; usual maintenance 
dose, 25 mg twice daily; maximum, 50 mg twice daily. 

Description. A white to off-white, crystalline powder; odour, 
characteristic, sulphide-like. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with captopril RS 
or with the reference spectrum of captopril. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 75 volumes of toluene, 25 volumes 
of glacial acetic acid and 1 volume of methanol. 

Test solution. A 0.4 per cent w/v solution of the substance 
under examination in methanol. 

Reference solution. A 0.4 per cent w/v solution of captopril 
RS in methanol. 

Apply to the plate, in the form of 1-cm bands, 50 gl of each 
solution. Allow the mobile phase to rise 12 cm. Dry in air and 
spray with a freshly prepared mixture of 1 volume of strong Loss on drying (2.4.19). Not more than 1.0 per cent, determined 

C.Mel ti 

ammonia solution and 6 volumes of a 0.04 per cent w/v solution on 1.0 g by drying in an oven at 60° at a pressure not exceeding of 5,5 `-dithiobis(2-nitrobenzoic acid) in methanol and allow 0.7 kPa. 

 

to stand for 5 minutes. The principal band in the chromatogram 
obtained with the test solution correspond ).)' that i 

	
Assay. Weigh  0.3 g, dissolve in 100 ml of water in a stoppered- 

chrom 	 flask-,--add- 1 0 fill of 1.8 M sulphuric acid and 1 g of potassium 

	

atogram obtained with the reference solution. 
	14=4'- , 
,,,,,,;, .z.44Odide. Titrate with 0.025 M potassium iodate using 3 ml of 

range (2.4.21) ng 	 104° to 110°. 	,.11,..„=..-ty__, 4,,,p___,.‘749,(o'c h solution, added towards the end -point, as indicator. 

	

*-----, 	,---:-.7---:  
-- 	i--  - .---_--- ---,:..-#-_,--------,„-=-.., 

- 12171 1 21174) 

Specific optical rotation (2.4.22). -125° to -134°, determined 
in a 1.0 per cent w/v solution in ethanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution (a). Dilute 2.0 ml of the test solution to 100 
ml with the mobile phase. 

Reference solution (b). Dissolve 10 mg of the substance under 
examination in the mobile phase, add 0.25 ml of 0.05 M iodine 
and dilute to 100.0 ml with the mobile phase. Dilute 10 ml of 
this solution to 100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 0.05 volume of 

orthophosphoric acid, 50 volumes of methanol and 50 
volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The chromatogram shows three 
peaks. The test is not valid unless the resolution between the 
last 2 eluting peaks is not less than 2.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of any secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent) and sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (2.0 per cent). Ignore any peak with an area less than 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). Ignore any 
peak with a retention time less than 1.4 minutes. 

Heavy metals (2.3.13). 0.66 g complies with the limit test for 
heavy metals, Method B (30 ppm). 

Sulphated ash (2.3.1 8). Not more than 0.2 per cent. 
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Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of toluene, 25 volumes 
of glacial acetic acid and 1 volume of methanol. 

Test solution. Extract a quantity of the powdered tablets 
containing 100 mg of Captopril with 25 ml of methanol and 
centrifuge. Use the clear supernatant liquid. 

Reference solution. A 0.4 per cent w/v solution of captopril 

RS in methanol. 

Apply to the plate, in the form of 1-cm bands, 50 µl of each 
solution. Allow the mobile phase to rise 12 cm. Dry in air and 
spray with a freshly prepared mixture of 1 volume of strong 
ammonia solution and 6 volumes of a 0.04 per cent w/v solution 
of 5,5 '-dithiobis(2-nitrobenzoic acid) in methanol and allow 
to stand for 5 minutes. The principal band in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of O./ M hydrochloric acid, 
Speed and time. 50 rpm and 20 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance (2.4.7) of the filtrate, suitably diluted if 
necessary, at the maximum at about 212 nm. 

Calculate the content of C9I-I i iNO 3S in the medium from the 
absorbance obtained from a solution of known concentration 
of captopril RS. 

D. Not less than 80 per cent of the stated amount of 
C91-1,51\10,S. 

Captopril disulphide. Determine by liquid chromatography 
(2.4.14) 

Test solution. Transfer a quantity of the pOwdered tablets  

of methanol, centrifuge for 15 minutes and use the supe rnatant 
 liquid. 

40' 
Reference solution (a). A 0.003 per cent why solution of 
captopril disulphide RS in methanol. 'vats, 

Reference solution (b). Dilute 1.0 ml of test solution to 
100.0 ml with reference solution (a). 

Chromatographic system. 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 0.5 volume of 

orthophosphoric acid, 45 volumes of water and 55 
volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 	 • 

Inject the reference solution (b). The test is not valid unless, 
the resolution between the peaks due to captopril and captopril 
disulphide is not less than 2.0. 

Inject reference solution (a)and the test solution. In the 
chromatogram obtained with test solution the area of any 
peak corresponding to captopril disulphide is not more than 
the area of the peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Protect the solutions from exposure to air and use 
within 8 hours of preparation. 

Test solution. Dissolve a quantity of the finely powdered tablets 
containing about 25 mg of Captopril in 25 ml of the mobile 
phase with the aid of ultrasound for 15 minutes, centrifuge 
and use the clear supernatant liquid. 

Reference solution. A 0.1 per cent w/v solution of captopril 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 inn), 
mobile phase: a mixture of 55 volumes of methanol and 

45 volumes of water containing 0.05 volumes of 
phosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 2.0 per cent. 

Inject the .reference solution and the test solution. 

- Calculate the-content of C 9H I5NO3S in the tablets. 

Storage. Store protected from moisture. 

Captopril and Hydrochlorothiazide 

Tablets 
CaptoPril and Hydrochlorothiazide tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of captopril C 9H I5 NO 3 S and 

hydrochlorothiazide (C 7H,C1N304S2). 

Usual strengths. Captopril, 25 mg and Hydrochlorothiazide, 
15 mg; Captopril, 50 mg and Hydrochlorothiazide, 25 mg; 
CaptoPril, 25 mg and Hydrochlorothiazide, 25 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0. 1 M hydrochloric acid, 
Speed and time. 50 rpm and 20 minutes for captopril and 30 
minutes for hydrochlorothiazide,. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution(a). A 0.028 per cent w/v solution of 
captopril RS in dissolution medium. 

Reference solution(b). A 0.028 per cent w/v solution of 
hydrochlorothizide RS in dissolution medium. 

Reference solution(c). Dilute reference solution (a) and (b) 
with the dissolution medium to obtain a solution having a 
known concentration similar to the test solution. 

Use the chromatographic system as described under Assay. 

Inject reference solution (c). The relative standard deviation 
for replicate injections for each peak is not more than 3.0 per 
cent. 

eject reference solution (c) and the test solution. 
b. Not less than 80 per cent of the stated amount of captopril 
C9H,5NO3 S and not less than 60 per cent of the stated amount 
of hydrochlorothiazide C ,H8C1N 304S2 . 

Captopril Disulphide. Determine by liquid chromatography 
(2.4.14). Not more than 3.0 per cent. 
Test solution. Weigh and powder 20 tablets. Weigh accurately, - 
a  quantity of the powder containing 25 mg of captopril in 
50.0 ml volumetric flask, add 20 ml of the mobile phase and 

sonicate for 15 minutes with occasional shaking. Dilute with 
the mobile phase to volume, and centrifuge. Use the clear 
supernatant. 

Reference solution (a). A solution containing 0.00075 per cent 
w/v each of Captopril RS, hydrochlorothiazide RS and 0.0015 
per cent w/v of Captopril disulphide RS in the mobile phase. 

Reference solution (b). A solution containing 0.0015 per cent 
w/v of Captopril disulphide RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 550 volumes of water, 450 

volumes of methanol and 0.5 volumes of 
orthophosphoric acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

The relative retention time with reference to captopril 
disulphide for captopril is about 0.3. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to captopril and 
captopril disulphide is not less than 4.0 obtained with reference 
solution (a). Both peaks are properly resolved from 
hydrochlorothiazide peak and the relative standard deviation 
for replicate injections is not more than 3.0 per cent obtained 
with reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of captopril disulphide. 

Benzothiadiazine related impurity A. Determine by liquid 
chromatography (2.4.14), as described under Assay with the 
following modifications. 

Reference solution. A solution containing 0.001 per cent w/v 
of Benzothiadiazine impurity A RS in the mobile phase. 

Inject reference solution and test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to Benzothiadiazine related impurity A is not more 
than 0.3 times the area of principal peak in the reference solution 
(1.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and finely powder 20 tablets. Transfer a 
quantity of the powdered tablets containing about 15 mg of 
hydrochlorothiazide in a 50.0 ml volumetric flask, add about 
30 nit of mobile phase dilute. Sonicate for 15 minute with 
occasional shaking, dilute to volume with mobile phase and 
centrifuge. 

lml of 0.025 M potassium iodate is equivalent to 0.03259 g of 
C9HISNO3S• 

Storage. Store protected from moisture. 

Captopril Tablets 
Captopril Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of captopril, 
C9H I5NO3S. 

Usual strengths. 12.5 mg; 25 mg; 50 mg. 

containing 25 mg of Captopril to a centrifuge. rube, add 25 ml 

14-72 
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Reference solution (a). A solution containing 0.03 per cent 
w/v each of captopril RS, hydrochlorothiazide RS and 
benzothiadiazine impurity A RS in the mobile phase. 

Reference solution (b). A solution containing 0.03 per cent 
w/v hydrochlorothiazide RS and appropriate concentration 
of captopril RS in mobile phase to produce concentration 
similar to the test solution concentration in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 4.6 mm packed with 

phenyl group bonded to porous silica (5 gm), 
- mobile phase: a mixture of 750 volumes of water, and 

250 volumes of methanol and 0.5 volumes of 
orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

The relative retention time for benzothiadiazine impurity A is 
about 0.4, for hydrochlorothiazide is about 0.5 and for captopril 
is about 1.0. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the void volume and 
benzothiadiazine impurity A is not less than 1.7, between the 
benzothiadiazine impurity A and hydrochlorothiazide is not 
less than 1.8 and between captopril and hydrochlorothiazide 
is not less than 2.0 obtained with reference solution (a) and 
the relative standard deviation for replicate injections is not 
more than 3.0 per cent obtained with reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of C 9H 15NO3 S and C7H8C1N304 S2  in the 
tablets. 

Storage. Store protected from moisture. 

Carbamazepine 

C 15H 12N20 
	

Mol. Wt. 236.3 

Carbamazepine is 5H-dibenz[Mazepine-5-carboxamide. 

Carbamazepine contains not less than 97.0 per cent and not 
more than 103.0 per cent of C I5H 12N20, calculated on the dried 
basis. 

Category. Anticonvulsant. 

Dose. 200 mg daily, increasing to 1.2 g daily, in cli.Vid# 
in accordance with the needs of the patient. 

IP 2018 

Description. A white or yellowish-white, crystalline powder; 
 almost odourless; exhibits polymorphism. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 

 RS. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution (b). 

Tests 

Acidity or alkalinity. Stir 1.0 g with 20 ml of carbon dioxide-
free water for 15 minutes and filter. Titrate 10 ml of the filtrate 
with 0.01 M sodium hydroxide using 0.05 ml of 
phenolphthalein solution as indicator; not more than 0.5 ml 
is required. Add 0.15 ml of a 0.05 per cent w/v solution of 
methyl red and titrate with 0.01 M hydrochloric acid until the 
colour changes to red; not more than 1.0 ml is required. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve 0.15 g of the substance under 
examination in methanol and dilute to 50.0 ml with the same 
solvent. Mix with the aid of ultrasound and dilute 10.0 ml of 
this solution to 20.0 ml with water. 

Test solution (b). Dilute 10.0 ml of test solution (a) to 50.0 ml 
with a mixture of equal volumes of methanol and water. 

Reference solution (a). Dissolve 7.5 mg of carbamazepine 
RS, 7.5 mg of I 0,11-dihydrocarbamazepine RS and 7.5 mg of 
iminodibenzyl in methanol and dilute to 100.0 ml with the 
same solvent. Dilute 1.0 ml of this solution to 50.0 ml with a 
mixture of equal volumes of methanol and water. 

Reference solution (b). Dissolve 0.15 g of carbamazepine RS 
in methanol and dilute to 50.0 ml with the same solvent. Dilute 
5.0 ml of this solution to 50.0 ml with a mixture of equal volumes 
of methanol and water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 gm), 

- mobile phase: a mixture of3 volumes of tetrahydrofuran, 
12 volumes of methanol and 85 volumes of water adding 
0.2 ml of formic acid and 0.5 ml of triethylamine to 
1000 ml of this solution, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20  

IP 201 8  

Inject test solution (a). Run the chromatograms 6 times the 
retention time of carbamazepine (about 10 minutes). The area 

corresponding to 10,11-dihydrocarbamazepine 
of any Peak 
and iminodibenzyl is not more than the areas of the 
corresponding peaks in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The area of any other 
secondary peak is not more than the area of the peak due to 
carbamazepine (0.1 per cent) and the sum of all the secondary 
peaks is not more than 5 times the area of the peak due to 

carbamazepine ( 0.5 per cent). Ignore any peak with an area 
less than 0.5 times the area of the principal peak in the 

chromatogram obtained with reference solution (a) 

heavy 

Oce.0a5v  per 

metals 

 er c e n t ) 

avy metals, Method B (10 ppm). ) 

(2.3.13). 2.0 g complies with the limit test for 

Chlorides (2.3.12). Boil 1.5 g in 30 ml (*water for 5 minutes, 
cool and filter. The filtrate complies with the limit test for 
chlorides (165 ppm). 

S ilphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using test solution (b) 
and reference solution (b). 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C I5H 12N20. 

Storage. Store protected from moisture. 

Carbamazepine Prolonged-release 
Tablets 
C arbamazepine Sustained-release Tablets; 
C arbamazepine Extended-release Tablets 

Carbamazepine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Carbamazepine Prolonged-release Tablets contain not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of carbamazepine, CI5H12N20.. 

Usual strengths. 100 mg; 200 mg; 400 mg. 

CARBAMAZEPINE PROLOGED -RELEASE TABLETS 

Identification 

Boil a quantity of the powdered tablets containing 0.2 g of 
Carbamazepine with 15 ml of acetone, filter the hot solution, 
wash the filtrate with two quantities, each of 5 ml, of hot 
acetone, cool in ice, evaporate the combined filtrates to 
dryness. The residue complies with the following test 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 
RS or with the reference spectrum of carbamazepine. 

Tests 

Dissolution (2.5.2). Complies with the test stated under tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 0.3 g of Carbamazepine with 100 ml of methanol for 
15 minutes. Dilute to 200 ml with water, mix and filter. 

Reference solution. Dissolve 7.5 mg each of carbamazepine 
RS, 10,11-dihydrocarbamazepine and iminodibenzyl in 
methanol and dilute to 100 ml with the same solvent. Dilute 1 
ml of the resulting solution to 50 ml with methanol (50 per 
cent). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 gm) (such as Nucleosil 10 CN), 

- mobile phase: a mixture of 30 volumes of 
tetrahydrofuran, 120 volumes of methanol and 850 
volumes of water, to which is added 0.2 ml of anhydrous 
formic acid and 0.5 ml of triethylamine, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to carbamazepine and 10, 
11-dihydrocarbamazepine is at least 1.7. 

Inject the reference solution and the test solution and 
continue the chromatography for 6 times the retention time of 
carbamazepine (about 10 minutes). In the chromatogram 
obtained with the test solution, the areas of any peaks 
corresponding to 10,1 1-dihydrocarbamazepine and 
iminodibenzyl are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with the 
reference solution (0.1 per cent). The area of any other 
secondary peak is not greater than the area of the peak due to 
carbamazepine (0.1 per cent) and the sum of the areas of any 
suchlfeaks is not greater than 5 times the area of the peak due 

• to carl5amazepine (0.5 per cent). Ignore any peak with an area 
less than 0.5 times the area of the peak due to carbamazepine 

Inject refererre6: solution (a). The test is not valid unless the 
sos, resolution between the peaks due to carbamazepine and 10, 

-dihytrokarbamazepine is more than 1.7. 
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in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions. 

Test solution. Shake a quantity of the powdered tablets 
containing about 0.3 g of Carbamazepine with 100.0 ml of 
methanol for 15 minutes. Dilute to 200.0 ml with water, mix, 
filter and further dilute 1 volume of the filtrate to 5 volumes 
with methanol (50 per cent). 

Reference solution. A 0.03 per cent w/v solution of 
carbamazepine RS in methanol (50 per cent). 

Inject the reference solution and the test solution. 

Calculate the content of C 151-1 12N20 in the tablets. 

Storage. Store protected from moisture. 

Carbamazepine Tablets 
Carbamazepine Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
carbamazepine, C15H12N20. 

Usual strength. 200 mg. 

Identification 

Boil a quantity of the powdered tablets containing 0.2 g of 
Carbamazepine with 15 ml of acetone, filter the hot solution, 
wash the filtrate with two 5 ml quantities of hot acetone, cool 
in ice, evaporate the combined filtrates to dryness. The residue 
complies with the following test 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 
RS or with the reference spectrum of carbamazepine. 

Tests 

known concentration of carbamazepine RS in the dissolution 
medium. 

D. Not less than 75 per cent of the stated amount ofC 	N fl 15- 12-2v. 

Related substances. Determine by liquid chromatograph y 
 (2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 0.3 g of Carbamazepine with 100 ml of methanol for 
15 minutes. Dilute to 200 ml with water, mix and filter. 

Reference solution. Dissolve 7.5 mg each of carbamazepine 
 RS, 10,11-dihydrocarbamazepine and iminodibenzyl in 

methanol and dilute to 100 ml with the same solvent. Dilute 
1 ml of the resulting solution to 50 ml with methanol (50 per 
cent). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 p.m) (such as Nucleosil 10 CN), 
mobile phase: a mixture of 30 volumes of 
tetrahydrofuran, 120 volumes of methanol and 
850 volumes of water, adding 0.2 ml ofanhydrousformic 
acid and 0.5 ml of triethylamine to 1000 ml of the 
solution, 
flow rate: 2 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to carbamazepine and 10, 
11-dihydrocarbamazepine is at least 1.7. 

Inject the test solution and continue the chromatography for 
6 times the retention time of carbamazepine which is about 
10 minutes. 

In the chromatogram obtained with the test solution, the areas 
of any peaks corresponding to 10,11-dihydrocarbamazepine 
and iminodibenzyl are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with the 
reference solution (0.1 per cent). The area of any other 
secondary peak is not greater than the area of the peak due to 
carbamazepine (0.1 per cent) and the sum of the areas of any 
such peaks is not greater than 5 times the area of the peak due 
to carbamazepine (0.5 per cent). Ignore any peak with an area 
less than 0.5 times the area of the peak due to carbamazepine 
in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay:Deterrnine by liquid chromatography (2.4.14) as given 
under the te8tfor Related substances using the following 

Te st solution. Shake a quantity of the powdered tablets 
containing about 0.3 g of Carbamazepine with 100.0 ml of 

methanol for 15 minutes. Dilute to 200.0 ml with water, mix, 
filter and further dilute 1 volume of the filtrate to 5 volumes 

with  meentche 

solution. 

l(u5tOpner A  o .0  cent). 

R eference 	 0.0 3 per cent w/v solution of 
carbamazepine RS in methanol (50 per cent). 

Inject the reference solution and the test solution. 

Calculate the content of C I5 H 12N20 in the tablets. 

Storage. Store protected from moisture. 

Carbenicillin Sodium 

C arbenicillin Disodium 

0 
	,COONa 

.CH 3  

N 
	 ►

CH3 

H H 
NaOOC 

C 171116N2Na206S 	 Mol. Wt. 422.4 

C arbenicillin Sodium is the disodium (6R)-6-[(2RS) 
-2-carboxylato-2-phenylacetamido]penicillinate. 

Carbenicillin Sodium contains the equivalent of not less than 
770 ug of carbenicillin per mg, calculated on the anhydrous 
basis. 

Category. Antibacterial. 

Dose. By intravenous injection, the equivalent of 12 to 30 g of 
Carbenicillin cillin daily, in divided doses; by intramuscular injection, 
the equivalent of 4 to 8 g of carbenicillin daily, in divided 

Description.A white or slightly yellowish powder; odourless; 
hygroscopic. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 

sodium RS or with the reference spectrum of carbenicillin 
Cxiomiumpar.  e the spectrum with that obtained with carbenicillin 

B. Heat 0.5 g in a small sealed container on a water-bath for 
3 minutes, remove the seal, and immediately replace by a cork 
fitted with a platinum loop carrying a drop of a solution freshly 
prepared by mixing 1 ml of a 0.5 per cent wl ~ solution of 
sodium carbonate, 1 ml of phenolphthalein  s~>lutioi~ and_ 
1 0 ml of water; the reagent is decolourised within 2 minu 

4 

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

pH (2.4.24). 6.5 to 8.0, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +182° to +196°, determined 
at 20° in a 1.0 per cent w/v solution. 

Iodine-absorbing substances. Not more than 8.0 per cent, 
calculated on the anhydrous basis, determined by the following 
method. Weigh accurately about 0.13 g and dissolve in 
sufficient mixed phosphate buffer pH 7.0 to produce 25.0 ml. 
To 10.0 ml add 10 ml of mixed phosphate buffer pH 4.0 and 
10.0 ml of 0.01 M iodine and titrate immediately with 0.01 M 
sodium thiosulphate using starch solution, added towards 
the end of the titration, as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titration represents the amount of iodine-
absorbing substances present. 

1 ml of 0.01 M sodium thiosulphate is equivalent to 0.000489 g 
of iodine-absorbing substances. 

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
Unit per mg of carbenicillin. 

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 g. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) and express the result in pg of carbenicillin 
per mg. 

Storage. Store in sterile containers, sealed so as to exclude 
micro-organisms, in a refrigerator (2° to 8°). 

Carbenicillin Sodium Injection 

Carbenicillin Injection; Carbenicillin Disodium Injection 

Carbenicillin Sodium Injection is a sterile material consisting 
of Carbenicillin Sodium, with or without auxilliary 
substances. It is filled in sealed containers. 

The injection is constituted by dissolving the contents of a 
sealed container in the requisite amount of Water for Injections 
immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Carbenicillin Sodium Injection contains the equivalent of not 
less than 90.0 per cent and not more than 110.0 per cent of the 

:.,meted amount of carbenicillin, C 1 7H I8N206S. 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium: 900 ml of water containing 1 per cent w/v ofsodium 
lauryl sulphate, 

Speed and time. 75 rpm for 60 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about -28-8.-nrn 
Calculate the content of carbamazepine, C: 1 5Hi'2N20 in the 
medium from the absorbance obtained from a 	 sPluti°ns* 
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Usual strengths. The equivalent of 1 g and 5 g of carbenicillin. 

Description. A white or almost white powder; odourless; 
hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbenicillin 
sodium RS or with the reference spectrum of carbenicillin 
sodium. 

B. Heat 0.5 g in a small sealed container on a water-bath for 
3 minutes, remove the seal, and immediately replace by a cork 
fitted with a platinum loop carrying a drop of a solution freshly 
prepared by mixing 1 ml of a 0.5 per cent w/v solution of 
sodium carbonate, 1 ml of phenolphthalein solution and 
10 ml of water; the reagent is decolourised within 2 minutes. 

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

pH (2.4.24). 6.5 to 8.0, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +182° to +196°, determined 
at 20° in a 1.0 per cent w/v solution. 

Iodine-absorbing substances. Not more than 8.0 per cent, 
calculated on the anhydrous basis, determined by the following 
method. Weigh accurately about 0.13 g and dissolve in 
sufficient mixed phosphate buffer pH 7.0 to produce 25.0 ml. 
To 10.0 ml add 10 ml of mixed phosphate buffer pH 4.0 and 
10.0 ml of 0.01 M iodine and titrate immediately with 0.01 M 
sodium thiosulphate using starch solution, added towards 
the end of the titration, as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titration represents the amount of iodine-
absorbing substances present. 

1 ml of 0.01M sodium thiosulphate is equivalent to 0.000489 g 
of iodine-absorbing substances. 

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
Unit per mg of carbenicillin. 

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 g. 

Assay. Determine the weight of the contents of 10 containers 
and determine by the microbiological assay of antibiotics, 
Method A (2.2.10) using the mixed contents of the 
10 containers. 

Labelling. The label states the quantity of Carbeaitillin Sodium 
contained in the sealed container in terms of the equivalent 
amount of carbenicillin. 

Carbenoxolone Sodium 

H 3 C. COONa 

C34H48Na207 	 Mol. Wt. 614.7 

Carbenoxolone Sodium is disodium 3f3-(3-carboxylato-
propionyloxy)-11-oxoolean-12-en-30-oate. 

Carbenoxolone Sodium contains not less than 97.0 per cent 
and not more than 103.0 per cent of C34H48Na2O7, calculated 
on the anhydrous basis. 

Category. Antiulcer. 

Dose. 300 mg daily, in divided doses for 1 week; subsequently, 
upto 150 mg daily, in divided doses. 

Description. A white or pale cream powder; hygroscopic; 
irritant to nasal membranes. 

Identification 

A. Dissolve 0.1 g in 5 ml of water, just acidify with 2 M 
hydrochloric acid, stir well and filter. Wash the residue with 
water until the washings are no longer acidic and dry to 
constant weight at 105°. The residue complies with the 
following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbenoxolone 
sodium RS treated in the same manner or with the reference 
spectrum of carbenoxolone. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0025 per cent w/v solution in a mixture of equal volumes of 
methanol and 0.02 Msodium carbonate shows an absorption 
maximum only at about 256 nm; absorbance at about 256 nm, 
about 0.5. 

C. Mix 5 mg with 50 mg of resorcinol and 2 ml of sulphuric 
acid (80 per cent). Heat at 200° for 10 minutes, cool, pour into 
200 ml of water and add sufficient 5 Msodium hydroxide to 
make the mixture just alkaline; an intense green fluorescence 
is produced. 

D. A 5.0 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

pH (2.424). 8.0 to 9.2, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +132° to +140°, determined 
in a 1.0 per cent w/v solution in a mixture of equal volumes of 

methanol and 0.02 M sodium carbonate. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254 (such as 
precoated Merck silica gel 60 F254 plates). 

Mobile phase. A mixture of 60 volumes of ethyl acetate, 

20 volumes ofmethano1,11 volumes of water and 1 volume of 
strong ammonia solution. 

Test solution. A 1.5 per cent w/v solution of the substance 
under examination in methanol. 

Reference solution. A 0.03 per cent w/v solution of the 
substance under examination in methanol. 

Apply to the plate 5 [1.1 of each solution. After development, 
dry the plate in air and examine undepealtraviolet light at 
254 mu. Spray with a 1.5 per cent w/v solution of vanillin in 
sulphuric acid (60 per cent) and heat at 105° for 10 to 15 
minutes. By both methods of visualisation, any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution. 

Water (2.3.43). Not more than 4.0 per cent, determined on 0.6 g. 

Assay. Weigh accurately about 1.0 g and dissolve in 30 ml of 
water. Add 30 ml of chloroform and 15 ml of a mixture of 
10 volumes of 2 M hydrochloric acid and 90 volumes of water, 
shake and allow to separate. Add the chloroform layer to 
40 ml of a 20 per cent w/v solution of sodium chloride, shake 
and allow to separate. Repeat the extraction with four 
quantities, each of 15 ml, of chloroform, combine the 
chloroform extracts and add sufficient chloroform to produce 
100.0 ml. Evaporate 25.0 ml, dry the residue at 100° at a pressure 
of 2 kPa and dissolve in 10 ml of dimethylformamide. Titrate 
with 0.1 Mtetrabutylammonium hydroxide using thymol blue 
solution as indicator. Carry out a blank titration. 

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.03073 g of C34H48Na2O7. 

Carbenoxolone Tablets 
Carbenoxolone Sodium Tablets 

Carbenoxolone Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
carbenoxolone sodium, C34H48Na2O7. 

Usual strength. 50 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.2 g 
of Carbenoxolone Sodium with 10 ml of nwthanol, filter and 

evaporate to dryness. The residue complies with the following 
tests. 

1. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0025 per cent w/v solution in a mixture of equal volumes of 
methanol and 0.02 Msodium carbonate shows an absorption 
maximum only at about 256 nm; absorbance at about 256 nm, 
about 0.5. 

2. Mix 5 mg with 50 mg of resorcinol and 2 ml of sulphuric 
acid (80 per cent). Heat at 200° for 10 minutes, cool, pour into 
200 ml of water and add sufficient 5 Msodium hydroxide to 
make the mixture just alkaline; an intense green fluorescence 
is produced. 

B. A 5 per cent w/v solution of the residue obtained in test A 
gives the reactions of sodium salts (2.3.1). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254 (such as 
precoated Merck silica gel 60 F254 plates). 

Mobile phase. A mixture of 60 volumes of ethyl acetate, 
20 volumes of methanol, 1 1 volumes of water and 1 volume of 
strong ammonia solution. 

Test solution. Triturate a quantity of the powdered tablets 
containing 0.1 g of Carbenoxolone Sodium with 20 ml of 
methanol, filter, evaporate the filtrate to low volume and add 
sufficient methanol to produce 10 ml. 

Reference solution. Dilute 3 volumes of the test solution to 
100 volumes with methanol. 

Apply to the plate 5µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Spray with a 1.5 per cent w/v solution of vanillin in 
sulphuric acid (60 per cent) and heat at 105° for 10 to 15 
minutes. By both methods of visualisation, any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Triturate a quantity of 
the powdered tablets containing about 75 mg of 
Carbenoxolone Sodium with a small volume of methanol, filter 
and add sufficient methanol to produce 250.0 ml. To 10.0 ml 
add 10 ml of 0.02 M sodium carbonate and sufficient of a 
mixture of equal volumes of methanol and 0.02 M sodium 
carbonate to produce 100.0 ml and measure the absorbance 
ofthe resulting" solution at the maximum at about 256 nm (2.4.7). 
Calculate the content of C 34 1-148Na207 taking 199 as the specific 
absorbance at the maximum at about 256 nm. 
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Carbidopa 

IA 
H 3 C NH N H 2  

HO 

OH 

C 10H 14N204,H20 Mol. Wt. 244.2 

Carbidopa is (S)-3-(3,4-dihydroxypheny1)-2-hydrazino-
2-methylpropionic acid monohydrate. 

Carbidopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of C loH l4N204, calculated with on the dried 
basis. 

Category. Antiparkinson. 

Dose. 10 to 25 mg in combination with Levodopa. 

Description. A white to creamy white powder; odourless or 
practically odourless. 

Identification 

Tests A and C may be omitted if tests B, D and E are carried 
out. Tests B, D and E may be omitted if tests A and C are 
carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbidopa RS 
or with the reference spectrum of carbidopa. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in a 1 per cent v/v solution of 
hydrochloric acid in methanol shows an absorption maximum 
only at about 282 nm; absorbance at about 282 nm, about 0.52. 

C. Complies with the test for Specific optical rotation. 

D. Shake vigorously about 5 mg with 10 ml of water for 
1 minute and add 0.3 ml of ferric chloride solution; an intense 
green colour is produced, which quickly becomes reddish 
brown. 

E. Suspend 20 mg in 5 ml of water and add 5 ml of cupri-
tartaric solution and heat; the colour of the solution changes 
to dark brown and a red precipitate is produced. 

Tests 

Appearance of solution. Dissolve 0.25 g in 25 ml of 1 M 
hydrochloric acid. The solution is clear (2.4.1) and not more 
intensely coloured than reference solution BYS6 or BS6 (2.4.1). 

Specific optical rotation (2.4.22). -22.5° to -26.5°, determined 
in a solution prepared by dissolving 0.25 g in 25 ml of 
aluminium chloride solution. 

Hydrazine. Determine by thin-layer chromatography (2.4:17), 
coating the plate with silanised silica gel G,;." 

Mobile phase. A mixture of 2 volumes of methanol and 
1 volume of water. 

Test solution. Place 25 g of strongly basic anion exchange 
resin into each of two stoppered conical flasks, add 150 ml of 
carbon dioxide-free water to each flask and allow to stand for 
30 minutes shaking occasionally. Decant the liquid from both 
flasks and repeat the process with further quantities, each of 
150 ml, of carbon dioxide-free water. Separately transfer the 
resin portions into two 100-ml measuring cylinders, 3.5 t o 

 4.5 cm in internal diameter, using 60 ml of carbon dioxide-free 
water for one portion (A) and 20 ml of carbon dioxide-free 
water for the other portion (B). Into each cylinder, insert a 
gas-inlet tube, 2 to 3 mm in internal diameter at the end and 
reaching almost to the bottom of the cylinder, and pass a rapid 
current of nitrogen for chromatography through each mixture 
so that homogeneous suspensions are produced. After 
30 minutes, without interrupting the gas flow, add 1 ml of a 
solution prepared by dissolving 0.5 g of the substance under 
examination in sufficient 2 M hydrochloric acid to produce 
2 ml to cylinder A. After 1 minute stop the gas flow to cylinder 
A and transfer the contents, through a moistened filter paper, 
into cylinder B. After 1 minute, stop the gas flow to cylinder B 
and immediately pour the solution through a moistened filter 
paper into a freshly prepared mixture of 1 ml of a 20 per cent 
w/v solution of salicylaldehyde in methanol and 20 ml of 
phosphate buffer solution pH 5.5, shake thoroughly for 
1 minute and heat in a water-bath at 60° for 15 minutes; the 
liquid becomes clear. Allow to cool, add 2 ml of toluene, shake 
vigorously for 2 minutes and centrifuge. Vigorously shake the 
toluene layer with two quantities, each of 20 ml, of a 20 per 
cent w/v solution of sodium metabisulphite and then with 
two quantities, each of 50 ml, of water and use the toluene 
layer. 

Reference solution. Prepare at the same time and in the same 
manner but using 1 ml of a 0.002 per cent w/v solution of 

hydrazine sulphate in 2 Mhydrochloric acid in place of 1 ml 

of the solution of the substance under examination. 

Reference solution (b). Dissolve 5 mg of carbidopa RS and 
5 mg of methyldopa RS in sufficient 0.1 M hydrochloric acid 

to produce 	

steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 98 volumes of a 1.4 per cent 

stainless 

lO le  mssl 

Chromatographic system 
a  u in 	. 

w/v solution of potassium dihydrogen phosphate and 
2 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 282 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methyldopa and carbidopa 
is greater than 4.0. 

Inject reference solution (a) and the test solution p 

In the chromatogram obtained with the test solution, the areas 
of any peaks corresponding to methyldopa and 3-0- 
methylcarbidopa are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with 
reference solution (a). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). 6.9 to 7.9 per cent, determined on 
1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.15 g and dissolve in 75 ml of 
anhydrous glacial acetic acid with the aid of gentle heat. 
Titrate with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02262 g of 
C101-114N204• 

Storage. Store protected from light.  

Tests 

Disintegration (2.5.1). Not more than 60 seconds. 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 750 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 10 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Dissolve the suitable quantities of 
carbidopa RS and levodopa RS in the dissolution medium 
and dilute with the dissolution medium to obtain a solution 
having a known concentrations similar to the expected 
concentrations of carbidopa and levodopa in the test solution. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

- sampler temperature: 4°, 
- mobile phase: a buffer solution prepared by dissolving 

11 g of monohasic potassium phosphate monohydrate 
in 1000 ml of water, add 1.3 ml of 0.024 per cent w/v 
solution of sodium 1-decanesulphonate in water, 
adjusted to pH 2.5 with orthophosphoric acid, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 pl. 

The relative retention time with reference to carbidopa for 
levodopa is 0.4. 

Inject the reference solution and the test solution. 

Calculate the content of C loH 14N-,04  and C911, INO4 in the 
medium. 

D. Not less than 75.0 per cent of the stated amount of 
C 10H 14N204  and C9HIINO4  • 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Protect the solutions from light and use at or below 
8" 

Solvent mixture. 30 volumes of methanol and 70 volumes of 
0.1 M hydrochloric acid 

Test solution. Disperse a quantity of the powdered tablets 
containing 250 mg of levodopa in the solvent mixture and 
dilute to 100.0 ml with the solvent mixture. Centrifuge and use 
the _.u.pernattult liquid. 

ReferOzce solution (a). A solution containing 0.0025 per cent 
w/v each of carbidopa RS, levodopa RS, levodopa impurity 

H2O 

Apply to the plate 10 pi of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 365 
nm. Any secondary spot in the chromatogram obtained with 
the test solution showing a yellow fluorescence is not more 
intense than the corresponding spot in the chromatogram 
obtained with the reference solution. 

Methyldopa and 3-O-methylcarbidopa. Determine by liquid. 
 chromatography (2.4.14). 

Test solution. Dissolve 0.1 g in sufficient 0.1 Mhydrochloric 
acid to produce 10 ml. 

Refikriiice solution (a). Dissolve 5 mg of methyldopa RS and 

5 ing:,..O1 3-O:Amethylcarbidopa RS in sufficient 0.1 M 
hydrochloric acid to produce 100 ml. 

1'480 

Carbidopa and Levodopa Orally 
Disintegrating Tablets 
Carbidopa and Levodopa Orally Disintegrating Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of carbidopa, C 111 H 14N 204  and 
levodopa.C9H II N04 . 
Usual strengths. 25 mg carbidopa and 100 mg levodopa; 25 
mg carbidopa and 250 mg levodopa; 10 mg carbidopa and 100 
mg levodopa. 

Identification 

!lithe Assay, the principal peak in the chromatogiiin -obtaitied :_-:' 
With test solution (b) corresponds to the _peak 	the 
chromatogram obtained with the reference solUtion. 

1481 
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A RS, levodopa impurity B RS and methyldopa RS in the 
solvent mixture. 

Reference solution (b). A 0.0025 per cent w/v solution of 
levodopa RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- sample temperature: 4', 
- mobile phase: a buffer solution prepared by dissolving 

13.8 g of potassium dihydrogen orthophosphate 
monohydrate in 1000 ml of water, adjusted to pH 2.7 
with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 pl. 

Name 
	

Relative 	Correction 
retention time 	factor 

Levodopa impurityA' 
	

0.45 
	

1.25 

Levodopa 
	

0.52 

Methyldopa2 
	

0.84 
	

1.0 

Carbidopa 
	

1.0 

Levodopa impurity B 3 
	

12 

Carbidopa impurity A4 
	

3.1 

3,4- dihydroxyphenylacetone 
	

3.9 
	

1.0 

'(3-(3,4,6-Trihydroxyphenyl)alanine. Individual impurity based on the 
label claim of levodopa 

'Individual impurity based on the label claim of levodopa and carbidopa. 

3 (3-Methoxytyrosine) Process-related impurities, included for 
identification only; not to be included in Total impurities. 

4Process-related impurities, included for identification only; not to be 
included in Total impurities. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to levodopa impurity A and 
levodopa is not less than 1.5, the resolution between the peaks 
due to carbidopa and levodopa impurity B is not less than 2 
and the resolution between the peaks due to methyldopa and 
carbidopa is not less than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levodopa impurity A is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (0.2 per cent), the area 
of any peak corresponding to methyldopa and 3,4-
dihydroxyphenylacetone is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (b) (0.5 per cent). The area of any other 
specified degradation impurity is not more than0.2 times the 
area of the peak in the chromatogram obtained with refetence 
solution (b) (0.2 per cent). The sum of theareas of all the 

IP 20 

secondary peaks excluding 3,4- dihydroxyphenylacetone i s 
 not more than the area of the principal peak in the 

chromatogram obtained with reference solution (b) (1 pe r 
 cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution (a). Weigh and powder 10 tablets, disperse i n 
 the mobile phase with the aid of ultrasound and dilute to 

1000.0 ml with the mobile phase. 

Test solution (b). Dilute test solution (a) with the mobile phase 
to obtain a solution containing 0.025 per cent w/v of levodopa. 

Reference solution. A solution of carbidopa RS having known 
concentration similar to the expected concentration of 
carbidopa in the test solution and 0.025 per cent w/v of 
levodopa RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- sampler temperature: 6°, 
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 6.6 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.2 
with orthophosphoric acid and 5 volumes of ethanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation of replicate injections is not more than 2.0 for 
levodopa and carbidopa peaks. 

Inject the reference solution and test solution (b). 
) 

Calculate the content of C101 -1 14N204  and C9H 1 I NO4  in the 
tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Carbimazole 

Oy  

N s 

-N 
CH3 

C7,1_110'_N 20,S 	 Mol. Wt. 186.2 

CarbOnazole is ethyl 3-methyl-2-thioxo-4-imidazoline 
-1. carboxylate. 

Carbimazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 7H 10N202S, calculated on the dried 

basis. 

Category. Antithyroid. 

pose. Controlling dose, 30 to 60 mg daily, in divided doses; 
maintenance dose, 5 to 20 mg daily. 

Description. A white or creamy-white, crystalline powder; 
odour, characteristic. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 

and C may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbimazole 

RS or with the reference spectrum of cartimazole. 

B.In the test for Thiamazole and other related substances, the 
principal peak in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (b). 

C. To a solution prepared by dissolving about 10 mg in a 
mixture of 50 ml of water and 0.05 ml of dilute hydrochloric 
acid, add 1 ml of potassium iodobismuthate solution; a red 
precipitate is produced. 

Tests 

Thiamazole and other related substances. Determine by liquid 
chromatography (2.4.14). 

NOTE -Use freshly prepared solutions. 

Solvent mixture. 20 volumes of acetonitrile and 80 volumes 
of water. 

Test solution. Dissolve 5 mg of the substance under 
examination in 10.0 ml of the solvent mixture. 

Reference solution (a). A solution containing 0.005 per cent 
w/v of thiamazole (carbimazole impurity A) and 0.0001 per 
cent w/v of carbimazole RS in the solvent mixture. Dilute 
1.0 ml of this solution to 10.0 ml with the solvent mixture. 

Reference solution (b). Dissolve 5 mg of thiamazole in 
10.0 ml of the solvent mixture. Dilute 1.0 ml of this solution to 
100 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of water, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl.  

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to carbimazole impurity A 
and carbimazole is not less than 5.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of secondary peak corresponding to carbimazole impurity 
A is not more than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the areas of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 24 hours. 

Assay. Weigh accurately about 50 mg and dissolve in sufficient 
water to produce 500.0 ml. To 10.0 ml of the solution add 10 ml 
of 1 M hydrochloric acid and sufficient water to produce 
100.0 ml and measure the absorbance of the resulting solution 
at the maximum at about 291 nm (2.4.7). Calculate the content 
of C7H loN202S taking 557 as the specific absorbance at 
291 nrn. 

Storage. Store protected from light. 

Carbimazole Tablets 

Carbimazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
carbimazole, C711 101\1 202S. 

Usual strengths. 5 mg; 20 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 50 mg 
of Carbimazole with two quantities, each of 5 ml of chloroform. 
Combine the chloroform extracts, filter and evaporate the filtrate 
to dryness. Dry the residue at 60° at a pressure not exceeding 
0.7 kPa for 30 minutes The residue complies with the following 
test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbimazole 
RS or with the reference spectrum of carbimazole. 

B. , To -a'T-sM4_11- --citantity of the powdered tablets add 1 drop of 
potc4ssiym iodobismuthate solution; a scarlet colour is 

A py9k04:4«:,, 

CARBIDOPA AND LEVODOPA ORALLY DISINTEGRATING TABLETS 
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Tests 

Thiamazole and other related substances. Determine by liquid 
chromatography (2.4.14). 

NOTE -Use freshly prepared solutions and protect from 
light. 

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Carbimazole in 10.0 ml of acetonitrile 
with the aid of ultrasound for 5 minutes, filter. Dilute 1.0 ml of 
this solution to 20.0 ml with water. 

Reference solution (a). A 0.00005 per cent w/v of carbimazole 
RS in 5 per cent v/v of acetonitrile. 

Reference solution (h). A 0.0001 per cent w/v of thiamazole in 
5 per cent v/v of acetonitrile. 

Reference solution (c). A solution containing 0.002 per cent 
w/v of carbimazole RS and 0.0001 per cent w/v of thiamazole 
in 5 per cent v/v of acetonitrile. 

Chromatographic system 
a stainless steel column 15 cm x 3.9 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. 5.0 per cent v/v solution of 
acetonitrile, 

B. 20.0 per cent v/v solution of 
acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 100 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

4.5 100 0 

4.6 0 100 

30 0 100 

30.1 100 0 

40 100 0 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to thiamazole (carbimazole 
impurity A) and carbimazole is not less than 5.0. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak corresponding to thiamazole is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent) and the area of any other secondary 
peak is not more than the area of the principal -peak in the _ 
chromatogram obtained with reference solution (a) (0.5 per' 

Uniformity of content. Complies with the test stated under 
Tablets. 

Test solution. Powder one tablet, add 300 ml of water warmed 
to a temperature not exceeding 35°, shake for a few minutes  and add sufficient water to produce 500.0 ml. Mix well filter  
and dilute further, if necessary with water. Complete the Assay 
beginning at the words "Measure the absorbance....". 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 40 mg of Carbimazole, 
add 300 ml of water warmed to a temperature not exceeding 
35°, shake for a few minutes and add sufficient water to produce 
500.0 ml. Mix well and filter. Dilute 5.0 ml of the filtrate to 
50.0 ml with water and mix well. Measure the absorbance of 
the resulting solution at the maximum at about 291 nm (2.4.7). 
Calculate the content of C,Fl ioN,O,S taking 557 as the specific 
absorbance at the maximum at about 291 nm. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Carbomers 

Carbomers are high molecular mass polymers of acrylic acid 
cross-linked with polyalkenyl ethers of sugars or polyalcohols. 

Carbomers contains not less than 56.0 per cent and not more 
than 68.0 per cent of carboxylic acid groups (-COOH), calculated 
on the dried basis. 

Category. Excipient. 

Description. A white, fluffy powder, hygroscopic. 

Identification 

Test A may he omitted iftests B, C, D and E are carried out. 
Tests B, C, D may be omitted if tests A and E are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbomers RS. 

B.Adjust a 1 per cent w/v dispersion to about pH 7.5 with 1 M 

sodium hydroxide. A highly viscous gel is formed. 

C. Add 2 ml of a 10 per cent w/v solution of calcium chloride 
with continuous stirring to 10 ml of the gel obtained in test:ED. 
A white precipitate is immediately produced. 

D. Add 0.5 ml of thymol blue solution to 10 ml of a 1 per cent 

w/v dispersion. An orange colour is produced. Add 0.5 ml of 
cresol Ted solyiion to 10 ml of a 1 per cent w/v dispersion. A 
y.e11.64 coleiiikis produced. 

Tests 

Apparent viscosity. The nominal apparent viscosity is in the 

range 300 mPa s to 115000 mPa s. For a product with a nominal 

ap
parent viscosity of 20000 mPa s or greater, the apparent 

viscosity 
is 70.0 per cent to 130.0 per cent of the value stated 

on the label; for a product with a nominal apparent viscosity 
less than 20 000 mPa s, the apparent viscosity is 50.0 per cent 
to 150.0 per cent of the value stated on the label. 

Dry the substance under examination in vacuum at 80° for 

I hour. Carefully add 2.5 g of the previously dried substance 

under examination to 500 ml of water in a 1000-ml beaker while 

stirring continuously at 1000 ± 50 rpm, with the stirrer shaft 
set at an angle of 60° to one side of the beaker. Add the 
previously dried substance over a period of 45 to 90 seconds, 
at a uniform rate, ensuring that loose aggregates of powder 
are broken up and continue stirring at AO ± 50 rpm for 

15 minutes. Remove the stirrer, and place the beaker containing 
the dispersion in a water-bath at 25 ± 0.2° for 30 minutes. 
Insert the stirrer to a depth necessary to ensure that air is not 
drawn into the dispersion, and while stirring at 300 t 25 rpm, 
titrate with a glass-calomel electrode system to pH 7.3 
to 7.8 by adding a 18 per cent w/v solution of sodium 

hydroxide below the surface, determining the end-point 
potentiometrically (2.4.25). The total volume of the 18 per cent 
w/v solution of sodium hydroxide used is about 6.2 ml. Allow 
2-3 minutes before the final pH determination. If the final pH 
exceeds 7.8, discard the preparation, and prepare another using 
a smaller amount of sodium hydroxide for titration. Return the 
neutralised preparation to the water-bath at 25° for 1 hour, 
then perform the viscosity determination without delay to 
avoid slight viscosity changes that occur 75 minutes after 
neutralisation. Determine the viscosity (2.4.28) with a rotating 
viscometer with a spindle rotating at 20 rpm, using a spindle 
suitable for the expected apparent viscosity. 

Free acrylic acid. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.125 g of the substance under 
examination in 25 ml of a 2.5 per cent w/v solution of  
potassium sulphate. Heat the suspension at 50° for 20 minutes 
with shaking. Then shake the suspension at room temperature 
for 60 minutes. Centrifuge and use the clear supernatant 

.  

Reference solution. Dissolve 62.5 mg of acrylic acid RS in 
100 ml of a 2.5 per cent w/v solution of aluminium potassium 
sulphate. Dilute 1.0 ml of this solution to 50.0 ml with 2.5 per 
cent w/v solution of aluminium potassium sulphate. 

Chromatographic system 	 _ 
- a stainless steel column 12 cm x 4.6 nim, -packed- with' 

octadecylsilane bonded to porous silida (5 gm), 

- mobile phase: A. dissolve 0.136 g in 100 ml of potassium 
dihydrogen phosphate, adjust to pH 2.5 using dilute 
phosphoric acid, 

B. equal volumes of a solution of 0.136 g 
of potassium dihydrogen phosphate in 100 ml of water 
and acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

8 0 100 

9 0 100 

20 100 0 

21 100 0 

30 0 100 

32 100 0 

Inject the reference solution and the test solution. The 
retention time for acrylic acid is about 6.0 minutes. The area of 
the peak in the chromatogram obtained with the test solution 
is not more than the area of the corresponding peak in the 
chromatogram obtained with the reference solution 
(0.25 per cent). 

Benzene. Determine by gas chromatography (2.4.13). 

Diluent. Dissolve 0.1 g of benzene in 100 ml of dimethyl 
sulphoxide. Further dilute 1.0 ml of the solution to 100.0 ml 
with water. Further dilute 1.0 ml of this solution to 100.0 ml 
with water. 

Test solution. Weigh 50.0 mg of the substance under 
examination, add 5.0 ml of water and 1.0 ml of dimethyl 
sulphoxide. 

Reference solution. Weigh 50.0 mg of the substance under 
examination, add 4.0 ml of water, 1.0 ml of dimethyl sulphoxide 
and 1.0 ml of the diluent. 

Close the vials with a tight rubber membrane stopper coated 
with polytetralluoroethylene and secure with an aluminium 
crimped cap. Shake to obtain a homogeneous dispersion. 

Chromatographic system 
- a capillary column 30 m x 0.53 mm, packed with 

cyanopropyl phenyl polysiloxane, 
- temperature : 

column at 130°, 
_ inlet poll-and detector at 240°. 

flow tate: 30 ml per minute using nitrogen as the carrier 

-40111. 

cent). 	 " 	E. It complies with the test for viscosity (2.4.28). 

1484 
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Stratic head-space conditions which may be used: 

- equilibration temperature 80°, 
- equilibration time 60 minutes, 
- transfer line temperature 90°. 

Inject 1 ml of the gaseous phase of the test solution and 1 ml 
of the gaseous phase of the reference solution; repeat these 
injections twice more. Maximum relative standard deviation 
of the differences in area between the analyte peaks obtained 
from the 3 replicate pair injections of the reference solution 
and the test solution is 15 per cent. The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 15 per cent. 

The mean area of the peak corresponding to benzene in the 
chromatograms obtained with the test solution is not more 
than half the mean area of the peak corresponding to benzene 
in the chromatograms obtained with the reference solution 
(2 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 4.0 per cent, determined 
on 1.0 g. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in vacuum at 80° for 60 minutes. 

Assay. Weigh accurately about 0.12 g, add 50 ml of water 

slowly with stirring and heating at 60° for 15 minutes. Stop 
heating, add 150 ml of water and continue stirring for 
30 minutes. Add 2 g of potassium chloride and titrate with 
0.2 M sodium hydroxide determining the end-point 
potentiometrically (2.4.25). 

1 ml of 0.2 M sodium hydroxide is equivalent to 0.009 g of 
carboxylic acid groups (-COOH). 

Storage. Store protected from moisture. 

Labelling. The label states the nominal apparent viscosity. 

Carboplatin 

C61-112N204Pt 

Carboplatin is (SP-4-2)-diammine[1,1-cyclo-
butanedi(carboxylato-k0)(2-)1platinum. 

Carboplatin contains not less than 98.0 per cent and not more  
than 102.0 per cent of C 6H 12N 204.Pt, calculated on the dried 
basis. 

Category. Anticancer. 

Dose. As a single agent in previously untreated patient s , 
400 mg per square meter; as a single agent in previously untreated 
patients with recurrent disease, 360 mg per square meter. 1411 

Description. A colourless crystalline powder. 

4+. 

Determine by infrared absorption spectrophotometry (2. 4.6). 
Compare the spectrum with that obtained with carbop latin 

RS or with the reference spectrum of carboplatin. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in carbon 
41111D 

dioxide free water (Solution A) is clear and colourless (2.4.1). 

Acidity and Impurity B. Not more than 0.5 per cent v, 

calculated as carboplatin impurity B (cyclobutane-1, 
1-dicarboxylic acid). To solution A add 0.1 ml of 
phenolphthalein solution, solution is colourless. Not m ore  
than 0.7 ml of 0.01 M sodium hydroxide is required to change 
the colour of indicator to pink. 

Related substances. Determine by liquid chromatogr aphy 
(2.4.14). 

Solvent mixture. Equal volumes of acetonitrile and water. 

Test solution. Dissolve 20 mg of the substance under 
examination in 20.0 ml of the solvent mixture. 

Reference solution. Dilute 0.5 ml of the test solution to 
200.0 ml of with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amino propylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 13 volumes of water and 

87 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 230 nm, 

- injection volume: 10 

The relative retention time with reference to carbo 
(retention time: about 7 minutes) for carboplatin impu 
(cis-diaminedichloroplatinum (II)) is about 0.3. 

Inject the test solution. The test is not valid unless the column' 
efficiency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject-the_ reference solution and the test solution. Run the 

chromatogram. 2.5 times the retention time of the princip al 

 peak. 10be chromatogram obtained with the test solution
,  

aroma 
cent). II  
area of 
the refer  

not mo 

ehroma 
cent) ar 

the  area 
is not 

more any peak with the area less than 0.2 times the 

more than the area of the principal peak in the 
togram obtained with the reference solution (0.25 per 
id the sum of the areas of all the secondary peaks is 
re than twice the area of the principal peak in the 
togram obtained with the reference solution (0.5 per 

rence solution (0.05 per cent). 
he principal peak in the chromatogram obtained with 

of any peak corresponding to carboplatin impurity A 

les (2.3.12). Dissolve 0.4 g in water, heating slightly if Chlorid 
ry, and dilute to 15 ml with water, filter. The filtrate necessa 
s with the limit test of chlorides (100 ppm).Prepare the 

complie lusing 8.0 ml of chloride standard solution (5 ppm). standarc 

Ammon iu m. Not more than 100 ppm. 

In a 25 ml jar fitted with a cap, dissolve or suspend 0.2 g of 

magnesium 

piece of 
heavy 

 substanc x under examination in 1 ml of wateroAdd 0.3 g of 
!agnesium oxide. Close immediately after placing a 
silver manganese paper 5 mm square, wetted with a 
ps of water, under the polyethylene cap. Swirl, few dro 
; projections of liquid, and allow to stand at 40° for avoidirq 
tes. If the silver manganese paper shows a grey colour, 30 minu 
more intense than that of a standard prepared at the it is not 
re and in the same manner using the prescribed volume same tin 
mium standard solution, 1 ml of water and 0.3 g of of amm( 
agnesium oxide. Prepare the standard using 0.2 ml of heavy m 
um standard solution (100 ppm NH4). ammoni 

Silver. Not more than 10 ppm. 

Determine by atomic emission spectrophotometry (2.4.3), 
measuring at 328.1 nm. 

Test solution. Dissolve 0.5 g in a 1 per cent v/v solution of 
nitric acid and dilute to 50.0 ml with the same solution. 

Reference solutions. Prepare the reference solutions using 
silver standard solution (5 ppm Ag), diluting with a 1 per cent 
v/v solution of nitric acid. 

Soluble barium. Not more than 10 ppm. 

measurin 
Determi le by atomic emission spectrophotometry (2.4.3), 

g at 455.4 nm. 

Test solution. Use the solution described in the test for silver. 

Reference solutions. Prepare the reference solutions using 
barium 
cent v/v solution 

iorn sooflunt iitorinc (a5 c0 idpp Ba), diluting with 1.0 per . m 

on 

Assay. Ignite 

I:[rying (2.4.19). Not more than 0. 

drying , to 

 
by drying in an oven at 105°. 

mite 0.2 g of residue obtained 
a constant mass at 800°. 
	in the test for loss on 

5 per cent, determined 

Storage.  

1 mg of th 
re residue is equivalent to 0.001903 goPC 6110204 Pt. 

Store protected from light. 

Carboplatin Injection 

Carboplatin Injection is a sterile solution of Carboplatin in 
Water for Injections. 

Carboplatin Injection contains not less than 90.0 per cent and 
not more than 105.0 per cent of the stated amount of 
carboplatin, C6H 12N204Pt. 

Usual strength. 10 mg per ml. 

Identification 

A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel. 

NOTE-Carry out the test protectedfrom light and use freshly 
prepared solution. 

Mobile phase. A mixture of 20 volumes of water and 80 
volumes of acetone. 

Test solution. Dilute a volume of injection to obtain a solution 
containing 1.0 per cent w/v of Carboplatin in water. 

Reference solution. A 1.0 per cent w/v solution of carhoplatin 
RS in water. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray the 
plate with a solution prepared immediately by dissolving 5.6 g 
of tin(11)chloride in 10.0 ml of hydrochloric acid, and dilute 
to 100 ml with water, add 1.0 g of potassium iodide and stir. 
Heat the plate at 100° for 10 minutes and examine in 
daylight.The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 5.0 to 7.0. 

Cyclobutane-1,1-dicarboxylic acid. Determine by liquid 
chromatography (2.4.14). 

NOTE - Carry out the test protected from light and use 
freshly prepared solution. 

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.1 per cent w/v of Carboplatin in water. 

Reference solution (a). A 0.001 per cent w/v solution of 
C . i .clob.utune-1,1-dicarboxylic acid in water. 

ReferOwe solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

0\ ,/ NH 3 
Pt 

0/ 	NH3 

Identification 



148 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: a mixture of 2 volumes of buffer solution 

prepared by dissolving 8.5 g of tetrabutylammonium 
hydrogen sulphate in 80 ml of water, add 3.4 ml of 
orthophosphoric acid and adjust the pH to 7.5 with 
10 M sodium hydroxide, 10 volumes of acetonitrile 
and 88 volumes of water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 100 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peak corresponding to carboplatin 
and cyclobutane-1,1- dicarboxylic acid is not less than 2.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to cyclobutane-1,1- dicarboxylic acid is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). 

Bacterial endotoxins (2.2.3). Not more than 5.4 Endotoxin Units 
per ml of 1.0 per cent w/v solution of Carboplatin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Carry out the test protected from light and use 
freshly prepared solution. 

Test solution. Dilute the injection with water if necessary to 
produce a solution containing 0.1 per cent w/v of Carboplatin. 

Reference solution . A 0.1 per cent w/v solution of carboplatin 
RS in water. 

Charomatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

aminopropylsilane bonded to porous silica (5 pm) (Such 
as g Bondapak -NH 2 ), 

- mobile phase: a mixture of 13 volumes of water and 
87 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 6H 12N-,04 Pt in the inlpetion. 

Storage. Store protected from light and free frotri&otact with 
metals. 

Carboprost Tromethamine 

HO 

HO 

 

COOH 
HO NH2 

HO 

,0:4111fr  

H3C OH 

CH, 

 

89.70 
Carboprost Tromethamine is a salt of 

(5Z'E- t 

(8R,9S,11R,12R,155)-9,11,15-trihydroxy-15-methyl-pro sta
-5 , 13 -d i eno ic acid with 2-amino-2-hydroxymethy1- 

1,3-propanediol. 

i  Carboprost Tromethamine contains not less than 95.0 pcr 3  cent  
and not more than 105.0 per cent of C21 1-1 3605,C41-11 NO3 , 
calculated on the dried basis. 

CAUTION-Great care should be taken to prevent in{ ruling 
particles ofrarboprost Tromethamine and exposing th e skin 
to it. 

Category. Uterine stimulant; abortifacient. 

Dose. By deep intramuscular injection, 250 .tg repeated if 
necessary at 1.5-hour intervals, the total dose not exceeding 
12 mg. Continuous administration should not be longer than 
days. 

Description. A white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carboprost 
tromethamine RS. Examine the substances as mulls. 

Tests 

Specific optical rotation. (2.4.22) + 18.0° to + 24.0°, determined 
in a 1.0 per cent w/v solution in ethanol (95 per cent). 

15R-Epimer and 5-trans isomer. Determine by liquid 

chromatography (2.4.14). 

Follow the method described under Assay but using injection 
volume 25 pl. The usual order of elution is guaiphenesin, the 
2-naphthacyl ester of 1 5R-epimer, the 2-naphthacyl ester of 
carboprost and the 2-naphthacyl ester of the 5-trans isomer 

with retention times of about 7, 8, 11 and 13 minutes 
respectively. Measure the peak areas for the four components 
and calculate the contents of the 15R-epimer and 5-trans 

isomer. The percentages of 15R-epimer (as tromethamine salt) 
and 5-trans isomer are not more than 2.0 per cent an 4.0 per 
cent respectively. 

Loss -on drying (2.4.19). Not more than 1.0 per cent, determined 
by drying oven at 50° for 16 hours at a pressure not exceeding 
0.7 kPa.  

01011 

ooPP-- 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh accurately about 5 mg of the substance 
under examination, transfer to a stoppered 50-m1 centrifuge 

tube. Add 20.0 ml of dichloromethane and 2 ml of citrate buffer 

prepared by dissolving 10.5 g of citric acid monohydrate in 

about 75 ml of water, adjusting the pH of the solution to 4.0 by 

addition of sodium hydroxide solution slowly and diluting to 

100 ml with water. Shake the stoppered tube for about 
10 minutes and centrifuge. Transfer 4.0 ml of the lower 
dichloromethane layer to a suitable vial and evaporate the 
solvent with the aid of a stream of nitrogen. To the dried 
material add 100 pl of a freshly prepared 2 per cent w/v solution 
of a-br7mo-2'-acetonaphthone in acetonitrile and swirl to 
wash down the sides of the vial. Add 50 pl of a freshly prepared 
1 per cent v/v solution of diisopropylethylamine in 
acetonitrile, swirl again and place the viat a temperature of 
30° to 35° for not less than 15 minutes. Evaporate the 
acetonitrile from the vial with the aid of a stream of nitrogen, 
add 2.0 ml of a 0.7 per cent w/v solution of guaiphenesin 
(internal standard) in the mobile phase, mix and filter the 
resulting solution through a fine porosity filter. 

Reference solution. Prepare in the same manner but using 
caroboprost tromethamine RS in place of the substance under 
examination. 

Chromatographic system 
- stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (3 to 10 gm), 
- mobile phase: a mixture of 7 ml of 1,3-butanediol, 0.5 ml 

of water and 992 ml of dichloromethane, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set 254 nm, 
- injection volume: 10 pl. 

eTshteer of carboprost
times for guaiphenesin and the 2-naphthacyl 

eclarboprost are about 7 minutes and 11 minutes 
respectively.  

trlhenjes euerci t ittaiht: reference solution. The test is not valid unless the o  

n between these two peaks is greater than 4.0 and 

Inject 

Calculate 

reference solution and the test solution. 

than 
relat ive standard deviation for replicate injections is not 

more tha 2.0 per cent. 

the 

the content of C21 H3605,C4Fl1 1 NO3. 

Storage. Store in a refrigerator (2° to 8°). 

CCaarbrohp:)

prost Tromethamine Injection 
( 

contain  E 

)st Tromethamine Injection is a sterile solution of 
Carbopr( )st Tromethamine in Water for Injections. It may 

lenzyl alcohol, Sodium Chloride and Tromethamine. 

CARBOPROST TROMETHAMINE INJECTION 

Carboprost Tromethamine Injection contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of carboprost, C 21 H3605 . 

Usual strengths. the equivalent of 250 fig and 500 .tg of 
carboprost in 1 ml. 

Description. A colourless solution. 

Identification 

Extract a volume of the injection containing 2.5 mg of 
Carboprost Tromethamine with 1.5 to 2 times its volume of 
chloroform. Discard the chloroform layer and acidify the 
aqueous layer with 3 to 5 drops of hydrochloric acid. Extract 
the acidified solution with an equivalent volume of chloroform. 
Filter the chloroform layer through a pledget of cotton and 
concentrate the filtrate to a volume of less than 1 ml. To the 
resulting solution add 150 mg to 180 mg of potassium bromide 
IR and mix well. Dry the potassium bromide mixture in vacuum 
overnight and prepare a disc from the dried mixture. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carboprost 
tromethamine RS treated in the same manner. 

Tests 

pH (2.4.24). 7.0 to 8.0. 

Bacterial endotoxins. Not more than 714.3 Endotoxin Units 
per mg of carboprost tromethamine. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer a volume of the injection containing 
500 pg of carboprost to a stoppered 50-m1 centrifuge tube. 
Add 20.0 ml of dichloromethane and 1.0 ml of citrate buffer 
prepared by dissolving 10.5 g of citric acid monohydrate in 
about 75 ml of wafer, adjusting the pH of the solution to 4.0 by 
addition of sodium hydroxide solution slowly and diluting to 
100.0 ml with water. Shake the stoppered tube for about 
10 minutes and centrifuge. Transfer 8.0 ml of the lower 
dichloromethane layer to a suitable vial and evaporate the 
solution with the aid of a stream of nitrogen (The residue may 
not evaporate to dryness because of the presence of benzyl 
alcohol). Add 100 pl of a freshly prepared 2 per cent w/v 
solution of a-bromo-2'-acetonaphthone in acetonitrile and 
swirl to wash down the sides of the vial. Add 50 gl of a freshly 
prepared 1 per cent v/v solution of diisopropylethylamine in 
acetonitrile, swirl again and place the vial at a temperature of 
30° to 35° for not less than 15 minutes. Evaporate the 
acetonitril e from the vial with the aid of a stream of nitrogen, 
add 1-1) ml of a 0.3 per cent w/v solution of guaiphenesin 
(internal standard) in the mobile phase, mix and filter the 
resulting solution through a fine porosity filter. 

C211-13605,C4HIINO3 	 Meal. Wt.4 

CARBOPLATIN INJECTION 
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CARBOXYMETHYLCELLULOSE EYE DROPS CARBOXYMETHYLCELLULOSE CALCIUM 

Reference solution. Prepare an aqueous solution containing 
about 0.332 mg of carboprost tromethamine RS and 9 mg of 
benzyl alcohol per ml. Transfer 2.0 ml of the resulting solution 
to a stoppered 50-m1 centrifuge tube and proceed as given 
under the test solution beginning at the words "Add 20.0 ml 
of dichloromethane ".  

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (3 to 10 gm), 
- mobile phase: a mixture of 7 ml of 1 ,3-butanediol, 

0.5 ml of water and 992 ml of dichloromethane, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set 254 nm, 
- injection volume: 10 gl. 

The retention times for guaiphenesin and the 2-naphthacyl 
ester of carboprost are about 7 minutes and 11 minutes 
respectively. 

Inject the reference solution. The test is not valid unless the 
resolution between these two peaks is greater than 4.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the quantity, in gg, of carboprost C2 1H3605 per ml of 
the injection from the ratios of the peak response of the 
2-naphthacyl ester of carboprost and the internal standard 
obtained with the test solution, the ratios of the peak response 
of the 2-naphthacy 1 ester of carboprost and the internal 
standard obtained with the reference solution and the 
concentration, in gg per ml, of carboprost in carboprost 
tromethamine RS in the reference solution. 

Storage. Store in a refrigerator (2° to 8°). 

Labelling. The label states the strength in terms of the 
equivalent amount of carboprost in a suitable dose-volume. 

Carboxymethylcellulose Calcium 
Carmellose Calcium 

R = H ; R = CH 2COOH 

Carboxymethylcellulose Calcium is the calcium 
substituted poly(carboxymethyl) ether of ce 

Category. Pharmaceutical aid. 

Description. A white to yellowish-white powder. 

Identification 

A. Shake 0.1 g thoroughly with 10 ml of water. Add 2 ml of 
dilute sodium hydroxide solution and allow to stand for 

 10 minutes (Solution A). Dilute 1 ml of solution A to 5 ml with 
water. To 0.05 ml of this solution, add 0.5 ml of a 0.05 per cent 
w/v solution of chromotropic acid, sodium salt in sulphuric 
acid (75 per cent) and heat on a water-bath for 10 minutes; a 

 reddish-violet colour develops. 

B. Shake 5 ml of solution A with 10 ml of acetone; a 
flocculent precipitate is produced. 

C. Shake 5 ml of solution A with 1 ml offerric chloride solu 
a brown, flocculent precipitate is formed. 

D. Ignite 1 g and dissolve the residue in a mixture of 5 ml of 
acetic acid and 10 ml of water, boil for 5 minutes. Cool and 
neutralise with dilute ammonia. The solution gives reaction 
(a) of calcium (2.3.1). 

Tests 

Alkalinity. Shake 1.0 g thoroughly with 50 ml of carbon 
dioxide free water and add 0.05 ml of phenolphthalein 
solution. No red colour develops. 

Chlorides (2.3.12). Shake 1.0 g with 50 ml of water, add 5 ml of 
dilute sodium hydroxide solution and dilute to 100 ml with 
water. Heat 28 ml of this solution with 10 ml of dilute nitric 
acid on a water-bath until a flocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant liquid. Wash 
the precipitate with 3 quantities, each of 10 ml of water, 
centrifuging each time. Combine the supernatant liquid and 
the washings and dilute to 100 ml with water. To 25 ml, add 
6 ml of dilute nitric acid . This solution complies with the limit 
test for chlorides (0.36 per cent). 

Sulphates (2.3.17). Shake 1.0 g with 50 ml of water, add 5 ml of 
dilute sodium hydroxide solution and dilute to 100 ml with 
water. Heat 20 ml of this solution with 1 ml of hydrochloric 
acid on a water-bath until a flocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant liquid. Wash 
the precipitate with 3 quantities, each of 10 ml, of water, 
centrifuging each time. Combine the supernatant liquid and 
the washings and dilute to 100 ml with water. To 7.5 ml add 
1 ml of dilute hydrochloric acid and dilute to 50 ml with water. 

The resulting solution complies with the limit test for sulphates 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). 10.0 per cent to 20.0 per cent. 

Losspn drying (2.4.19). Not more than 10.0 per cent, determine 
on 1.0 g by drying in an oven at 105° for 4 hours. 

torage,$tore protected from moisture. 

Carboxymethylcellulose Sodium 
Sodium Carboxymethylcellulose; Carmellose Sodium 

Carboxymethylcellulose Sodium is the sodium salt of a 
partially-substituted poly(carboxymethyl) ether of cellulose. 

Sodium Carboxymethylcellulose contains not less than 
65 per cent and not more than 10.8 per cent of sodium, Na, 
calculated on the dried basis. 

almost white, granular powder; 

Pharmaceuticalr  a ai dl m. 

odourless or almost odourless; hygroscopic. 

DCaesteegroip:i.oPnha n nA  

Identification 

A.Sprinkle a quantity containing 1.0 g of the dried substance 
on to 90 ml of carbon dioxide-free water at 40° to 50°, stir 
vigorously until a colloidal solution is produced, cool and 
dilute to 100 ml with carbon dioxide-free water (solution A). 
To 10 ml of solution A add 1 ml of copper sulnkate solution; a 
blue, cotton-like precipitate is produced. 

B.Boil 5 ml of solution A for a few minutes; no precipitate is 
produced. 

C.Solution A gives the reactions of sodium salts (2.3.1). 

Tests 

Appearance of solution. Solution A is not more opalescent 
than opalescence standard 0S4 (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1). 

pH (2.4.24). 6.0 to 8.0, determined in solution A. 

Apparent viscosity. 75 to 140 per cent of the declared value, 
determined by the following method. To 50 ml of water heated 
to 90° add, with stirring, a quantity containing 2 g of the dried 
substance under examination or, for a product of low viscosity, 
use the quantity required to give the concentration on the 
label. Allow to cool, dilute to 100 ml with water and continue 
stirring until solution is complete. Determine the viscosity by 
Method C (2.4.28), at 20° using a shear rate of 10 s If 

and 
 

Arsenic (2.3.10). Place 5.0 g in a dry Kjeldahl flask, add 20 ml 
of nitric acid, and warm cautiously until the reaction 
commences. Allow the reaction to subside without further 
heating, then add a mixture of 20 ml of nitric acid and 5 ml of 
sulphuric acid and heat until brown fumes cease to be 
evolved. Add 0.5 ml of perchloric acid (60 per cent), heat 
until white fumes appear, and if the liquid is still dark add 
further small quantities of nitric acid and heat until the liquid 
becomes pale yellow. Heat again until the white fumes ap 
and continue heating for a further 15 minutes. Add 0.5 ml of 

perchloric acid (60 per cent) and continue heating for a few 
minutes. Allow the solution to cool add 10 ml of water, and 
heat until white fumes appear. Repeat the heating with a further 
5 ml of water, cool and add 40 ml of water and 10 ml ofstannated 
hydrochloric acid AsT. The resulting solution complies with 
the limit test for arsenic (1 ppm). Prepare the standard using 
0.5 ml of arsenic standard solution (10 ppm As). 

Heavy metals (2.3.13). To the residue obtained in the test for 
Sulphated ash add 1 ml of hydrochloric acid, evaporate to 
dryness on a water-bath and dissolve the residue in 20 ml of 
water. 12 ml of the solution complies with the limit test for 
heavy metals, Method D ( 20 ppm). Prepare the standard using 
lead standard solution (1 ppm Pb). 

Chlorides (2.3.12). 10 ml of solution A complies with the limit 
test for chlorides (0.25 per cent). 

Sulphated ash (2.3.18). 20.0 to 33.3 per cent, calculated on the 
dried basis, determined on 1.0 g dispersed in a mixture of 
equal volumes of sulphuric acid and water. 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.2 g and disperse in 80 ml of 
anhydrous glacial acetic acid. Heat on a water-bath for 
2 hours, cool. Titrate with 0.1 M perchloric acid determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.002299 g of 
Na. 

Storage. Store protected from light and moisture. 

Labelling. The label states (1) the apparent viscosity in 
millipascal seconds of a 2 per cent w/v solution or, where the 
viscosity is low, the concentration of the solution to be used 
and the apparent viscosity in mPa s; (2) that the contents are 
not intended for use in the manufacture of an injectable 
preparation. 

Carboxymethylcellulose Eye Drops 
Carboxymethylcellulose Sodium Eye Drops; Carmellose 
Sodium Eye Drops 

Carboxymethylcellulose Eye Drops are a sterile solution of 
Carboxymethylcellulose Sodium in Purified Water. 

Carboxymethylcellulose Eye Drops contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 

carboxymethylcellulose Sodium. 

Usual strength. 0.5 per cent w/v. • 
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Identification 

A. To 2 ml, add 1 ml of water to a test-tube, 5 drops of 
1-napthol TS and 2 ml of sulphuric acid to the test tube; red 
or purple colour is observed. 

B. To 10 ml, add 5 ml of barium chloride solution TS; a white 
precipitate is formed. 

C. To 4 ml, add 2 ml of 15 per cent w/v potassium carbonate 
solution and heat to boiling, no precipitate is formed. Add 4 ml 
of potassium pyroantimonate TS, heat to boil. Allow to cool 
in ice water; a dense precipitate is formed. Expose precipitate 
to non-luminous flame, the precipitate imparts an intense 
yellow colour to the flame. 

Tests 

p11(2.4.24). 5.0 to 8.0. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. 

Solution A. A 20.0 per cent w/v solution of polyhexanide 
(vantocil 1B solution). Dilute 1.0 ml of this solution to 200 ml 
with water. 

Test solution. To 5 ml, add sufficient water to produce 25 ml. 
To 5.0 ml of this solution, add 5 ml of solution A drop by drop 
while swirling the flask and dilute to 250.0 ml with water. 

Reference solution. A 0.11 per cent w/v solution of 
carboxymethylcellulose sodium RS in water. To 5.0 ml of this 
solution, add 5 ml of solution A drop by drop while swirling 
the flask and dilute to 250.0 ml with water. 

Measure the absorbance at the maximum at about 235 nm 
(2.4.7) using 5 ml of solution A diluted to 250 ml with water as 
the blank and calculate the content of carboxymethylcellulose 
sodium in the eye drops. 

Storage. Store protected from light. 

Carisoprodol 

H 2 NAO 

0 

0 N CH3  

)Z CH 3  

H3 C 
	

C H ,3 

C 21424N204 	 Mol. Wt. 260.3 

Carisoprodol is (RS)-2-1[(Aminocarbonyl)oxy]methyl 
-2-methylpentylisopropylcarbamate. 

Carisoprodol contains not less than 98.0 pep-cent- and hot _ 
more than 102.0 per cent of C l2H24N 204 , calcillated on. the 
dried basis. 

Category. Muscle relaxant. 

Dose. 250 to 350 mg thrice daily. 

Description. A white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2 
Compare the spectrum with that obtained with carisop 
RS or with the reference spectrum of carisoprodol. 

Tests 

(2.4.14). 
Related substances. Determine by liquid chromatog raphy 

Solvent mixture. 50 volumes of acetonitrile and 50 \ of umes 
of water. 

Test solution. Dissolve 500 mg of Carisoprodol in the solvent 
mixture and dilute to 50.0 ml with the solvent mixture, with the 
aid of ultrasound. 

Reference solution (a). A 0.01 per cent w/v solution of 
carisoprodol RS in the solvent mixture. 

Reference solution (1). A solution containing 0.0125 pe 
w/v each of carisoprodol impurity A RS, meprobama 
and carisorprodol RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packe( 

octadecylsilane bonded to porous silica (41.tm), 
- mobile phase: A. a mixture of 25 volumes ofaceto 

and 75 volumes of water, 
B. acetonitrile, 

- a gradient programme using the conditions given b 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 200 nm, 
- injection volume: 25 RI. 

Time 	Mobile phase A 	Mobile phase 
(in min.) 	(per cent v/v) (per cent v/N 

0 0 100 
35 100 0 
36 80 20 
51 80 20 
52 100 0 
60 100 0 

cv‘InhrirttohhenAtahtsc (say, the principal peak in the chromat ogram obtained .; 
the test solution corresponds to the :peak ift .tbe 

)gram obtained with reference solutioli (a) 

Tests 

Dissolution (2.5.2). 

NOTE-Use only freshly prepared solutions containing -
amylase; and equilibrate the dissolution medium at 37° for 
not more than one hour before beginning the dissolution 
test. 

Apparatus No. 1, 

Medium. 900 ml of 0.05 Mphosphate buffer pH 6.9, containing 
5 units of a-amylase per ml. 

Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Determine 
by liquid chromatography (2.4.14), as described in the Assay 
using 150 Ill injection volume: 

Test .solution. Dilute the filtrate, if necessary with 0.05 M 
phosphate buffer pH 6.9. 

Reference solution. A 0.04 per cent w/v solution of 
carisoprodol RS prepared by dissolving in minimum quantity 
of acetonitrile and suitably diluting with 0.05 M phosphate 
buffer pH 6.9. 

Inject the reference solution and the test solution. 

Calculate the content of Cl2H24N204. 

D. Not less than 80 per cent of the stated amount of 
C,2H24N204. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of methanol and 40 volumes of 
0.005 M sulphuric acid. 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 350 mg of Carisoprodol in 
the solvent mixture with the aid of ultrasound for 30 minutes 
and mechanically shaking for 60 minutes, dilute to 100.0 ml 
with the solvent mixture, and filter. 

Reference solution (a). A 0.35 per cent w/v solution of 
carisoprodol RS in the solvent mixture. 

Reference solution (b). A solution containing 0.24 per cent 
w/v of2-methy1-2-propy1-1,3-propanediol RS and 0.34 per cent 
w/v of carisoprodol RS in the mobile phase. 

Charomatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 40 volumes of water and 60 

volumes of acetonitrile, 
--7----flow rate 2 ml per minute, 
- .1.6:active index detector maintained at 30°, 
= injection volume: 35 1.11. 

Inject 
reference solution (b). The test is not valid unless the 

resolution between the peaks due to carisoprodol impurity A 

and rneprobamate is not less than 1.5. 

Inject 
reference solution (a) and the test solution. In the 

chromatogram obtained with the test solution, the area of any 

peak due to carisoprodol impurity A and carisoprodol 
monocarbamate is not more than 0.1 times the area of the 

principal peak obtained in the chromatogram obtained with 

reference! solution (a) (0.1 per cent), the area of any peak due 

to 
meprobamate is not more than 0.5 times the area of the 

principal peak in the chromatogram obtained with reference 

solution (a) (0.5 per cent), the area of any other secondary 

peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.1 

per cent) and the sum of the areas of all the secondary peaks 

is not more than the area of the ploipcipal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 

ceneat); Heavy metals (2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances using following 
modifications. 

Test solui ( ion. Dissolve 25 mg of Carisoprodol in the solvent 
mixture and dilute to 10.0 ml with the solvent mixture with the 
aid of ult rasotmd. 

Referen, ce solution. A 0.25 per cent w/v solution of 
carisopn )dol RS in the solvent mixture. 

Inject the reference solution and the test solution. 

Calculate the content of C12H24N204. 

Storage. Store protected from moisture. 

Carisoprodol Tablets 

carisoprodol, 
more 

strength. 

 risasop(pr doolkl cTai2b iHleNtnNs 2coon4.  u 	ar tain not less than 90.0 per cent and o  

e tuan 	n per cent of the stated amount of 

 350 mg. 

Identifi cation 

.4.6). 
rodol 

Name 	 Relative 
retention time 

Correct ,  on 
factor 

Carisoprodol impurity A' 0.19 16.7 
Meprobamate 0.24 12.5 
Carisoprodol monocarbamate 2  0.86 0.71 
Carisoprodol-''  1.0 
1 2-hydixixymetiiyr-2-methylpentyl carbamate. 

-N=;:l .sopropyf-2-hydroxymethy1-2-methylpentyl carbamate. 
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CARMUSTINE 

n  tao  : Jh 111  tine 

The relative retention time with respect to carisoprodol for 
2-methyl-2-propy1-1,3-propanediol is about 0.5. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the 2-methyl-2-propy1-1, 
3-propanediol and carisoprodol peaks is not less than 2.0 in 
the chromatogram obatined with reference solution (b) and in 
the chromatogram obatined with reference solution (a) the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 1 2H24N204  in the tablets. 

Storage. Store protected from moisture. 

Carmustine 

0 

CI N A N  
H 

N 
'0 

C5H9C12N302 	 Mol. Wt. 214.1 

Carmustine is urea, N,N'-bis(2-chloroethyl)-N-nitroso-;1,3- 
bis(2-chloroethyl)-1-nitrosourea. 

Carmustine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 5H9C12N302 , calculated on the 
anhydrous and solvent- free basis. 

Category. Anticancer. 

Dose. 150 to 200 mg per square meter as intravenous injection. 

Description. Light yellow powder. 

CAUTION - Use appropriate surgical gloves, arm covers 
and a dust mask. Perform all work under a fume hood 
approved for testing cytotoxic agents when possible. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Melt a sufficient quantity of sample between 33° to 40° in a 
water-bath or oven, prepare a thin film between two previously 
warmed bromide plates and record the spectrum immediately. 
Compare the spectrum with that obtained with carmustine RS 
or with the reference spectrum of carmustine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution. 

Tests 

Related substances (Carmustine Related CO -Pipound A.  
Determine by liquid chromatography (2.4.14es 

NOTE  -  Prepare the solution in low-actinic glassware and 
 keep them refrigerated until use. 

Test solution. Disperse 15.0 mg of substance under 
examination in acetonitrile and dilute to 10.0 m I w i th  
acetonitrile. 

Reference solution (a). A 0.15 per cent w/v solution of 
carmustine RS in acetonitrile. 

Reference solution (b). A 0.00075 per cent w/v solutio 
carmustine related compound A RS [1-3-Bis(2-chloro e 

 urea] in acetonitrile. 

Reference solution (c). Dilute reference solution (b) to ot 
a solution of 0.000075 per cent w/v solution of carmw 
related compound A RS in acetonitrile. 

Reference solution (d). A solution containing 0.00075 per cent 
w/v of each of carmustine RS and carmustine reit zted 
compound A RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- sample temperature: 5°, 
- mobile phase: a mixture of 70 volumes of water an d 30 

volumes of acetonitrile, 
- flow rate: 1.5 ml per minute, 

spectrophometer set at 200 nm, 
- injection volume: 10 pl. 

The relative retention time with reference to carmustine for 
carmustine related compound A is about 0.3. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to carmus tine 
related compound A and carmustine is not less than 10.0 

Inject reference solutions (a) and (c). The test is not valid 
unless the tailing factor is not more than 1.9 in the 
chromatogram obtained with reference solution (a) and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (c). 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to carmustine related compound A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the area of any other secondary peak is not more 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). 

Ethefrinsoluble substances. Not more than 0.1 per cent w/w, 
determinedlay the following method. 

weigh 1.0 g of sample and add to 10 ml of anhydrous ether in 
;iallie flask. Stir the solution for 5 minutes and immediately 

a su.--- 
filter  the solution through a tared sintered-glass filter, wash 

the flask with an additional 10 ml ofether and filter the solution 
through the same tared sintered-glass filter, dry to constant 

we ight at 105 °  for 1 hour, cool in a desiccator and weigh. 

2-Chloroethylamine. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

NOTE - Prepare the solution in low-actinic glassware and 
keep them refrigerated until use. 

Mobile phase (a). Ethyl acetate. 

Mobile phase (b). A mixture of 70 volumes of ethyl acetate 

and 30 volumes of methanol. 

Test solution. A 40.0 per cent w/v solution of carmustine in 

RR2_ eefc fhle e  

methanol.  oce   thy  

r  erle 

 

nce solution (b). A 0.04 per cent w/v solution of 

lamine hydrochloride in methanol. 

oe- 
solution (a). A 0.12 per cent w/v solution of 

carmustine RS in methanol. 

Apply 1 µl of each solution. Develop the chromatograms using 
separately the two mobile phases. Develop the chromatograms 
for 30 minutes using mobile phase (a), dry the plate in a current 
of air. Develop the plate again using mobile phase (b) for 10 
minutes, dry the plate in a current of air and spray with 
diethylamine solution. Place the plate in an oven maintained 
at 100° for 20 minutes. Cool and spray again with 0.1Msilver 
nitrate solution, place the plate to be exposed under ultraviolet 
light at 365 nm for 15 minutes and examine under ultraviolet 
light at 365 nm. Any corresponding spot in the chromatograms 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution (a) 
(0.2 per cent) and not more than two such spots are more 
intense than the spot in the chromatograms obtained with 
reference solution (b) (0.1 per cent). 

2-Chloroethanol. Not more than 0.1 per cent w/w, determine 
by gas chromatography (2.4.13). 

NOTE  -Prepare 
refrigerated 

rathteedsountill u t o un sien. low-actinic glassware and 
keep them 

 

acetonitrile. 

Reference 

. A 1.0 per cent w/v solution of carmustine in to   

Ra oo  efoloe .r  reo  nthce asolutionnoi 
inacetonitrile.

(a).   A   O  0 2 per cent w/v solution of 2- ch  

Reference 	(b). Dilute reference solution (a) to obtain 
0.00 1 per cent w/v solution 2-chloroethanol in the 

ac 

  

Chromatographic system 
- a capillary column 30 m x 0.53 mm, packd with acid 

washeddiatomaceous support (80 to 100 mesh) coat 

with 3 per cent w/w of polyethylene glycol (Such as 
Carbowax 20 M), 

- temperature: 
column 	time 	 temprature 

(min.) 	 (0) 

0-6 	 40 
6-8 	 40 80 

8-22 	 80 
22-26 	 80 -> 200 
26-29 	 200 

- injector port: 90° and detector port at 260°, 
- a flame ionisation detector, 

flow rate: 7 ml per minute, using nitrogen or helium as 
the carrier gas. 

Inject 5 pl of reference solution (b).The test is not valid unless 
and the relative standard deviation for replicate injections is 
not more than 5.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of 2-chloroethanol. 

Acetaldehyde. Not more than 0.1 per cent w/w, determine by 
gas chromatography (2.4.13). 

NOTE - Prepare the solution in low-actinic glassware and 
keep them refrigerated until use. 

Test solution. A 1.0 per cent w/v solution of Carmustine in 
acetonitrile. 

Reference solution. A 0.001 per cent w/v solution 
acetaldehyde in the acetonitrile. 

Chromatographic system 
- a capillary column 30 m x 0.53 mm packed with 

dimethylpolysiloxane (film thickness 5.0 p.m), 
- temperature: 

column 	time 	 temprature 

(mm.) 
0-6 	 40 

40 -> 210 6-12 
12-15 	 210 

- injector port: 70° and detector port at 260', 
- a flame ionisation detector, 
- split ratio: 15:1, 

flow rate: 3 ml per minute, using nitrogen or helium as 
the carrier gas. 

Inject 5 pl of the reference solution. The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent. 

Inject the reference solution and the test solution. 

Calculate_the.eontent of acetaldehyde. 

Wat4 .(2.3.43). Not more than 0.5 per cent, determined on 
9TE Perform i P - in a well-ventilated fume hood. 

49,v,  • 
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Assay. Determine by liquid chromatography (2.4.14). 

NOTE  -  Prepare the solution in low-actinic glassware and 
keep them refrigerated until use. 

Test solution. Disperse 15.0 mg of the substance under 
examination in acetonitrile and dilute to 10.0 ml with 
acetonitrile. 

Reference solution. A 0.15 per cent w/v solution of carmustine 
RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- sample temperature: 5°, 
- mobile phase: a mixture of 70 volumes of water and 30 

volumes of acetonitrile, 
- flow rate: 1.5 ml per minute, 
- spectrophometer set at 200 nm, 
- injection volume: 10 pi 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.9 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C5H9C12N302. 

Storage. Store protected from light and moisture in a refrigerator 
between 2° to 8°. 

Carmustine Injection 
Carmustine Injection is a sterile lyophilized preparation of 
Carmustine. 

The injection is prepared immediately before use by dissolving 
the contents of the sealed container which contains 
Carmustine with or without auxiliary substances in a suitable 
diluent and then diluting with the requisite volume of a suitable 
diluent in accordance with the manufacturer's instructions. 

The constituted solution complies with the requirements for 
the Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Carmustine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 

•  carmustine, C5H9C12N301. 

Usual strength. 100 mg. 

CAUTION - Use appropriate surgical gloves, arm coy 
and a dust mask. Perform all work under a fum e  hood 
approved for testing of cytotoxic agents when possible 

The contents of the sealed container comply with the 
 requirements stated under Parenteral Preparations 

(Powders for Injection) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectrophotomeny(2,4 1 
 Melt a sufficient quantity of sample between 33° to 40° in a 

 water-bath or oven, prepare a thin film between two previously 
warmed bromide plates and record the spectrum immediately. 
Compare the spectrum with that obtained with carmustine RS 
or with the reference spectrum of carmustine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (b) corresponds to the peak in 
the chromatogram obtained with reference solution (b). 

Tests 

pH (2.4.24).4.0 to 6.8 of the constituted solution prepared as 
directed in the labelling.  
Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions in low-actinic glassware and 
keep them refrigerated until use. 

Solvent mixture. 25 volumes of acetonitrile and 75 vol umes 
of water. 

Test solution (a). Dissolve a suitable quantity of the substance 
under examination in acetonitrile to obtain a solution 
containing 0.2 per cent w/v of Carmustine. (NOTE-Allow 
test vials to warm to room temperature in desiccator pr 1 
hour). 

with the solvent mixture. 

Reference solution (a). A 0.2 per cent w/v solution71P 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10 .0  :Li 

carmustine RS in acetonitrile. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. 

Reference solution (c). A 0.01 per cent w/v solution of 
carmustine related compound A RS [1-3-Bis(2-chloroctIn• 1) 

urea] in acetonitrile. 

Reference solution (d). Dilute reference solution (a) and (c.) to 
obtain a solution containing 0.02 per cent w/v of carmustine 

RS and 0.0002 per cent w/v of carmustine related compound 
A RS with the solvent mixture, respectively. 

btain Reference sohition (e). Dilute reference solution (c) to o 
kited a solution containing 0.0002 per cent w/v of carmustine re 

coMpoundA RS with the solvent mixture. 

aroma to 	system 
a stainless steel column 7.5 cm x 4.6 mm, packed with 

graphic 

Si octadecylsilane bonded to porous silica (3 pm), 

___ sample temperature: 5°, m  
bile phase: A. water, 

B. acetonitrile, 

- a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 

- spectrophometer set at 200 nm, 

- in gction volume: 204 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

2.5 90 10 

7 40 60 

8.5 90 10 

10.5 90 10 

The relative retention time with reference to carmustine for 
carmustine related compound A is about 0.5. 

Inject reference solution (d). The test is not valid unless 
the resolution between the peaks corresponding to 
carmustine related compound A and carmustine is not less 
than 2.0, the tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent of the carmustine and carmustine related 
compound A peaks. 

Inject reference solution (e) and test solution (b). In the 
chromatogram obtained with the test solution (b), the area of 
the peak due to carmustine related compound A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (1.0 per cent). 

Water ( ?.3.43). Not more than 1.0 per cent. 

Bacterial endotoxins (2.2.3). Not more than 0.95 Endotoxin 
Unit per mg of carmustine. 

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances. 

NOTE- Prepare solution u  l o sn ein low-actinic glassware and keep then refr

igerated 
 

between 

eLqaubi 

 

Calculat 

Storage. 

Inject re ference solution (b) and test solution (b). 

e the content of C 5H9C12N302  in the injection.. 

Store protected from light and moisture in a refrigerator 
2° to 8°. 

Labelling.  

should be amount of carmustine containedjn (2) that it 
g. The label on the sealed containftlfates ,(1) 'the 

e used immediately after preparation.' 

Carnauba Wax 
Carnauba Wax is obtained from the leaves of Copernicia 
cerifera Mart. (Fam. Palmac) after purification to remove 
foreign matter. 

Category. Pharmaceutical aid. 

Description. A pale yellow to light brown coarse powder, flakes 
or lumps of hard brittle wax; odour, characteristic and free 
from rancidity. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G 

Mobile phase. A mixture of 98 volumes of chloroform and 
2 volumes of ethyl acetate. 

Test solution. Dissolve 0.1 g of the substance under 
examination, with warming, in 5 ml of chloroform and use the 
warm solution. 

Reference solution. Dissolve 5 mg of (+)-menthol, 5 pl of 
menthyl acetate and 5 mg of thymol in 10 ml of toluene. 

Apply separately to the plate, as bands 20 mm x 3 mm, 10µl of 
reference solution and 30 Ill of test solution. 

After development, dry the plate in air and spray with a freshly 
prepared 20 per cent w/v solution of phosphomolybdic acid 
in ethanol (95 per cent) and heat at 105° for 15 minutes. The 
chromatogram obtained with the reference solution shows in 
the lower part a dark blue band due to menthol, a reddish band 
above it due to thymol and a dark blue band in the upper part 
due to menthyl acetate. The chromatogram obtained with the 
test solution shows a large blue band due to triacontanol 
(melissyl alcohol) at an Rf value between those of the bands 
due to menthol and thymol in the chromatogram obtained 
with the reference solution and blue bands at R r  values 
between those of the bands due to menthyl acetate and thymol 
in the chromatogram obtained with the reference solution. In 
addition, the chromatogram obtained with the test solution 
shows further bands at higher Rf val ues than menthyl acetate, 
that with the highest R r  value being very pronounced, and a 
number of faint bands below that due to triacontanol; a band 
on the line of application is blue. 

Tests 

Melting range (2.4.21). 78° to 88°, determined by Method II. 

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm). 

Acid vaitte..-Not more than 12.0, determined by the following 
method. Weigh.accurately about 2.0 g (w) in a flask fitted with 
a re flux condenser, add 40 ml of xylene and heat until the 
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substance has dissolved. Add 20 ml of ethanol (95 per cent) 
and titrate the hot solution with 0.5 M ethanolic potassium 
hydroxide, using phenolphthalein solution as indicator, until 
a pink colour persists for at least 10 seconds (n, ml). Repeat 
the operation without the substance under examination 
(n2  ml). Calculate the acid value from the expression 
28.05(n, - n2)/w. 

Saponification value. Between 78 and 95, determined by the 
following method. To the titrated solution from the 
determination of the Acid value, add 20.0 ml of 0.5 M ethanolic 
potassium hydroxide and boil under a reflux condenser for 
3 hours. Titrate the hot solution immediately with 0.5 M 
hydrochloric acid, using 1 ml of phenolphthalein solution 
as indicator, until the red colour is discharged. Reheat the 
solution to boiling and continue the titration, if necessary, 
until the red colour no longer reappears on heating (n3  ml). 
Repeat the operation without the substance under examination 
(n4  ml). Calculate the saponification value from the expression 
a+[28.05(n 4-n3)/w] where a is the acid value. 

Sulphated ash (2.3.18). Not more than 0.25 per cent, determined 
on 2.0 g. 

Storage. Store protected from light and moisture. 

Carvedilol 

OH 

N 

OC H 3  

C24H26N204 	 Mol. Wt. 406.5 

Carvedilol is (RS)-1-(9H-carbazol-4-yloxy) 
-3-[[2-(2-methoxyphenoxy)ethyl]amino]propan-2-ol. 

Carvedilol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C24H2 6N204, calculated on the dried 
basis. 

Category. Antihypertensive. 

Dose. Initially, 6.25 mg twice daily; if tolerated after 7 to 14 
days, increase to 12.5 mg twice daily; if needed again increase 
the dose up to 25 mg twice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotonietry 
Compare the spectrum with that obtained with:c:iirveditol RS 
or with the reference spectrum of carvedilol. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25.0 mg of the substance un 
examination in sufficient mobile phase to produce 25.0 ml 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Reference solution (b). Dissolve 0.005 g of 2RS -1 -Thenzyl[2.. 
(2-methoxyphenoxy)ethyl]-amino_13-(9H-carba zo l-4- 

 yloxy)propan-2-ol) RS (carvedilol impurity A RS) in 5.0 ml of 
the test solution and dilute to 100.0 ml with the mobile phase. 

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with the mobile phase. Dilute 2.0 ml of this solution 
to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
YMC- Pack pro C8), 

- column temperature: 55°, 
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen 

phosphate in water and dilute to 650 ml with the same 
solvent, adjust the pH to 2.0 with dilute 
orthophosphoric acid and add 350 ml of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to carvedilol and carvedilol 
impurity A is not less than 1.7. 

Inject the reference solution and the test solutions. Run the 
chromatograms 8 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to carvedilol impurity A is not more than twice 
the area of the peak in the chromatogram obtained with 
reference solution (c) (0.02 per cent), the area of the peak due 
to any other impurity is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than five times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.01 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for he avy 

metals, Method B (10 ppm Pb). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
_ 

Loss on,  drying (2.4.19). Not more than 0.5 per cent, detenni 
,drying in an oven at 105°. 

AssaY 
r. Weigh accurately about 0.35 g and dissolve in 60 ml of 

glacial acetic acid. Titrate with 0.1 M perchloric acid, 

determining 
the end-point potentiometrically (2.4.25). Carry 

out of M p 1

.1 titration. 

 loric acid is equivalent to 0.04065 g of 
c1u a 

2i3

l f  

it 2 ,N204.  

Stora ge. Store protected from light, at a temperature not 

excee l ding 30°. 

Car vedilol Tablets 
Carvedilol Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of carvedilol, 

C24H2,N204. 	
oe 

Usti a stre n

0hs. 

3.125 mg; 6.25 mg; 12.5 mg. 

!den tification 

In the Assay, the principal peak in the chromatogram obtained 
ith the test solution corresponds to the peak in the 

citron iatogram obtained with the reference solution. 

Test 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of gastric buffer pH 1.3 prepared by dissolving 
2 g of sodium chloride in 7 ml of hydrochloric acid and 500 ml 
of wow and diluting to 1000 ml with water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) using the 
chromatographic conditions as described in the Assay. 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Refer ?nce solution. Prepare a solution using carvedilol RS in 
the di ssolution medium to obtain the same concentration as 
expec ted in the test solution. 

Inject the reference solution and the test solution. 

Calcu late the content of C24H26N204- 

of less than 70 per cent of the stated amount of 
sN204 . 

ed substances. Determine by liquid chromatography 

solution. Shake a quantity of the powdered tablets 
fi ning 25 mg of Carvedilol with 15 ml of the Mobile phase_ , 
to 25 ml with the mobile phase and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
carvedilol RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 gm) (such as 
YMC-Pack pro C8), 

- column temperature: 55°, 
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen 

phosphate in water, dilute to 650 ml with the same 
solvent, adjusted to pH 2.0 with dilute orthophosphoric 
acid and add 350 ml of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 IA 

Inject reference solution (b). The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatograms 8 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.5 times the area of 
the peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). 

Uniformity of content. (For tablets containing 10 mg or less) 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions as described in the Assay. 

Test solution. Disperse one tablet in 5 ml of water and dilute to 
25 ml with the mobile phase and filter. 

Reference solution. Prepare a solution using carvedilol RS 
in the mobile phase to obtain the same concentration as 
expected in the test solution. 

Calculate the content of C 24 H26N 204  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 50 mg of Carvedilol, disperse 
in 10 ml of water. Shake by hand add 35 ml of the mobile 
phase, mix with the aid of ultrasound for 30 minutes and shake 
on a mechanical shaker for about 30 minutes and dilute to 
50 ml with the mobile phase and filter. Dilute 5.0 ml of the 
solujion to 50,-0 ml with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of carvedilol 
RS in the Mobile phase. 

der 

D. N 
C24F12 

Relat 
(2.4.1 

Test 
conta 
dilute 
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pH (2.4.24). 3.0 to 4.5, determined in a susp?ision, prepared 
by dispersing 0.25 g in 10 ml of carbon dioxiire-free 

• 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm) (such as 
YMC- Pack pro C8), 

- mobile phase: a mixture of 50 volumes of 2 per cent w/v 
solution of sodium heptane sulphonate in water, 25 
volumes of acetonitrile and 25 volumes of methanol 
with the pH adjusted to 3.1 with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C24H 26N204  in the tablets. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Cefaclor 

, H2O 

C 15HI4C1N304S,H20 	 Mol. Wt 385.8 

Cefaclor is (6R,7R)-7-[[(2R)-2-amino-2-phenylacetyl]amino]- 
3-chloro-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-ene 
-2-carboxylic acid monohydrate. 

Cefaclor contains not less than 96.0 per cent and not more 
than 102.0 per cent of C 15H 14C1N304S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 250 to 500 mg every 8 hours. 

Description. A white or slightly yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefaclor RS or 
with the reference spectrum of cefaclor. 

Tests 

Specific optical rotation (2.4.22). +101° to +111°, determined 
 in 1.0 per cent w/v solution in a 1.0 per cent w/v solution ( 

hydrochloric acid 

Related substances. Determine by liquid chromatograph 
(2.4.14). 

Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen phosphate, adjusted to pH 2.5 with phosphoric 

 acid. 

Test solution. Dissolve 50 mg of the substance und( r 
examination in 10 ml of the solvent mixture. 

Reference solution (a) A solution containing 0.0025 per cent 
w/v cefaclor RS and 0.005 per cent w/v delta-3-cefaclor RS in 
the solvent mixture. 

Reference solution (b) Dilute 1 ml of the test solution 0 

100 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a 0.78 per cent w/v solution of sodium 

dihydrogen phosphate adjusted to pH 4.0 with 
phosphoric acid, 

B. mix 450 ml of acetonitrile with 550 ml 
of mobile phase A, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 
spectrophotometer set at 220 nm, 

- injection volume: 20 pl. 

Increase the concentration of mobile phase B continuously 
and linearly by 0.67 per cent v/v per minute for 30 minutes 
(25 per cent v/v). Then increase the concentration of mobile 
phase B continuously and linearly by 5 per cent v/v per minute 
for 15 minutes (100 per cent v/v). Finally elute with mobile 
phase B for 10 minutes. 

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 15 
minutes between each analysis. Inject the solutions. At the 
end of the programme change the composition of the mobile 
phase to a mixture of 5 volumes of mobile phase B and 95 
volumes of mobile phase A to re-equilibrate the column. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta-
3-cefaclor is not less than 2.0 and the tailing factor of the 
cefaclor peak is not more than 1.2. If necessary, adjust the 
acetonitrile content of the mobile phase. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak, otherffiait the principal peak and any peaks due to the 
mobile ,phase, is not greater than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 

500 

solution (b) (0.5 per cent) and the sum of the areas of all such 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 

with references(o2.3.3. 1.0  1uti1on) (b). 

Heavy 

 

g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). 3.0 to 6.5 per cent, determined on 0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 15 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 

RS  emsoobluilteiopn 

(b). 

 phase. 	 ole" 

Reference 

in the 

 A solution containing 0.03 per cent e t   
w/v each of cefaclor RS and delta-3-cefaclor RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture prepared by adding 220 volumes 

of methanol to a mixture of 780 volumes of water, 10 
volumes of triethylamine and 1 g of sodium 
pentanesulphonate, adjusted to pH 2.5 with 
orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta-3-
cefaclor is not less than 2.5. Adjust the concentration of 

than 1.5. 

thano1 in the mobile phase, if necessary. The test is not 
valid unless the tailing factor of the cefaclor peak is not more 
ha 

  

Inject reference solution (a). The test is not valid unless the 
relative 

1.0 p 
tivestaenrdcaern.  standard 	for replicate injections is not more 

than 
 

Inject reference solution (a) and the test solution. 

Calculate the content of C 15H 14C1N 304S. 

Storage. Store protected from moisture. 

C efaclor Capsules 
Ce faclor Capsules contains not less than 95.0 per cent and 
no t more than 105.0 per cent of the stated amount-of cefaclor, _ 
CI5HI4C1N304S. 
Us ual strengths. 250 mg; 500 mg. 

Identification 

A. Shake a quantity of the contents of the capsules containing 
0.3 g of anhydrous cefaclor with 100 ml of water, filter and 
dilute 1 ml of the filtrate to 100 ml with water. 

When examined in the range 190 nm to 310 nm (24.7), the 
resulting solution shows an absorption maximum only at about 
264 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minute. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 264 nm 
(2.4.7). Calculate the content of C I5H 14C1N304S in the medium 
from the absorbance obtained from a solution of known 
concentration of cefaclor RS in the same medium. 

D. Not less than 70 per cent of the stated amount of 
CI5H 14CIN304S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted pH to 2.5, if necessary, 
with orthophosphoric acid. 

Test solution. Shake a quantity of the contents of the capsules 
containing 0.5 g of anhydrous cefaclor with 200 ml of the 
solvent mixture, dilute to 250 ml with the solvent mixture and 
filter. 

Reference solution (a). A 0.002 per cent w/v solution of 
cefaclor RS in the solvent mixture. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v of cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS-2), 

- mobile phase: A. a 0.78 per cent w/v solution of sodium 
dihydrogen orthophosphate adjusted to pH 4.0 with 
orthophosphoric acid, 

B. a mixture of450 volumes of acetonitrile 
and 550 Volumes of mobile phase A, 
flow rate: 1 ml per minute, 

y 

-0 
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a gradient programme using the conditions given below, 
spectrophotometer set at 220 nm, 
injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 

30 75 25 

45 0 100 

55 0 100 

70 95 5 

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 
15 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta-
3-cefaclor is not less than 2.0. If necessary, adjust the proportion 
of acetonitrile in the mobile phase. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not greater than half the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent) and the sum of the areas of any such peaks is 
not greater than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the contents of capsules 
containing about 75 mg of anhydrous cefaclor with 200 ml of 
the mobile phase, dilute to 250.0 ml with the mobile phase and 
filter. 

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 
RS in the mobile phase. 

Reference solution (b). A solution containing 0.03 per cent 
w/v each of cefaclor RS and delta-3-cefaclor RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p,m) (such as 
Beckman Ultrasphere ODS and Supelcosil LC-18-DB), 

- mobile phase: a solution prepared by dissolving 1 g of 
sodium pentanesulphonate in a mixture of 780 volumes 
of water and 10 volumes of triethylamine, adjusting 
the pH to 2.5 with orthophosphoric aoid. adding' 220 
volumes of methanol and mixing, 
flow rate: 1.5 ml per minute,  

- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cefaclor and de 
3-cefaclor is not less than 2.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 15H 14C1N 304S in the capsulers1  

Storage. Store protected from moisture. 

Labelling. The quantity of active ingredient is stated ' 
of the equivalent amount of anhydrous cefaclor. 

Cefaclor Oral Suspension 
Cefaclor Oral Suspension is a mixture consisting of Cefaclor 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Cefaclor Oral Suspension contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefaclor, C 15H 14C1N304S. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cefaclor, C 151-114C1N304S. 

Usual strengths. 125 mg per 5 ml; 250 mg per 5 ml. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

The constituted suspension complies with the tests stated 

under Oral liquids and with the following tests. 

Identification 

A. Shake a quantity of the oral suspension containing 0.3 

anhydrous cefaclor with 500 ml of water and filter. 

When examined in the range 190 nm to 310 nm (2.4.7), 
filtrate shows an absorption maximum only at about 2641 

B. In the Assay, the principal peak in the chromatogra 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatograPhY 
(2.4.14). 

Solyent mixture. A 0.27 per cent w/v solution of sodium 

dihydrogen.7orthophosphate, adjusted to pH 2.5 with 
orthophosphoric acid. 

)Iution. Shake a quantity of the oral suspension 

Ling about 0.25 g of anhydrous cefaclor with 200 ml of 
rent mixture, dilute to 250 ml with the solvent mixture 

er. 
rice solution (a). A 0.001 per cent w/v solution of 

,r RS in the solvent mixture. 

ice solution (b). A solution containing 0.0025 per cent 
cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor 

l 

rn

e solvent mixture. 

atographic system 
stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
>pherisorb ODS-2), 
nobile phase: A. a 0.78 per cent w/v solution of sodium 
fihydrogen orthophosphate,adjusted to pH 4.0 with 
orthophosphoric acid, re' 

B. a mixture of 450 volumes of acetonitrile 

and 550 volumes of mobile phase A, 
L gradient programme using the conditions given below, 
low rate: 1 ml per minute, 
pectrophotometer set at 220 nm, 
ejection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 

30 75 25 

45 0 100 

55 0 1(X) 

70 95 5 

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 
15 minutes. 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cefaclor and delta-
3-cefaclor is not less than 2.0. If necessary, adjust the proportion 
of acetonitrile in the mobile phase. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not greater than the area of the principal 
peak in  

1 
the chromatogram obtained with reference solution 

(a) (1 

) 

per cent) and the sum of the areas of any such peaks is 
not greater than three times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 

Assay 

(3.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). 

Other tests. Comply with the tests stated under Oral Liquids.  

Test solution. Shake a quantity of the oral suspension 
containing about 75 mg of anhydrous cefaclor with 200 ml of 
the mobile phase, dilute to 250.0 ml with the mobile phase and 
filter. 

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 
RS in the mobile phase. 

Reference solution (b). A solution containing 0.03 per cent 
w/v each of cefaclor RS and delta-3-cefaclor RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 rim) (such as 
Beckman Ultrasphere ODS and Supelcosil LC-18-DB), 

- mobile phase: a solution prepared by dissolving 1 g of 
sodium pentanesulphonate in a mixture of 780 ml of 
water and 10 ml of triethylamine, adjusting the pH to 
2.5 using orthophosphoric acid, adding 220 ml of 
methanol and mixing, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta-
3-cefaclor is not less than 2.5 and the tailing factor of the peak 
due to cefaclor is not more than 1.5. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C 15H14C1N304S, weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Storage. Store at the temperature and use within the period 
stated on the label. 

Labelling. The label states the quantity in terms of the 
equivalent amount of anhydrous cefaclor. 

Cefaclor Prolonged-release Tablets 

Cefaclor Sustained-release Tablets; Cefaclor Extended-
release Tablets 

Cefaclor Prolonged-release Tablets manufactured by different 
manufacturers, whilst complying with the requirements of 
the monograph, are not interchangeable, as the dissolution 
profile of the products of different manufacturers may not be 
the same. 

Cefaclor Prohinged-release Tablets contains not less than 
-9:0.0 pier cent -and not more than 105.0 per cent of the stated 
amount of ‘efaclor,  C i5 H 14C1N304S. 
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Determine by liquid chromatography (2.4.14). 
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CEFACLOR PROLONGED-RELEASE TABLETS 

Usual strengths. 125 mg; 250 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.3 g 
of anhydrous cefaclor with 100 ml of water, filter and dilute 
1 ml of the filtrate to 100 ml with water. 

When examined in the range 190 nm to 310 nm (2.4.7), the 
resulting solution shows an absorption maximum only at about 
264 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). Complies with the test stated under tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted pH to 2.5, if necessary, 
with orthophosphoric acid. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.75 g of anhydrous cefaclor with 200 ml of the 
solvent mixture, dilute to 250 ml with the solvent mixture and 
filter. 

Reference solution (a). A 0.003 per cent w/v solution of 
cefaclor RS in the solvent mixture. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v of cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor 
RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (such as 
Spherisorb ODS-2), 

- mobile phase: A. a 0.78 per cent w/v solution of sodium 
dihydrogen orthophosphate adjusted to pH 4.0 with 
orthophosphoric acid, 
B. a mixture of 450 volumes of acetonitrile and 550 
volumes of mobile phase A, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 20 pl.  

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 

30 75 25 

45 0 _ _100 

55 0 100 

70 95 5 
Labelling. the label states the strength in terms of the 

equivalent amount of anhydrous cefaclor. 	/.14111 

CA7N305S,1-120 	 Mol. Wt. 381.4 

Cefadroxil is 7-[(R)-2-amino-2-(4-hydroxyphenypacetamido]- 

3-methy1-3-cephem-4-carboxylic acid monohydrate. 

Cefadroxil contains not less than 95.0 per cent and not more 
than 101.0 per cent of C I6H 17N 305 S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 500 mg to 2 g daily, in divided doses. 

Description. A white to off-white, crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefadroxil RS 
or with the reference spectrum of cefadroxil. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend to the top, 
removing the plate and allowing the solvent to evaporate. 

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 volumes of 0.1 M disodium hydrogen phosphate and 
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in 
acetone. 

Test solution. A 0.2 per cent w/v solution of the substance 
under examination in water. 

Reference solution (a). A 0.2 per cent w/v solution of cefadroxil 
RS in water. 

Reierence solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 
iiinhydrin in ethanol, dry at 110° for 10 minutes and examine. 
The Principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principq=lpot in the ch

romatogram obtained with reference soluii.Q4 -(b).iipeqrs:' 
as a single compact spot. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a 5.0 per cent w/v 
suspension. 

Specific optical rotation (2.4.22). +165° to +178°, determined 
in a 1.0 per cent w/v solution. 

Related substances Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of mobile phase A. 

Reference solution (a). Dissolve 10 mg of D-a-(4-hydroxy-
phenyl)glycine RS (cefadroxil monohydrate impurity A RS) 
in 10.0 ml of the mobile phase A. 

Reference solution (b). Dissolve 10 mg of 7-amino-
desacetoxycephalosporanic acid RS (cefadroxil 
monohydrate impurity B RS) in 10.0 ml of the phosphate buffer 
pH 7.0. 

Reference solution (c). Dilute 1.0 ml each of reference solution 
(a) and (b) to 100.0 ml with the mobile phase A. 

Reference solution (d). Dissolve 10 mg each of 
dimethylformamide and dimethylacetamide in 10.0 ml of the 
mobile phase A. Dilute 1.0 of this solution to 100.0 ml with the 
mobile phase A. 

Reference solution (e). Dilute 1.0 ml of the reference solution 
(c) to 25.0 ml with the mobile phase A. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. phosphate buffrr pH 5.0, 

B. methanol. 
a gradient programme using the conditions given below, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 20 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 98 2 

1 98 2 

20 70 30 

23 98 2 

30 98 2 

The relative retention time with respect to cefadroxil peak for 
dimethylformamide is about 0.4 and for diemthylacetamide is 
about 0.75. 

injest-Teference solutions (c) and (e). The test is not valid 
unless, the;resolution between the peaks due to cefadroxil 
iniptiritie .S..A and B is not less than 5.0 in the chromatogram 

Equilibrate the column with a mixture of 5 volumes of mobile 	CefadrOXii 
phase B and 95 volumes of mobile phase A for at least 
15 minutes. 

Inject reference solution (b). The test is not valid unless th e  
resolution between the peaks due to cefaclor and delta. 	 Nn 
3-cefaclor is not less than 2.0. If necessary, adjust the proporti on 

 of acetonitrile in the mobile phase. 	 4■• 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not greater than 0.6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.6 per cent) and the sum of the areas of any such 
peaks is not greater than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) (2 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). -4411101 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 	, 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 75 mg of anhydrous 
cefaclor, disperse in the mobile phase, shake, dilute to 250.0 ml 
with the mobile phase and filter. 

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 

RS in the mobile phase. 

Reference solution (b). A solution containing 0.03 per cent 
w/v each of cefaclor RS and delta-3-cefaclor RS in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Beckman Ultrasphere ODS and Supelcosil LC-18-DB). 

- mobile phase: a solution prepared by dissolving 1 g of 
sodium pentanesulphonate in a mixture of 780 volumes 
of water and 10 volumes of triethylamine, adjusting 

the pH to 2.5 with orthophosphoric acid, adding 220 

volumes of methanol and mixing, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 265 nm, 
injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 

resolution between the peaks due to cefaclor and del 

3-cefaclor is not less than 2.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C i 5H I4C1N 304S in the tablets. 

Storage. Sore protected from moisture. 

Cefadroxil Monohydrate 

COOH 

O 	 N 
CH 3  

,H 2 O 

N 
H H H 

N H 2  
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1505 
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obtained with reference solution (c). In the chromatogram 
obtained with reference solution (e), signal- to- noise ratio for 
the second peak is not less than 10. 

Inject the test solution and reference solutions (c). In the 
chromatogram obtained with the test solution, the area of 
secondary peak due to cefadroxil impurity A is not more than 
the area of the first peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any secondary 
peak is not more than the area of the second peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent). The sum of areas of all the secondary peaks is not more 
than 3 times the area of the second peak in the chromatogram 
obtained with reference solution (c) (3.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the second 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent). Ignore the peaks due to dimethylformamide 
and dimethylacetamide. 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method B. 

Water (2.3.43). 4.2 to 6.0 per cent, determined on 0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. A freshly prepared 0.1 per cent w/v solution of 
the substance under examination in phosphate buffer pH 5.0. 

Reference solution. A freshly prepared 0.1 per cent w/v solution 
of cefadroxil RS in phosphate buffer pH 5.0. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 1 71\1305 S. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Cefadroxil Capsules 
Cefadroxil Capsules contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
anhydrous cefadroxil, C I6H 17N 305S. 

Usual strength. The equivalent of 500 mg of:anhydrous 
cefadroxil. 

Identification k*, 
Determine by thin-layer chromatography (2.4.17), coating the 

 plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend to the top,  
removing the plate and allowing the solvent to evaporate. 

Mobile phase. A mixture of 60 volumes of 0.1 Mcitric ada 
volumes of 0.1 M disodium hydrogen phosphatei 
1.5 volumes of a 6.66 per cent w/v solution of ninhoill 
acetone. 7bi  
Test solution. Shake a quantity of the contents of a ettii 
with sufficient water to produce a solution containing 01 
cent w/v of Cefadroxil. 

Reference solution (a). A 0.2 per cent w/v solution of 
cefadroxil RS in water 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 
ninhydrin in ethanol, dry at 110° for 10 minutes and examine. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance (2.4.7) of the filtrate, suitably diluted if 
necessary, at the maximum at about 263 nm. 

Calculate the content of C 161-1 17N305 S in the medium from 
absorbance obtained from a solution of known concentrate 
of cefadroxil RS. 

D. Not less than 75 per cent of the stated amount of 
C 161-1 17N305S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of content of capsules 

containing 0.5 g of anhydrous cefadroxil in 50 ml of the mobile 
plia q-mix for 10 minutes and filter. 

1Wererice solution (a). A 0.01 per cent w/v solutio 
cefadroxil RS in the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 
D.444-hydroxyphenyl) glycine RS (cefadroxil impurity A RS) 

in7.athme.ri nobisleoluphtaisoen. 

Refere ncea 

in in the mobile phase. 

(c). A 0.01 per cent w/v solution of 

sstainless 

 

- 

i wdesacetoxycephalosporanic acid RS (cefadroxil 

impurity B RS) 

Chromatographic  

o 	

less sts  eyesl column 30 cm x 3.9 mm packed with 

c 

r 

>ctadecylsilane bonded to porous silica (10 gm) (such 

as Bondapak C 18), 

- nobile phase: add 200 volumes of 1M potassium 
hydroxide, 40 volumes of 0.4 M tetrabutylammonium 

c olumn temperature: 40°, column  

hydroxide and 80 volumes of methanol in 1600 volumes 
of water and dilute to 2000 volume with water, adjust 
the pH to 7.0 with orthophospho* acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 504 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
tailing factor is not more than 1.6 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 6 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of peak corresponding to cefadroxil impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent), the area of 
peak corresponding to cefadroxil impurity B is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent) and the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

Water (2.3.43). Not more than 7.0 per cent, determined on 
0.5 g of the mixed contents of 20 capsules. 

Other tests. Comply with the tests stated under Capsules. 

Assay'. Determine by liquid chromatography (2.4.14). 

NOTE - Use freshly prepared solutions. 

Reference

da
contents

Tei d l 

 

Test t t 

suffi cient 

 .solution. tion. Weigh accurately a quantity of the mixed u  

 of 20 capsules containing about 0.2 g of Cefadroxil, 
phosphate buffer pH 5.0, shake for 30 minutes, 

to 200.0 ml with the same solvent and filter. 

spsohl au tt e 
buffer 

fiA r  Op.1H 5per.ocent w/v solution of.cefadravil 
RS in p/7  

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 17N 305S in the capsules. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of anhydrous 
cefadroxil. 

Cefadroxil Oral Suspension 
Cefadroxil Mixture 

Cefadroxil Oral Suspension is a mixture of Cefadroxil with 
buffering agents and other excipients. It contains a suitable 
flavouring agent. It is filled in a sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. 

Cefadroxil Oral Suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
C 161-1, 7N305 S. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cefadroxil. 

Usual strengths. The equivalent of 125 mg and 250 mg of 
anhydrous cefadroxil per 5 ml after reconstitution. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend to the top, 
removing the plate and allowing the solvent to evaporate. 

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 volumes- .6f.  0.1 M disodium hydrogen phosphate and 
1.5 volumes of 6.66 per cent w/v solution of ninhydrin in 
acetone. 
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Inject the 
he reference solution and the test solution. 

Determine 	weight per ml (2.4.29) of the suspension and 

rnl ife  the content of C I6H 17N305S, weight in volume. 
calculate

e t e 

RS in phosphate buffer pH 5.0. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed 

octadecylsilane bonded to porous silica (5 pm), 

with 

Cefa 
Cefadr 
not mo 
anhydr 

Usual 
anhydr 

droxil Tablets 
)xil Tablets contain not less than 90.0 per cent and 
re than 120.0 per cent of the stated amount of 
)us cefadroxil, C I6H N 0 S 17_ 3 _ 5_. 

strengths. The equivalent of 500 mg and 1 g of 
3 US cefadroxil. 

Identi fication 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend to the top, 
removing the plate and allowing the solvent to evaporate. 

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 vol Imes of 0.1 M disodium hydrogen phosphate and 
1.5 vol umes of a 6.66 per cent w/v solution of ninhydrin in 
aceton 

Test solution. Shake a quantity of the powdered tablets with 
sufficient water to produce a solution containing 0.2 per cent 
w/v of cefadroxil. Filter the solution. 

Reference ,vaeters solution (a). A 0.2 per cent w/v solution of R   

Test solution. Dilute a suitable quantity of the freshly prepared 
suspension with water to obtain a solution containing 0.2 per 
cent w/v of cefadroxil. Filter the solution. 

Reference solution (a). A 0.2 per cent w/v solution of cefadroxil 
RS in water. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 20 pl of each solution After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 
ninhydrin in ethanol, dry at 110° for 10 minutes and examine. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot. 

Water (2.3.43). Not more than 2.0 per cent, determined on 
1.0 g, using a mixture of 2 volumes of carbon tetrachloride, 
2 volumes of chloroform and 1 volume of methanol in place of 
methanol in the titration vessel. 

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests. 

Tests 

pH (2.4.24). 4.5 to 6.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of the oral suspension 
containing about 0.1 g of Cefadroxil in 100.0 ml with mobile 
phase A, stir for 10 minutes and filter. 

Reference solution (a). A 0.001 per cent w/v solution of 
cefadroxil RS in mobile phase A. 

Reference solution (b). A 0.001 per cent w/v solution of 
D-oc-(4-hydroxyphenyl)glycine RS (cefadroxil impurity A RS) 
in mobile phase A. 

Reference solution (c). Dissolve 10 mg of 7- amino 
desacetoxycephalosphorinic acid RS (cefadroxil impurity B 
RS ) in 10.0 ml of phosphate buffer pH 7.0 and dilute to 
100.0 ml with mobile phase A . Dilute 5.0 ml of this solution to 
50.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 p.m) (Such 
as Lichrosorb RP-18), 

- mobile phase: A. dissolve 5.44 g of potassium 
dihydrogen orthophosphate in 2000 ml of water, 
adjusted to pH 5.0 with potassium hydroxide solution, 

B. add 400 volumes ofacelonitrile to 600 
volumes of mobile phase A, adjusted to -pH 5.0-  with 
orthophosphoric acid,  

- a gradient programme using the conditions given be 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pL 

Time 
(in min) 

0 

5 

35 

60 

61 

70 

Mobile phase A 
(per cent v/v) 

100 

100 

68 

68 
1(X) 

100 

Mobile phase 
(per cent vtul 

0 ,441111111 
0 

32 
32 
0 

0 

Repeat the procedure using a portion of the suspension that 
has been stored at the temperature and for the period stated 
on the 1 abel during which it may be expected to be satisfactory 

for use 

Storag e. Store protected from moisture, at a temperature not 

exceedi ng 30°. 

Labelli ng. The label states the quantity of active ingredient in 
terms o f anhydrous cefadroxil. 

The retention time of cefadroxil is 14 to 20 minutes. If necessary, 
adjust the proportion of mobile phase A to mobile phase B to 
achieve the stated retention time. 

Inject reference solution (a).The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak due to cefadroxil impurity A is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), the area of the peak due 
to cefadroxil impurity B is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (1.0 per cent) and the area of any other secondary peak is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1 .0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer an accurately weighed quantity of the 
suspension containing about 0.1g of cefadroxil to a 100-ml 
volumetric flask, add phosphate buffer pH 5.0, shake for 
30 minutes, dilute to 100.0 ml with the same solvent and filter. 

Reference solution. A 0.1 per cent w/v solution of cefadroxil 

Rell ue ivnce solution (b). A mixture of equal volumes of the test so o  
a and reference solution (a). 

Apply Tiac‘si‘ohsi;:lrit a  etiolilt p

rincipal 

reference 

di  to the plate 20 pl of each solution After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 

in ethanol, dry at 110° for 10 minutes and examine. 
 spot in the chromatogram obtained with the test 

a corresponds to that in the chromatogram obtained 

:

fleerecnomcepascotl suptotion (a). The principal spat -in the 
ttogram obtained with reference solutiou (b) appears 
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CEFADROXIL TABLETS 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 263 nrn (2.4.7). Calculate the content of 
C 16H 17N305S in the medium from the absorbance obtained from 
a solution of known concentration of cefadroxil RS. 

D. Not less than 75 per cent of the stated amount of 
C I6H 17N305S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of powdered tablets 
containing about 0.5 g of anhydrous cefadroxil in 50 ml of the 
mobile phase, mix for 10 minutes and filter. 

Reference solution (a). A 0.01 per cent w/v solution of 
cefadroxil RS in the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 
D-a-(4-hydroxyphenyl) glycine RS (cefadroxil impurity A RS) 
in the mobile phase. 

Reference solution (c). A 0.01 per cent w/v solution of 
7-am inodesacetoxycephalosporanic acid RS (cefadroxil 
impurity B RS) in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (10 pm) (such 
as pliondpak C18), 

- column temperature: 40°, 
- mobile phase: add 200 volumes of 1M potassium 

hydroxide, 40 volumes of 0.4 M tetrabutylammonium 
hydroxide and 80 volumes of methanol in 1600 volumes 
of water and dilute to 2000 volume with water, adjust 
the pH to 7.0 with orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 50 pl. 

Inject reference solution (a). The test is not valid unless the 
theoretical plates are not less than 1500 and tailing factor is 
not more than 1.6 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject reference solutions (a), (b), (c) and the test solution. For 
test solution, run the chromatogram 6 times the retention times 
of the principal peak. In the chromatogram obtained with the 
test solution, the area of peak corresponding to cefadroxil 
impurity A is fiOt more than the area of the principal peak in the 
chrornatograin obtained with reference solution (b) (1.0 per 
cent), the area of peak corresponding to cefadroxil impurity B 

CEFADROXIL ORAL SUSPENSION 

.;\ 

- mobile phase: a mixture of 96 volumes of phosphate 
buffer pH 5.0 and 4 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the -reference solution. The test is not valid unless the 
relativ-e'standard deviation for replicate injections is not more 
than 2.0 pet cent. 



is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent) and the area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 8.0 per cent, determined on 
0.5 g of the powdered tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the following solutions freshly. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 0.2 g of cefadroxil, 
dissolve in phosphate buffer pH 5.0 by shaking for 30 minutes 
and dilute to 200.0 ml the same solvent. Filter the solution. 

Reference solution. A 0.1 per cent w/v solution of cefadroxil 
RS in phosphate buffer pH 5.0. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6F1 1 7N305S in the tablets. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of anhydrous 
cefadroxil. 

Cefamandole Nafate 

0 
	

COONa 

H0 

C I 9H 1 7N6Na06S2 	 WI. Wt. 512.5 

Cefamandole Nafate is 7-D-mandelamido-34(1 7inethyl-
1H-tetrazol-5-ypthio]methyll-3-cephem-4-carbbxylie -acid 

Cefamandole Nafate containt is not less than 93.0 per cent 
 and not more than 102.0 per cent ofCi9H17N6Na06S2, calculated 

on the anhydrous and sodium carbonate-free basis, for th e 
 sum of the content of cefamandole nafate, and cefamandole 

sodium expressed as cefamandole nafate. 

Cefamandole Sodium containt is not more than 10.0 per cent 
of C I8H 171\16Na0 5 S 2 , calculated on the anhydrous and sodi um 

 carbonate-free basis. 

Sodium Carbonate contains not less than 4.8 per cent and 
more than 6.4 per cent of Na2CO3  

a 
to 4 

Dose. Intravenously or intramuscularly, 0.5 to 2 g every 4 to 
8 hours. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefamandole 
nafate RS or with the reference spectrum of cefamandole nafate. 

B. Gives the reactions of sodium salt (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide -free water (solution A) is clear (2.4.1) and its 
absorbance at 475 nm (2.4.7) is not more than 0.03. 

pH (2.4.24). 6.0 to 8.0, measured after 30 minutes, determined 
in solution A. 

Specific optical rotation (2.4.24). - 35.0° to -45.0°, determined 
in a 10.0 per cent w/v solution in acetate buffer pH 4.7 
calculated on anhydrous and sodium carbonate-free basis. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Solvent mixture. 18 volumes of acetonitrile and 75 volumes 
of a 10 per cent v/v solution of triethylamine, adjusted to 
pH 2.5 with orthophosphoric acid. 

Test solution. Dissolve 100 mg of the substance under 
examination in 10.0 ml of the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture, then heat at 60 ° for 30 minutes. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Clirortiatomphic system 
- 0 stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
42.1 

mobile phase: A. a mixture of 1 volume of triethylamine 

phosphate buffer prepared by dissolving 2.0 g of 
sodium pentanesulphonate in 350 ml of water, add 

40 ml of triethylamine, adjusted to pH 2.5 with ortho-

phosphoric acid and dilute to 700 ml with water, and 

huymie sa  moifnweBa.pte 

phosphate buffer, methanol and 

acetonitrile,  

ar, 

2y  leo  tl  

- spectrophotometer set at 254 nm, 

mixture of equal volumes of 

tr 
aflogr

adient 
w 

rate : 

  ip  .

programme 
 m  
gramme using the conditions given below, 

per minute, - 

- injection volume: 20 gl. 

Time 
	Mobile phase A 
	

Mobile phase B 

(in min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

100 
	

0 

1 
	

100 
	

0 	oie' 

35 
	

0 
	

100 

45 
	

0 
	

100 

50 
	

100 
	

0 

The relative retention time with reference to cefamandole nafate 
for cefamandole is about 0.8. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cefamandole and 
cefamandole nafate is not less than 5.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained in the with reference solution (b) 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (5.0 per 
cent). Ignore any peaks with an area less than 0.1 time the area 
of the principle peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent). 
2-Ethylhexanoic acid (2.3.51). Not more than 0.3 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5g. 

Cefamandole Nafate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefamandole nafate. 

Assay. Determine by liquid chromatography (2.4-. ,14).4;ss,,,, 

NOTE Prepare the solutions immediately bejore use 

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
cefamandole nafate RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase, then heat at 60° for 30 minutes. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed, with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 10 per cent v/v solution of 
triethylamine, adjusted to pH 2.5 with orthophosphoric 
acid, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
7.0. The relative standard deviation for replicate injections is 
not more than 3.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I 9F1,7N6Na06S2  as the sum of the 
areas of the two peaks corresponding to cefamandole nafate 
and cefamandole sodium expressed as cefamandole nafate. 

1 mg of C I8H 17N6NaO 5 S 2  is equivalent to 1.0578 mg of 
C I 9H 1 7N6Na06S2. 

Sodium carbonate. Dissolve 500 mg of the substance under 
examination in 50 ml of water. Titrate with 0.1 Mhydrochloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of O./ Mhydrochloric acid is equivalent to 0.0053 g of 
Na2CO3. 

Storage. Store protected from light and moisture, if the 
substance is sterile, store in a sterile, air tight, tamper proof 
container. 

Labelling. The label states that the substance contains sodium 
carbonate. 

Cefamandole Injection 
Cefamandole Nafate Injection 

Cefamandole Injection is a sterile material consisting of 
Cefamandole Nafate with or without buffering agents and other 
excipients. It is filled in a sealed container. 

jectioniS.  constituted by dissolving the contents 
Sealed. Container in the requisite amount of sterile Water for 

ectious, immediately before use. 

CEFADROX IL TABLETS 
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CEFAMANDOLE INJECTION 

The constituted solution complies with the requiremens for 
the Clarity of Solution and Particulate matter stated under 
Parental Preparations (Injections). 

Usual strengths. The equivalent of 1 g; 2 g and 10 g of 
cefamandole. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cefamandole Injection contains not less than 90.0 per cent 
and not more than 115.0 per cent of stated amount of 
cefamandole, C 8H 18N605S2. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 50 volumes of ethyl acetate, 20 
volumes of acetone, 10 volumes of glacial acetic acid and 10 
volumes of water. 

Test solution. Disperse a quantity of injection containing 
100 mg of Cefamandole in the mobile phase and dilute to 
10.0 ml with the mobile phase. 

Reference solution. A 1.0 per cent w/v solution of cefamandole 
nafate RS in the mobile phase. 

Apply to the plate 10 pi of each solution. Allow the mobile 
phase to rise 8.0 cm. Dry the plate in air and examine under 
ultraviolet light. The principal spot in the chromatogram 
obtained with the test solution corresponds to the spot in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 6.0 to 8.0, determined in a 10.0 per cent w/v solution 
of cefamandole. 

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefamandole. 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Disperse a quantity of the injection containing 
50 mg of Cefamandole Nafate with the mobile phase and dilute 
to 100.0 ml of the mobile phase. 

Reference solution (a). A 0.05 per cent w/v-,solution of 
cefamandole nafate RS in the mobile phase... 

IP 2018 

Reference solution (b). Dilute 1.0 ml of the test solution to 
 10.0 ml with the mobile phase, then heat at 60 ° for 30 minu

tes. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm packed 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 25 volumes of acetoni 
and 75 volumes of a 10 per cent v/v solutioi 
triethylamine, adjusted to pH 2.5 with orthophosph 
acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 204 

Inject reference solution (b). The test is not valid unles 
resolution between the two principal peaks is not less 
7.0. The relative standard deviation for replicate injectioi 
not more than 3.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I9 H 1 7N oNa06 S2  as the sum of the 
areas of the two peaks corresponding to cefamandole nafate 
and cefamandole sodium expressed as cefamandole nafate.  
1 mg of CI9HI7N6Na06S2(cefamandole nafate) is equivalent to 
0.9024 mg of C I  RH, RN(;0i S2(ce famandole). 

Storage. Store protected from moisture, in a sterile, tamper 
evident sealed container so as to exclude micro-organism. at a 
temperature not exceeding 30°. 

Labelling. The label states the quantity of cefamandole nafade 
contained in the sealed container in terms of the equivalent 
amount of cefamandole. , .11 

Cefazolin Sodium 
Cephazolin Sodium 	 )t4 

N x  
' 1\1.:__-N 	0 ° 	 
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H H H 

C I4H 13N8Na04S 3 	 Mol. We.:4 

Cefazolin Sodium is sodium 7-[(1H)-tetrazol-1-ylacetall 
3-(5-methy1-1,3,4-thiadiazol-2-ylthiomethyl)-3-cephem-
4-carboxylate. 

Cefazolin Sodium contains not less than 85.0 per cent A 
more than 105.0 per cent of cefazolin CI4H14N804S3, midi] 
on the anhydrous basis. 

Category. Antibacterial. 

to -4..g-dai 	divided doses. 
Dose. By intramuscular or intravenous injection or inful

11  

Descaption": A white to off-white, crystalline po4) 

r 

odoUrless.  

ir  2AW 

compailireclithtei°slipectrum with that obtained with cefazolin 

went 

ermine by infrared absorption spectrophotometry (2.4.6). 
A.pet  

sodium RS or with the reference spectrum of cefazol in sodium. 

B. In the Assay, the principal peak in the chromatogram 

obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -10.0° to -24.0°, determined 
in a  5 . 5 pa cent w/v solution in 0.1 M sodium bicarbonate. 

Related substances. Determine by liquid chromatography 

examination t   . 14i non in 20.0 ml of mobile phase A.).ati 
so lution. Dissolve 50 mg of the substance under 

xm  

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Reference solution (b). Dissolve 20 mg of the substance under 
examination in 10 ml of 0.2 per cent w/v solution of sodium 
hydroxide, allow to stand for 30 minutes. Dilute 1.0 ml of this 
solution to 20.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 45", 
- mobile phase: A. a solution containing 1.45 per cent 

w/v of disodium hydrogen phosphate and 0.35 per cent 
w/v of potassium dihydrogen phosphate, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate:1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 !al. 

Time 	Mobile phase A 
	

Mobile phase B 
(in min.) 	(per cent v/v) 

	
(per cent v/v) 

0 
	

98 
	

2 
2 
	

98 
	

2 
4 
	

85 
	

15 
10 
	

60 
	

40 
11.5 
	

35 
	

65 
12 
	

35 
	

65 
15 
	

98 
	

2 
21 
	

98 

resolution 
reference solution (b). The test is not-yatid-unlesS 'the ot ti
t o, L is  nbetwnoete lenstshtehapnea2k.os . due to cefazolin and cefazolin 

imptin
i  

CEFAZOLIN SODIUM 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.0 
per cent), the sum of area of all the secondary peaks is not 
more than 3.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.15 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A. Prepared by dissolving 0.75 g of salicylic acid 
(internal standard) in 5 ml ofmethanol and diluting to 100.0 ml 
with mixed phosphate buffer pH 7.0. 

Test solution. A 0.1 per cent w/v solution of the substance 
under examination in mixed phosphate buffer pH 7.0. to 5.0 ml 
of this solution add 5.0 ml of solution A and add sufficient 
volume of mixed phosphate buffer pH 7.0 to produce 100.0 ml 
and mix. 

Reference solution. A 0.1 per cent w/v solution of cefazolin 
sodium RS in mixed phosphate buffer pH 7.0. To 5.0 ml of this 
solution add 5.0 ml of solution A and add sufficient volume of 
mixed phosphate buffer pH 7.0 to produce 100.0 ml and mix. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm), 
- mobile phase: a mixture of 9 volumes of phosphate buffer 

pH 3.6 and 1 volume of acetonitrile, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative retention times of salicylic acid and cefazolin are 0.7 
and 1.0 respectively. 

Inject the reference solution and the test solution. 

Calculate the content of C 14 H I4N x04 S1 . 

Cefazolin Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional requirements. 

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefazolin. 
Sterility (2.2.11). Complies with the test for sterility. 
Storage. Store in sterile containers, sealed so as to exclude 
micro-organisms protected from moisture at a temperature not 
exceeding 30°. 

Labelling. ,The label states the quantity of Cefazolin Sodium 
contained in -the sealed container in terms of the equivalent 
amount of cefazolin. 

'Vith 

/rile 

1 of 
oric  

; the 
than 
ns is 



CEFAZOLIN SODIUM INJECTION 

Cefazolin Sodium Injection 
Cefazolin Injection; Cephazolin Sodium Injection; 
Cephazolin Injection 

Cefazolin Sodium Injection is a sterile material consisting of 
Cefazolin Sodium with or without excipients. It is filled in sealed 
containers. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Usual strengths. The equivalent of 125 mg; 250 mg; 500 mg; 
and 1 g of cefazolin. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cefazolin Sodium Injection contains not less than 90.0 per 
cent and not more than 115.0 per cent of the stated amount of 
cefazolin, C I4H14N804S• 

Description. A white to off-white, crystalline powder; 
odourless. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefazolin 
sodium RS or with the reference spectrum of cefazolin sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -10.0° to -24.0°, determined 
in a 5.5 per cent w/v solution in 0.1 M sodium bicarbonate. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve an accurately weighed quantity of 
powder containing 0.25 g of cefazolin in 100 ml of mobile phase 
A. 

Li 
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(3 gm) (such as Nucleosil Cl 8), 
- column temperature: 45°, 
- mobile phase: A. a solution containing 1.45 per cent  

w/v of disodium hydrogen phosphate and 0.35 per cent 
w/v of potassium dihydrogen phosphate, 

B. acetonitrile, 
- a gradient programme using the conditions given 
- flow rate:1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 pl. 

Time 	Mobile phase A 
(per cent v/v) 

0 98 2 

2 98 2 

4 85 15 

10 60 40 

11.5 35 65 

12 35 65 

15 98 2 

21 98 2 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefazolin and cefazolin 
impurity L is not less than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 

in the chromatogram obtained with reference solution (a) 
(1.0 per cent), the sum of areas of all the secondary peaks is 

not more than 3.5 times the area of the principal peak in the 

chromatogram obtained with reference solution (a) (3.5 per 
cent). Ignore any peak with an area less than 0.05 times the 

area of the principal peak in the chromatogram obtained with 

reference solution (a) (0.05 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefazolin. 

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A._ Prepare by dissolving 0.75 g of salicylic 
(internal standard) in 5 ml ofmethanol and diluting to 1 
with mixed phosphate buffer pH 7.0. 

I? 2018 

Test solution. Determine the weight of the contents of 10 

containers. Weigh accurately a quantity of the mixed contents 

of the 10 containers, dissolve in the mixed phosphate buffer 

pH 7.0 and dilute to obtain a solution containing 0.1 per cent 

w/y of cefazolin. To 5.0 ml of this solution add 5.0 ml of solution 
A and add sufficient volume of mixed phosphate buffer pH 

R7 e0 to p ferenr co edusocelult0i00.0.  Amloa. nd mix. 1pmerce  

cent w/v solution of cefazolin 

sodium RS in mixed phosphate buffer pH 7.0. To 5.0 ml of this 

solution add 5.0 ml of solution A and sufficient volume of 
mixed phosphate buffer pH 7.0 to produce 100.0 ml and mix. 

Chromatographic   moacos tatabdineeclpeyhim
sssteel 

easystemt en aem
lc  

e   
 - 	 column 30 cm x 4 mm, packed with 

bonded to porous silica (3 to 10 gm), 

- mixture of 9 volumes of phosphate buffer 
pH 3.6 and 1 volume of acetonitrilee,  

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative retention times of salicylic acid and cefazolin are 0.7 
and 1.0 respectively. 

Inject the reference solution and the test solution. 

Calculate the content of C 14H 14N8O4S 3  in the injection. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. The constituted solution should be stored 
protected from light and used within 24 hours when stored at 
a temperature not exceeding 30° or within 4 days when stored 
between 2° and 8°. 

Labelling. The label states the quantity of Cefazolin Sodium 
contained in the sealed container in terms of the equivalent 
amount of cefazolin. 

Cefdinir 

O OH 

N 	C H2 

• 

H 

i3N505S2 
 

r is 5-thia 1-azabicyclo[4.2.0]oct-2- 
acid. 

CEFDINIR 

Cefdinir contains not less than 94.0 per cent and not more 
than 103.0 per cent of C 14H 13N 505 S 2, calculated on the 
anhydrous basis. 

Category. Antibiotic. 

Dose. 300 mg ; 600 mg daily. 

Description. A white to light-yellow crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefdinir RS or 
with the reference spectrum of cefdinir. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Specific optical rotation (2.4.22). -61.0° to -67.0° at 20°, 
determined in a 1.0 per cent w/v solution in diluent as described 
under Assay. 

Related substances. A. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 

Test solution (a). A 1.0 per cent w/v solution of the cefdinir in 
the diluent. 

Test solution (b). Dilute 3.0 ml of test solution (a) to 20.0 ml 
with solution A. 

Reference solution (a). Dilute 1.0 ml of test solution (b) to 
100.0 ml with solution A. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with solution A. 

Reference solution (c). A0.15 per cent w/v solution of cefdinir 
RS and 0.01 per cent solution of cefdinir impurity A RS initially 
in diluent and then with solution A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40° 
- mobile phase: A. a mixture of 1000 ml of solution A and 

add 0.4 ml of solution B. 
B. a mixture of 300 volumes of acetonitrile, 

200 volumes of methanol, 500 volumes of a solution A 
and 0.4 volumes of solution B. 

- flow rate: 1 ml per minute, 

Reference solution (b). Dissolve 20 mg of cefazolin RS i n  
10 ml of 0.2 per cent w/v solution of sodium hydroxi,lc, a llow  
to stand for 30 minutes. Dilute 1.0 ml of this solution to 20,0 nil  
with mobile phase A. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm packed With 

endcapped octadecylsilane bonded to porous silica 

(in min.) 
Mobile phase 13 
(per cent v/ 

Reference solution (a). Dilute 1.0 ml of the tes1 solution to 
100.0 ml with mobile phase A. 

•_  

H2N 

• 't ,  3-95 -4 	-a gradient programme using the conditions given below, 
rbOtylic_ 	-§pectrophotometer set at 254 nm, 

-. .-- injection volume: 10 



CEFDINIR 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 

2 95 5 

22 75 25 

32 50 50 

37 50 50 

38 95 5 

58 95 5 

Name 
	 Relative 

retention time 

Thiazolyacetyl glycine oxime' 	 0.10 

Thiazolylacetyl glycine oxime acetal 2 	0.12 

3-Methyl cefdinir 	 0.74 

Cefdinir related compound A (cefdinir open 
ring lactone a) 4.5 	 0.85 

Cefdinir related compound A (cefdinir open 
ring lactone b) 4 ' 5 	 0.93 

Cefdinir related compound A (cefdinir open 
ring lactone c) 4 ' 5 	 1.11 

Cefdinir related compound A (cefdinir open 
ring lactone d) 4 ' 5 	 1.14 

Cefdinir lactone 6 	 1.22 

Cefdinir isoxazole analog' 	 1.36 

E-Cefdinir 8 	 1.51 

Cefdinir decarboxy open ring lactone a 93 ° 	1.61 

Cefdinir decarboxy open ring lactone b 9 • 0 	1.64 

'1N -[(Z)-2-(2-aminothiazol-4-y1)-2-(hydroxyimino)acetylIglycinc, 

2 (Z)-2-(2-Aminothiazol-4-y1)-N-(2,2-dihydroxyethyl)-2- 
(hydroxyimino)acetamide, 

3 (6R .7R )-7-[(Z)-2-(2-Aminothiazol-4-y1)-2- 
(hydroxyimino)acetamido1-3-methy1-8-oxo-5-thia-l-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 

4 2(10-2-1. (4-2-(2-Aminothiazol-4-y1)-2-(hydroxyimino)acetamido)]- 
2-[(2RS.5RS)-5-methyl-7-oxo-2,4,5.7-tetrahydro-111 -furo[3,4- 
d][1,3]thiazin-2-yliacetic acid. 

scefdinir related impurity A is a mixture of 4 isomers labeled cefdinir open 
ring lactones a, b, c, and d. The sum of the values is reported. The limit 
for the sum of the 4 isomers is 0.7 per cent, 

"(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyimino)-N-{(3RS ,SaR ,6R )- 
3-methyl-I .7-dioxo-1,3,4,5a,6.7-hexahydroazeto[2,1-b]furo[3,4- 
d][1,3]thiazin-6-y11acetamide, 

2(6R,7R)-7-(4-Hydroxyisoxazole-3-carboxamido)-8-oxo-3-vinyl-5 - 
 thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxy I ic acid, 

'(6R,7R)-7-[(E)-2-(2-Aminothiazol-4-y1-)-2- 
(hydroxyimino)acetamido]-8-oxo-3-vinyl-5-thia-l-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 

°(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyimino)-.V42RS .5RS 
methyl-7-oxo-2,4.5.7-tetrahydro- I 1-1 -furo[3.4-dP,,3]thiazin-2- 
yllmethyllacetamide, 

Cefdinir decarboxy open ring lactone is a mixture of 2 iso 
labeled cefdinir decarboxy open ring lactones a and b. The sum 
values is reported. The limit for sum of the 2 isomers is 0.5 per ce ri 
demethylazithromycin. 

Inject reference solutions (a),(b) and (c). Cefdinir impurity A 
should produce four peaks. 

The test is not valid unless the response ratio due to cefdinir 
peak obtained with reference solution (b) is between 7  per 
cent to 13 per cent of the response due to cefdinir peak obtai ned 
with reference solution (a) and the resolution between the 
peaks due cefdinir and third peak of cefdinir impurity A i s not 

 less than 1.5 obtained with reference solution (c). 

Inject test solution (b). Run the chromatogram 1.8 times the 
retention time of the cefdinir peak. 

In the chromatogram obtained with the test solution (b), the 
area of any peak corresponding to thiazolylacetyl glycine oxime 
and thiazolylacetyl glycine oxime acetal is not more than 
0.5 per cent, the area of any peak corresponding to 3-methyl 
and thiazolylacetyl glycine oxime acetal is not more than 
0.5 per cent, the area of any peak corresponding to cefdinir 
impurity A (cefdinir open ring lactone c) is not more than 
0.7 per cent, the area of any peak corresponding to cefdinir 
lactone is not more than 0.5 per cent, the area of any peak 
corresponding to cefdinir isoxazole analog is not more than 
0.5 per cent, the area of any peak corresponding to E-cefdinir 
is not more than 0.7 per cent, the area of any peak 
corresponding to cefdinir decarboxy open ring lactone b is 
not more than 0.5 per cent, the area of any secondary peak is 
not more (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not 3.0 per cent, calculated by area 
normalisation. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for the 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 2.0 per cent for anhydrous form. 
Not less than 4.0 per cent and not more than 8.5 per cent for 
hydrated form. by using a mixture of 67 volumes offorniamide 

and 33 volumes of methanol. 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A. Dilute tetramethylammonium hydroxide solution 

 ,.... 

with water to obtain 0.1 per cent w/v solution, adjusted to pH 
5.5 with orthophosphoric acid, 

Solution B. A 3.72 per cent w/v solution of disodium edetate. 

Solvent mixture. A mixture of 67 volumes of solution prepared 
by dissolving 14.2 g of anhydrous dibasic sodium phosphate 
in-1000.  nil of-vioter and 33 volumes of solution preixtrcd by 

" .:•dj.ssolying 13-:6 g of monohasic potassium phosphate i
n  1000 

qii-df water and adjust to pH 7.0.  

0)2018 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 

solvent mixture. 

Reference solution (a). A solution containing 0.02 per cent 

w/v of cefdinir RS and 0.05 per cent w/v of cefdinir impurity 

A RS in the solvent mixture. 

Reference solution (b). A 0.02 per cent w/v solution of the 

cefdinir sR taS inin lethssess teo elv n t lum mix ntu: 5e. 

cm x 4.6 mm, packed with 
Chromoacttoagdreacpyhisicilasystem 

 to porous silica (5 gm), 

volumes of methanol, 900 volumes of a solution A and 
- mcoolublilleripthemaspe: e  

0.4 volumes of solution B, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 pl. 

Inject reference solutions (a) and (b). Cefdinir impurity A RS 
should produce four peaks. 

The test is not valid unless the resolution between the peaks 
due to second peak of cefdinir impurity A and cefdinir is not 
less than 1.2 obtained with reference solution (a),the tailing 
factor is not more than 1.5 for cefdinir peak obtained with 
reference solution (a) and the relative standard deviation for 
replicate injections for cefdinir is not more than 1.0 per cent 
obtained with reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of Ci4F113N505S2 

Storage. Store protected from light and moisture 
taut- 

Cefdinir Oral Suspension 
Cefdinir Oral Suspension is a dry mixture consisting of 
Cefdinir with buffering agents and other excipients. It contains 
a suitable flavouring agent. It is filled in a sealed container. 

The suspension is constituted by dispersing the contents of 
sealed container in the specified volume of water just before 
use. 

Cefdinir Oral Suspension contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
Cefdinir, C14F113N505S2. 
When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use. it contains not less than 
80 .0 per cent of the stated amount of Cefdinir C1411131\150552. 

Storage. Store protected from light and moisture: 

Usual strength. Cefdinir 125 mg per 5 ml. 

CEFDINIR ORAL SUSPENSION 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

pH (2.4.24). 3.2 to 4.8. 

Other tests. Comply with the tests stated under Oral Liquids. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Buffer solution (a). 2 volumes of a solution prepared by 
dissolving 14.2 g of anhydrous dibasic sodium phosphate in 
1000 ml water and 1 volume of a solution prepared by 
dissolving 13.6 g of monobasic potassium phosphate in 1000 
ml water, to obtain a solution with a pH of 7.0. 

Buffer solution (h). A 0.1per cent w/v solution of 
tetramethylammonium hydroxide in water, adjusted to pH 
5.5 with orthophosphoric acid. 

Buffer solution (c). A solution prepared by dissolving 37.2 g 
of di sodium edetate in 1000 ml of water. 

Test solution. Dissolve a quantity containing 150 mg 
of cefdinir to a 100 ml volumetric flask in 30 ml of buffer solution 
(a), and dilute with buffer solution (b) to volume. 

Reference solution (a). A 0.004 per cent w/v solution of 
Cefdinir related compound A RS in buffer solution (b). 

Reference solution (h). A 0.004 per cent w/v solution 
of Cefdinir related compound B RS in buffer solution (a). 

Reference solution (c). Weigh and transfer 37.5 mg of 
Cefdinir RS to a 25 ml volumetric flask, and add about 10 ml 
of buffer solution (a). Add 5.0 ml each of reference solution 
(a) and reference solution (b), and dilute with buffer solution 
(b) to volume. 

Reference solution (d). A 0.075 per cent w/v solution of 
Cefdinir RS in buffer solution (a). 

Reference .solution (e). A 0.0015 per cent w/v solution 
of Cefdinir RS from the reference solution (d) in buffer 
solution (b). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecyl silane bonded to porous silica (5 gm), 
- sample temperature 4°, 
- column temperature 40°, 
- mobile phase: A. a solution prepared by mixing 1000 ml 

of buffer solution (b) and 0.4 ml of buffer solution (c). 
B. a mixture of 150 volumes of 

aceionhrile,100 volumes of methanol, 250 volumes of 
_buffer solution (b), and 0.2 volume of buffer solution 

(c)-, 
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- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume:10 

Time 
(in min.) 

0 

2 

22 

32 

37 

38 

58 

Mobile phase A 
(per cent v/v) 

95 

95 

75 

50 

50 

95 

95 

Mobile phase B 
(per cent v/v) 

5 

5 

25 

50 

50 

5 

5 

Name 
	

Relative 	Correction 
retention time 	factor 

Thiazolylacetyl glycine oxime' 	0.10 

Thiazolylacetyl glycine oxime 
acetal 2 	 0.13 

Cefdinir sulfoxide 3 	 0.36 	- 

Cefdinir thiazine analog' 	0.46 	1.47 

3-Methyl cefdinir 	 0.75 	- 

Cefdinir impurity 1 6 	 0.77 	- 

Cefdinir related compound A 7.8  0.85 
(cefdinir open ring lactone a) 

Cefdinir related compound A '' 8  0.94 
(cefdinir open ring lactone b) 

Cefdinir related compound A 7 ' 8  1.11 
(cefdinir open ring lactone c) 

Cefdinir related compound A 7,8  1.14 
(cefdinir open ring lactone d) 

7S -Cefdinir9 	 1.18 	- 

Cefdinir lactone'° 	 1.23 	- 

Cefdinir related compound B" 	1.28 	- 

Cefdinir isoxazole analog 12 	1.37 	1.39 

Cefdinir impurity 26 	 1.44 	- 

Cefdinir glyoxalic analog' 3 	1.49 

E-Cefdinir' 4 	 1.51 

Cefdinir decarboxy open ring 
lactone a 15.16 	 1.62 

Cefdinir decarboxy open ring 
lactone b 15 . 16  

Cefdinir impurity 3 6 	 1.82 

___ 

'-_cf- - = 	 the  p  r i  n  c  i p a I peak in the chromatogram obtained with refefrral edeealinontnec oci d  

3(6R ,7R )-7-[(Z)-2-(2-Aminothiazo1-4-y1)-2-(hdrox y i rrino) acetamido1-5,8-dioxo-3-vinyl-5-thia-l-azabicyclo[4.2.0]00_2_, ne.2. 
 carboxylic acid. 

4 (R ,Z)-2- {(R)-[(Z)-2-(2-Aminothiazol-4-y1)-2-(hydrox y i nainoes)  
acetamidol(carboxy)methy11-5-ethylidene-5,6-dihydro-2H l.3 

. 

thiazine-4-carboxylic acid. 

5 (6 R ,7 R)-7 -[( Z)-2-(2-Aminothiazol-4-y1)-2-(hydrox y i n 
 acetamido]-3-methyl-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-e 

 carboxylic acid. 

6Cefdinir impurity I, cefdinir impurity 2, and cefdinir impurity 
unidentified impurities. 

'cefdinir related compound A is a mixture of four iso mers  
labeled cefdinir open ring lactones a, b, c, and d. The sum of the 1 

so
- 

values 

 

is reported; the limit for the sum of the four isomers is 3.3 per cent. 

82(R)-2-[(Z)-2-(2-Aminothiazo1-4-y1)-2-(hydroxyimino)acetamic 0]-2- 
R2RS,5RS)-5-methyl-7-oxo-2,4,5,7-tetrahydro-1H-fur o [3 , 4 - 

 d][1,3]thiazin-2-ylJacetic acid. 

9(6R,7S)-7-[(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyimi no ) 
acetam ido]-8-oxo-3-viny1-5-thia- I -azabicyclo[4.2.0]oct-2-en e -2- 
carboxylic acid. 

'°(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyimino)-N-43RS,5aR,(R)-3- 
methyl-1,7-dioxo-1,3,4,5a,6,7-hexahydroazeto[2,1-b]furc [3,4- 
d][1,3]thiazin-6-ypacetamide. 

"(6R,7R)-712-(2-Amino-4-thiazolyl)acetamido]-8-oxo-3-viny1-5- 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid. 

13 (6R,7R)-7-(4-Hydroxyisoxazole-3-carboxamido)-8-oxo-3-vinyl-5- 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid. 

13(6R,7R)-742-(2-Aminothiazol-4-y1)-2-oxoacetamido]-8-o xo-3- 
vinyl-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid. 

14 (6R,7R)-7-[(E)-2-(2-Aminothiazol-4-y1)-2-(hydroxyir lino) 
acetamido]-8-oxo-3-vinyl-5-thia- I -azabicyclo[4.2.0]oct-2-i. ne-2- 
carboxylic acid. 

"Cefdinir decarboxy open ring lactone is a mixture of two is omers 
labeled cefdinirdecarboxy open ring lactone a and b. The sum of the 
values is reported; the limit for the sum of the two isomers is 1 .1 per 
cent. 

16(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyimino) -N - {R2RS 5RS 1-5- 
methyl-7-oxo-2,4,5,7-tetrahydro- IH -furo[3,4-d][1,3]thiazin-2- 
ylimethyl}acetamide. 

Inject reference solutions (c) and (e), The test is not valid 

unless the resolution between cefdinir and cefdinir related 

compound A is not less than 1.5, the tailing factor for the peak 

due to cefdinir related compound B in the chromatogram 
obtained with the reference solution (c) is not more tha n 1.5 

and relative standard deviation for replicate injections is not 

more than 2.0 per cent with reference solution (e). 

Jr 2018 

sowtion (e) (0.2 per cent), the area of any peak corresponding 
to cefdinir thiazine analog is not more than 0.3 times the area 

eak in the chromatogram obtained with of the principal p  
reference solution (e) (0.3 per cent), the area of any peak 
corresponding to cefdinir isoxazole analog is not more than 
0.5 times the area of the principal peak in the chromatogram 

with reference solution (e) (0.5 per cent), the area of 

more 

a no obtained a t

imes 

nec 

e  area of the principal peak in the chromatogram 

a! i  
corresponding to 3-methyl cefdinir is not more than 

re 

 

obtained 

 1.1 times the area of the principal peak in the 

h e1:1 

than 

with reference solution (e) (0.7 per cent), the area of 
any peak corresponding to cefdinir lactone is not more than 
0.8 times the area of the principal peak in the chromatogram 

bc  

,o1 with reference solution (e) (0.8 per cent), the area of 
any peak corresponding to cefdinir decarboxy open ring 

ae 

a and cefdinir decarboxy open ring lactone b is not 

m  

0  

 

ob 

chromatogram 
 area of any peak corresponding to E-cefdinir is not 
itogram obtained with referencegolution (e) (1.1 per 

cent), 

 

obtained 

more than 1.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (1.4 per 
cent), the area of any peak corresponding to Cefdinir related 
compound A (cefdinir open ring lactone a), cefdinir related 
compound A (cefdinir open ring lactone b), cefdinir related 
compound A (cefdinir open ring lactone c), and cefdinir related 
compound A (cefdinir open ring lactone d is not more than 3.3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (3.3 per cent). The area of 
any individual unidentified impurities is not more than 0.2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.2 per cent) and sum of 
the area of all the impurities is not more is not more than 6.2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (6.2 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. Dissolve 10.7 g of anhydrous dibasic sodium 
phosphate and 3.4 g of monobasic potassium phosphate in 

boertfhoorepifironsapihdoilruccioanc. id or dilute sodium hydroxide solution 

T1 e0OO s 

 t solution. Weigh a quantity of the suspension containing 
hwly;ro 

of  0

1 mgof cefdinir and transfer to a 200 ml volumetric flask, 
dilute bouftffheerfislotrluatteioanndtomthixe. 

Referen ce

lu  te m volume, filter, rejecting 

cinhbroumffea  solution (a). A solution containing 0.005 per cent 
'T.  cefdinir

. 

 RS and 0.0175 per cent w/v of m-
'benzoic acid in buffer solution. 

Lctoegsro/

apuhtiiocnsy(bs)te. 

system 	

per cent solution of cefdinir RS 

2. :,,_e: 1::`,.'"" 
- a stainless steel column 15 cm x 3.9 inin, tillcked-  with 

oc .;tadecyl silane bonded to porous si I ica (4 tan), 

CEFEPIME HYDROCHLORIDE 

- mobile phase: a mixture of 1 1 1 volumes of methanol, 28 
volumes of tetrahydrofuran and 1000 volumes of a 
solution prepared by dissolving 7.0 g citric acid 
monohydrate in 1000 ml of water, adjusted to pH 2.0 
with orthophosphoric acid, 

- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume:15 111. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to cefdinir and 
m-hydroxybenzoic acid is not less than 3.0, the tailing factor 
for the peak due to cefdinir is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 
per cent for the peak due to cefdinir. 

Inject reference solution (b) and the test solution. 

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of CI4H 1 3N505S2, weight in volume. 

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of cefdinir; (2) the 
temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use. 

Cefepime Hydrochloride 

COO 

	

H2N 	
N 

N  H H H 
'OCH3 

0 1 	N 
N , 	i s  H3C 

0 	
/-II- 

CI9H25C1N605S2,HCI,H20 

sulfoxide, cefdinir impurity 1 ,7S-cefdinir, cefdinir ri 

Cefepime Hydrochloride is 1 -[[(6R, 7 R)-7 -[[(22)- 
(2-aminothiazol-4-y1) (methoxyimino)acetyliamino]- 
2-carboxy-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-en-
3-yl]methy1]- 1 -methylpyrrol idin ium chloride 
monohydrochloride monohydrate. 

Cefepime Hydrochloride contains not less than 825 pig and 
not more than 91 I lag of cefepime, C 1 91-1 24N605 S2, per mg, 
calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. In moderate to mild pneumonia, intravenously, 1 to 2 g 
every 12 hours for 10 days; in moderate to mild uncomplicated 
urin4y tract itifection, intravenously, 0.5 to 1 g every 12 hours -   
for 7 to 10 days. 

Description. A white to off-white, crystalline powder. 

CEFDINIR ORAL SUSPENSION 

1.54 

1.54 

1.54 

1.54 

ino ) 

ne-2. 

3 are  

--- Inject reference solution (e) and the test solution. In the 

- chromatogram obtained with the test solution, the area of any 
peak corresponding to thiazolylacetyl glycine oxime, is not 

more than 0.5 times (0.5 per cent) and thiazolylacetyl glycine 

oxime acetal is not more than 0.6 times (0.6 per cent) the area  

the principal peak in the chromatogram obtained with ref( 

'N-[(Z)-2-(2-Aminothiazol-4-y1)-2-(hydroxyiminei*elAglyci -ne. _ `c2 	and B,-defdinir impurity 2, cefdinir glyoxalic at 

2(Z)-2-(2-Aminothiazo1-4-y1)-N-(2,2-dihtdrox) 	 and Cefdinir impurity 3 is not more than 0.2 times the a 

(hydroxyimino)acetamide. 
ge.:  

1.64 	 solution (e), the area of any peak corresponding to ce 

a of 

, HCI, H 2 O 

Ma wt. 571.5 



reference solution (b) (1.0 per cent). Ignore any peak 
area less than 0.25 times the area of the principal peak 

chromatogram obtained with reference solution (b) 

.1 cent). 

metals (2.3.13). 1.0 g complies with limit test for heavy 
viethod B (20 ppm). 

ted ash (2.3.18). Not more than 0.1 per cent. 

(2.3.43). 3.0 per cent to 4.5 per cent, determined on 

Determine by liquid chromatography (2.4.14). 

dution. Dissolve 70 mg of the substance under 
ation in 50.0 ml of the mobile phase. 

with th 
with an  

in  the 
(0.05 P 
Heavy 

metals. 

SulPha 

Water 
0.4 g. 
assay. 

Test sc 
examin 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefepime 
hydrochloride RS or with the reference spectrum of cefepime 
hydrochloride. 

Tests 

Appearance of solution. A 10 per cent w/v solution is clear 
(2.4.1) and is not more intensely coloured than reference 
solution YS3 (2.4.1). 

N-methylpyrrolidine. Not more than 0.3 per cent. 

Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 0.1g of the substance under examination 
in 10.0 ml of 0.01 Mnitric acid. 

Reference solution (a). Dilute 0.15 g of N-methylpyrrolidine 
to 100.0 ml with water and mix. Dilute 2.0 ml of this solution to 
100.0 ml with 0.01 Mnitric acid. 

Reference solution (N. Dilute 0.15 g of pyrrolidine to 
100.0 ml with water and mix. Dilute 2.0 ml of this solution to 
100.0 ml with 0.01 Mnitric acid. Mix 5.0 ml of this solution 
with 5.0 ml of reference solution (a). 

Chromatographic system 
- a stainless steel column 5 cm  x  4.6 mm, packed with a 

strong cation exchange resin (5 gm), 
- mobile phase: a mixture of 100 volumes of 0.01 Mnitric 

acid and 1 volume of acetonitrile, 
flow rate: 1 ml per minute, 

- conductivity detector, 
- injection volume: 100 pl. 

Inject reference solutions (a) and (b). In the chromatogram 
obtained with reference solution (a) the tailing factor for the 
peak due to N-methylpyrrolidine is not more than 2.5 and the 
relative standard deviation for replicate injections of reference 
solution (a) is not more than 5.0 per cent. In the chromatogram 
obtained with reference solution (b) the peak to valley ratio 
between the peaks due to pyrrolidine and N-methylpyrrolidine 
is not less than 3. 

Inject the test solution. Continue the chromatography for 1.1 
times the retention time of cefepime (about 50 minutes), eluting 
as a broadened peak. 

Calculate the content of N-methylpyrrolidine. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 70 mg of the substance under 
examination in mobile phase A, stir with the aid -6f ultrasound 
for about 5 minutes and add sufficient mobile ph4eto pi -Mace 
50.0m1 

Reference solution (a). A 0.14 per cent w/v solution ofcej 
hydrochloride RS in mobile phase A. 

Reference solution (b). Dilute 1.0 ml of reference soluti 
to 10.0 ml with mobile phase A. Dilute 2.0 ml of this solut  
100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm  x  4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm),
-  mobile phase: A. a mixture of 10 volumes of aceto 

nitrik  

and 90 volumes of a 0.068 per cent w/v soluti on of 
potassium dihydrogen phosphate, adjusted to pH 5 . (i 

 with dilute phosphoric acid, 
B. a mixture of equal volum 

acetonitrile and a 0.068 per cent w/v soluti 
potassium dihydrogen phosphate, adjusted to p 
with dilute orthophosphoric acid, 

- a gradient programme using the conditions given below. 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Time 
(in min.) 

0 
10 

30 

35 

36 

45 

mobile phase A 
( per cent v/v) 

100 

100 

50 

50 

100 

100 

mobile phase B 
( per cent viv) 

0 

0 

50 

50 

0 

0 

The relative retention times with reference to cefepime are 2.5 
for [(6R,7R)-7-[[(2E)-(2-aminothiazol-4-y1)(methoxyimino) 
acetylJamino]-3-[(1-methylpyrrolidinio) methy1]-8-oxo-5 -thia-
1 -azabicyclo[4.2.0] oct-2-ene-2-carboxylate] (cefepime impurity 
A) and about 4.1 for [(6R,7R)-7-[[(2Z)-(2-aminoth azol-
4-y1)(methoxyimino)acetyljamino]thiazol-4-y1Rmethoxyimino) 
acetylJamino]-3-[(1-methylpyrrolidinio) methy1-8-oxo-5 -thia-

1 -azabicyclo[4.2.0] oct-2-ene-2-carboxylate] (cefepime 
impurity B). 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 1.5. 

Inject reference solution (b) and the test solution. I n the 

chromatogram obtained with the test solution, the area of any 

secondary peak due to cefepime impurity A is not more than 

1.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (0.3 per cent), the area 
of any secondary peak due to cefepime impurity B is not more 
than the area of the principal peak in the chromatogra m 

 obtain-id with reference solution (b) (0.2 per cent) and the sum 

Of the -areas ofall the secondary peaks is not more than p times 
the area of the principal peak in the chromatogram ob tained  

Reference solution. A 0.14 per cent w/v solution of eefepime 

hydrochloride RS in the mobile phase. ov  

romI
stt°agrinalet stcseyesltecniolumn 30 cm  x  3.9 mm, packed with 

Chi m

obile 
octadecylsilane bonded to porous silica (5 gm), 
tobile phase: a mixture of 94 volumes of a solution 

p  

repared by dissolving 5.76 g of sodium 1-pentane-
sulfonate in 2000 ml of water, adjusting the pH to 3.4 
with glacial acetic acid and then pH 4.0 with potassium 
hydroxide, and 6 volumes of acetonitrile, 
flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0. The column efficiency is not 
less than 1500 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI9H24N605S2. 
Cefepime Hydrochloride intendedfbr use in the manufacture 
of Parenteral preparations without a further appropriate 
proceduren i 

 t per 

for the removal of bacterial endotoxins complies 
with the following additional requirement. 
SBacterial  t e ri  

tera 

 endotoxins (2.2.3). Not more than 0.04 Endotox in 

uCefepime td

Sterility (2.2.11). 

Hydrochloride intended for use in the manufacture 

°thfPcirE  

nwatlioren 
requirement. 

s

re complies with the following 

a  

y (2.2.11). Complies with the test for sterility. 
Storage. )rganStoisrme sp.  

h

rotected from light and moisture. If it is 
d for use in the manufacture of parenteral preparations, 
stainer should be sterile and sealed so as to exclude 

mg. The label states whether or not the -,contents are 

micro-c  

d for use in the manufacture of parenteral preparations. 

Cefepime Injection 
Cefepime Hydrochloride Injection 

Cefepime Injection is sterile mixture of Cefepime Hydrochloride 
and Arginine. It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period not 
exceeding 7 days, recommended by the manufacturer provided 
the solution is stored in a refrigerator (2° to 8°). 

Cefepime Injection contains Cefepime Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
115.0 per cent of the stated amount of cefepime, CI9H241•1605S2. 

Usual strengths. 250 mg; 500 mg; 1 g. 

Description. A white to pale yellow powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for injection) and with the following requirements. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of n-propyl alcohol, 
50 volumes of water and 40 volumes of strong ammonia 
solution. 

Test solution. Weigh accurately a quantity equivalent to about 
0.4 g of cefepime and dissolve in sufficient water to produce 
10m1. 

Reference solution. Weigh accurately about 0.2 g of 
L-arginine RS and dissolve in 10 ml of water. 

Apply to the plate 5µl of each solution. After development, 
dry the plate at 100° until the ammonia disappears completely. 
Spray the plate with a 0.2 per cent w/v solution of ninhydrin 
in a mixture of 95 volumes of butyl alcohol and 5 volumes of 
2 M acetic acid. Heat the plate at 105° for 15 minutes. Cool 
and examine in daylight. The dark red spot due to arginine in 
the chromatogram obtained with the test solution corresponds 
to the spot in the chromatogram obtained with the reference 
solution. 

intende 

intende 
Label 

B. Vihe- Asgay the principal peak in the chromatogram 
Obtained with:the test solution corresponds to the peak in the 
chrOmatogram obtained with the reference solution. 

CEFEPIME HYDROCHLORIDE 
IP 2018 	Ip CEFEPIME INJECTION 

  

ePime 

on (a) 
'onto  

CS of 
On of 
H 5.0 



IP 2018 CEFEPIME INJECTION CEFIXIME 
IP 201 8  

With 

itrile  
n of 

5.0 

S of 

n of 

I 5.0 

to 100.0 ml withphosphate buffer pH 7.0. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a solution containing 
about 100 mg of cefepime per ml. 

N-methylpyrrolidine. Not more than 1.0 per cent. 

Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of injection containing 
1.0 g of cefepime in 0.01 Mnitric acid and dilute to 100.0 ml 
with 0.01 Mnitric acid. 

Reference solution (a). Dilute 0.5 g of N-methylpyrrolidine 
to 100.0 ml with water and mix. Dilute 2.0 ml of this solution to 
100.0 ml with 0.01 Mnitric acid. 

Reference solution (b). Dilute 0.15 g of pyrrolidine to 
100.0 ml with water and mix. Dilute 2.0 ml of this solution to 
100.0 ml with 0.01 Mnitric acid. Mix 5.0 ml of this solution 
with 5.0 ml of reference solution (a). 

Chromatographic system 
a stainless steel column 5 cm x 4.6 mm, packed with a 
strong cation exchange resin (5 pm), 
mobile phase: a mixture of 100 volumes of 0.01 Mnitric 
acid and 1 volume of acetonitrile, 
flow rate: 1 ml per minute, 
conductivity detector, 
injection volume: 100 pl. 

Inject reference solution (a) and (b). In the chromatogram 
obtained with reference solution (a) the tailing factor for the 
peak due to N-methylpyrrolidine is not more than 2.5 and the 
relative standard deviation for replicate injections of reference 
solution (a) is not more than 5.0 per cent. In the chromatogram 
obtained with reference solution (b) the peak to valley ratio 
between the peaks due to pyrrolidine and 
N-methylpyrrolidine is not less than 3. 

Inject the test solution. Continue the chromatography for 1.1 
times the retention time of cefepime (about 50 minutes), eluting 
as a broadened peak. 

Calculate the content of N-methylpyrrolidine. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of injection containing 
70 mg of cefepime in mobile phase A and dilute to 50.0 ml with 
mobile phase A. 

Reference solution (a). A 0.14 per cent w/v solution of cefepime 
hydrochloride RS in mobile phase A. 

Reference solution (b). Dilute 1.0 ml of reference solutiffil(a) 
to 10.0 ml with mobile phase A. Dilute 2.0 ml of thissoluti to_ 
100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 10 volumes of aceton 

and 90 volumes of 0.068 per cent w/v solutic 
potassium dihydrogen phosphate, adjusted to pi 
with dilute orthophosphoric acid, 

B. a mixture of equal volume 
acetonitrile and a 0.068 per cent w/v solutic 
potassium dihydrogen phosphate, adjusted to pi 
with dilute orthophosphoric acid, 

- a gradient programme using the conditions given bl elow, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

Time 
(in min.) 

mobile phase A 
( per cent v/v) 

mobile phase I 3 
( per cent v/v 

0 100 0 

10 100 0 

30 50 50 
35 50 50 
36 100 0 

45 100 0 

The relative retention times with reference to cefepime are 2.5 
for (6R,7R)-7-[[(2E)-(2-aminothiazol-4-y1)(methoxyimino) 
acetyl ]am ino]-3-[(1-methylpyrrolidinio)methy1]-8-oxo-f -thia 
-1-azabicyclo[4.2.0] oct-2-ene-2-carboxylate (cefepime imp urity 
A) and about 4.1 for (6R,7R)-7-[[(2Z)-(2-aminothi zol-
4-y1)(methoxyimino) acetyl]amino]-4-y1)(methoxyimino 
acetyl]amino]-4-yl] (methoxyimino)acetyl]amino]-3-[(1- 
methylpyrrolidinio) methy1]-8-oxo-5-thia-l-a2 abi-
cyclo[4.2.0]oct-2-ene-2-carboxylate(cefepime impurity F 

Inject the reference solution (a). The test is not valid u nless 
the column efficiency is not less than 4000 theoretical r lates 
and the tailing factor is not more than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to cefepime impurity A is not more than 2.5 time s the 
area of the peak in the chromatogram obtained with refer ence 

solution (b) (0.5 per cent), the area of any peak due to cefepime 
impurity B is not more than 2.5 times the area of the peak in the 
chromatogram obtained with reference solution (b) (0.5 per 

cent) and the sum of the areas of all the secondary peaks is 

not more than 7.5 times the area of the principal peak in the 

chromatogram obtained with the reference solution (b) 
(1.5 per cent). Ignore any peak with an area less than 0.25 

times the area of the principal peak in the chromatogram 
obtained ith reference solution (b) (0.05 per cent). , 

Bacterial Endotoxins (2.2.3). Not more than 0.06 Endo toxin 

Unit per mg of cefepime. 

Water (2.3.43). Not more than 4.0 per cent, determined on 0.5 g 

Ass
ay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the contents of 10 

containers. Dissolve, with shaking, a quantity of the mixed 
contents of the 10 containers containing about 70 mg of 

i n Iri in ce s  0510u  tmi 01 no.  of the.  ni l: bp  ielre cpehnat  swe . 

/v solution of cefepime 

Rhyelderroecthloride RS in the mobile phase. 

Chromatographic system _  

- lobile phase: a mixture of 94 volumes of a solution 

a stainless steel column 30 cm  x  3.9 mm packed with 

octadecylsilane  bonded to porous silica (5 lam), 

prepared by dissolving 5.76 g of sodium 1 -pentane-
sulphonate in 2000 ml of water, adjusting the pH to 3.4 
with glacial acetic acid and then pH 4.0 with potassium 
hydroxide, and 6 volumes of acetrnitrile, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0. The column efficiency is not 
less than 1500 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 19H24N6O5S2  in the injection. 

Storage. Store protected in sterile containers so as to exclude 
micro-organisms, at a temperature not exceeding 30°. Protect 
from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of cefepime. 

Cefixime 

COOH 

H, 	

• 	

ks, 
H H H 

'CCD(DH 

C , 611,51■1507S2, 3H20 	 Mol. Wt. 507.5 
Cefixit 
Rearbo) 
1 -azabi 

Cefixin 
than 1( 
anhydri 

Category. Antibacterial. 

Dose. 200 to 400 mg daily. 

Description. A white to light yellow, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefixime RS. If 
the spectra obtained show differences, dissolve the substance 
under examination and the reference substance separately in 
methanol, evaporate to dryness and record new spectra using 
the residues. 

Tests 

pH (2.4.24). 2.6 to 4.1, determined in a 5.0 per cent w/v 
suspension in carbon dioxide -free water. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay. 

Inject reference solution (b) and the test solution and continue 
the chromatography for 3 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of any peak, other than the principal peak, is 
not greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks, other than the 
principal peak, is not greater than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (3 per cent). Ignore any peak with an area less 
than 0.1 times that of the principal peak in the chromatogram 
obtained with reference solution (b). 

Water (2.3.43). 9.0 per cent to 12.0 per cent, determined on 
0.20 g. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water. 

Test solution. Disperse about 20 mg of the substance under 
examination in 100.0 ml of phosphate buffer pH 7.0. 

agt 

cefeP 

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic sodium 
CH2 
	 phosphate in water and dilute to 500 ml with water. Adjust the 

, 3H20 	pH of the solution to 7.0 with monobasic potassium phosphate 
solution. 

me is (6R,7R)-7-[[(2Z)-2-(2-aminothiazo1-4-y1)- 
Cymethoxy)imino]acetyl]amino]-3-etheny1-8-oxo-5-thia-
cyclo[4.2.0]oct-2-ene-2-carboxylic acid trihydrate. Reference solution (a). A0.02 per cent w/v solution ofcefixime 

RS in phosphate buffer pH 7.0. 
le contains not less than 95.0 per cent--dild not More 	• , 	- " - 
)1 .° per  cent of C I6H 15N 50.,S 2 , 	fated ofi the Rqference 	(b). Dilute 1.0 ml of reference solution (a) 
3US basis. 



CEFIXIME ORAL SUSPENSION 
IP CEFIXIME TABLETS 

Reference solution (c). Dissolve 10 mg of cefixime RS in 10 ml 
of water. Heat on a water-bath for 45 minutes. Cool and inject 
immediately. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a tetrabutylammoniumhydroxide 
solution prepared by diluting 25 ml of 0.4 M 
tetrabutylammoniumhydroxide solution to 1000 ml with 
water and adjusting the pH to 6.5 with 1.5 M 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solution (c). The relative retention times are 
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the 
resolution between cefixime and cefixime E-isomer is not less 
than 2.0. 

Inject reference solution (a). The column efficiency is not less 
than 4000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 15N50-52  

Storage. Store protected from light. 

Cefixime Oral Suspension 
Cefixime Oral Suspension is a mixture consisting of Cefixime 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Cefixime Oral Suspension contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefixime CI6H15N507S2. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cefixime C 16 1-1 15N 507Si. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Usual strengths. 100 mg per 5 ml; 200 mg per 5 ml; 400 nigper 
5 ml. 	

JJ 

Identification 

In the Assay, the principal peak in the chromatogram obt'ained 
with the test solution corresponds to the peak  in  
chromatogram obtained with reference solution (a). 

Water (2.3.43). Not more than 2.0 per cent. 

The constituted suspension complies with the tests s 
under Oral Liquids and with the following tests. 

Tests 

pH (2.4.24). 2.5 to 4.5. 

Assay. Determine by liquid chromatography (2.4.14). 

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic so
phosphate in water and dilute to 500 ml with water.  Adjuill 
pH of the solution to 7.0 with monobasic potassium phos) 
solution. 

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water. 

Test solution. Dilute an accurately weighed quantity of the 
oral suspension with phosphate buffer pH 7.0 to obtain a 
solution having a concentration of 0.2 mg of cefixime per ml. 

Reference solution (a). A 0.02 per cent w/v solution of cefixime 
RS in phosphate buffer pH 7.0. 

Reference solution (b). Dissolve 10 mg of cefixime RS in 10 ml 
of water. Heat this solution at 95° for 45 minutes. Cool and 
inject immediately. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 30 volumes of 

tetrabutylammonium hydroxide .solution prepared by 
diluting 25 ml of 0.4 Mtetrabutylammonium hydroxide 
solution to 1000 ml with water and adjusting the pH to 
6.5 with 1.5 M orthophosphoric acid, and 10 volumes 
of acetonitrile, 

- flow rate adjusted so that the retention time of cefixime 
is about 10 minutes, 

- spectrophotometer set at 254 nm, 	 wai 
- injection volume: 10 

Inject reference solution (b).The relative retention times are 

about 0.9 for cefixime E-isomer and 1.0 for cefixime and the 

resolution between cefixime and cefixime E-isomer is not less 
than 2.0. 

Inject reference solution (a). The column efficiency is not less 
than 4000 theoretical plates, the tailing factor is not less than 

0.9 and notinote than 2.0 and the relative standard deviation 

for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Dete
rmine the weight per ml (2.4.29) of the oral suspension 

and calculate the content of C I6H 15N507S2 weight in volume. 

Repeat the procedure using a portion of the constituted 

suspension that has been stored at a temperature not exceeding 
300,  for the period stated on the label. Calculate the content of 
C11111\i5°7S2weight in volume. 

Stooge 
Store protected from moisture, at a temperature not . 

Labelling
xcteeerg d  Ins  o.3  f  0h°te  equivalent amount of cefixime; (2) the 

label states (1) the quantity of active ingredient 

temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 

for use 

Cefixime Dispersible Tablets 
Cefixime Dispersible Tablets contain not less than 90.0 per 

cent and not more than 110.0 per cent of the stated amount of 
cefixime, 

Ceni6HisN. equivalent hs The quivalent of 50 mg ,100 mg and 200 mg oUfsetuafixil strengths. 

 

me.  

Identi fication 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 10.0 per cent . 

Assay. Determine by liquid chromatography (2.4.14). 

Phosphate buffer pH 7.0. Dissolve 7.1 g anhydrous dibasic 
sodium phosphate in water and dilute to 500 ml with water. 
Adjust the pH of the solution to 7.0 with monobasic potassium 
phosphate solution. 

 

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 500 
ml with 

Test solution.  

Referen ce 

a quantity of the powder containing about 0.4 g of Cefixime, 
uwtiaotner. Weigh and powder 20 tablets. Weigh accurately . stsoluti

buffer

Water. Heat this solution at 95° for 45 minutes. Coat and 
Inject immediately. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 grn), 
- column temperature: 40°, 
- mobile phase: a mixture of 30 volumes of 

tetrabutylammonium hydroxide solution prepared by 
diluting 25 ml of 0.4 Mtetrabutylammonium hydroxide 
solution to 1000 ml with water, adjusted to pH 6.5 with 
dilute orthophosphoric acid, and 10 volumes of 
acetonitrile, 
flow rate adjusted so that the retention time of cefixime 
is about 10 minutes, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject reference solution (b).The relative retention times are 
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the 
resolution between cefixime and cefixime E-isomer is not less 
than 2.0. 

Inject reference solution (a). The column efficiency is not less 
than 2000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 15N507S2  in the tablets. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of cefixime; (2) that the tablets should be 
dispersed in water immediately before use. 

Cefixime Tablets 
Cefixime Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cefixime, 
CI6HN 0 S 15 5 - 7 - 2. 

Usual strengths. 50 mg; 100 mg; 200 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus 1■10. 2. 
Mediilm. 900-Inl of 0.05 M potassium phosphate buffer pH 
7.2,. prepared by dissolving 6.8 g of monobasic potassium 

tared 

1 .525 
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0 	H H H 

COONa 
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C H 3 
 

N N 
-N 
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phosphate in 1000 ml of water, adjusted to pH 7.2 with 
1 M sodium hydroxide, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 288 nm 
(2.4.7). Calculate the content of C 16H 15N507 S2  in the medium 
from the absorbance obtained from a solution of known 
concentration of cefixime RS in the same medium. 

NOTE - A small amount of methanol not exceeding 0.1 per 
cent of the total volume may be used to dissolve cefixime and 
the solution may be mixed with the aid of ultrasound to assure 
complete dissolution. 

D. Not less than 75 per cent of the stated amount of 
C161115N507S2• 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 10.0 per cent, determined on 0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic sodium 
phosphate in water and dilute to 500 ml with water. Adjust the 
pH of the solution to 7.0 with monobasic potassium phosphate 
solution. 

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 0.4 g of cefixime, 
disperse in 100.0 ml of phosphate buffer pH 7.0, mix with the 
aid of ultrasound and centrifuge. Dilute 5.0 ml of the clear 
supernatant to 100.0 ml with phosphate buffer pH 7.0. 

Reference solution (a). A 0.02 per cent w/v solution of cefixime 
RS in phosphate buffer pH 7.0. 

Reference solution (b). Dissolve 10 mg of cefixime RS in 10 ml 
of water. Heat this solution at 95° for 45 minutes. Cool and 
inject immediately. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (511m), 
- column temperature: 40°, 
- mobile phase: a mixture of 30 volumes of 

tetrabutylammonium hydroxide solution prepared by 
diluting 25 ml of 0.4 M tetrabutylammonium hydroxide 
solution to 1000 ml with water and adjusting the pH to 
6.5 with 1.5 M orthophosphoric acid, and 10 volumes 
of acetonitrile, 
flow rate adjusted so that the retention tim:•of cefixime 
is about 10 minutes, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solution (b).The relative retention times are 
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the resolution between cefixime and cefixime E-isomer is not le ss  
than 2.0. 

Inject reference solution (a). The column efficiency is n( 
than 2000 theoretical plates, the tailing factor is not les! 
0.9 and not more than 2.0 and the relative standard dev 
for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of CI6H 15N507S2  in the tablets. 

Storage. Store protected from moisture. 

Cefoperazone Sodium 

OH 

C25H26N9Na08S2 	 Mol Wt. 667.7 

Cefoperazone sodium is sodium salt of 7-o-(-)-a-(4-ethyl-
2,3-dioxo-l-piperazinecarboxamido)-a-(4-hydroxyphenyl) 
acetamido-3-[(l -methyl-1H-tetrazol-5-y1)thio]methyl 
-3-cephem-4-carboxylic acid. 

Cefoperazone Sodium contains not less than 95.0 per cent 
and not more than 102.0 per cent of C 25H26N9Na08S2, calculated 
on the anhydrous and solvent-free basis. 

Category. Antibacterial. 

Dose.] g or 2 g every 12 hours; in severe infections, 8 g per 
day; in gonococcal urethritis, intramuscularly, 500 mg. 

Description. A white or almost white crystalline powders 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. Gives the reactions of sodium salts (2.3.1). 

Tests 

pH (2.4,24). 4.5 to 6.5, determined in a 25.0 per cent w/v soli 

0)2018 

Related substances. Determine by liquid chromatography 

NO TE -Use freshly prepared solutions. 
(2.4. 14).  

examination in 50 ml of the m 
25 

 obile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 

cefopera:vein sodium R S R DS iiln ut  the 

5.0 ml 

ml  f 	

nee 

mobile prehfaesree  

 Reference 

to 

ilpo0in 

Test solution. Dissolve 	mg of the substance under 

Chromatographic system hr a 

 
na'

ttainless steel column 15 cm x 4.6 mm packed with 

 ml with the mobile phase. 

s 

	

phase. 	
solution (a) 

rdcapped octadecylsilane bonded to porous silica en 
(5  11m),  

- mobile phase: a mixture of 884 volumes of water, 

110 volumes of acetonitrile, 3.5 volumes of a 6 per cent 
 w/v solution of acetic aci" 2.5 volumes of 

triethylammonium acetate solution prepared by diluting 
14 ml of triethylamine and 5.7 ml ofglacial acetic acid 

to 100 ml with water, 

- flow rate:1.0 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 IA 

ference solution (a). The test is not valid unless the 
efficiency is not less than 5000 theoretical plates and 
'actor is not more than 1.6. 

he test solution and reference solution (b). Run the 
togram 2.5 times the retention time of the principal 

the chromatogram obtained with the test solution, 
of any secondary peak is not more than 1.5 times the 

the principal peak in the chromatogram obtained with 
solution (b) (1.5 per cent), the sum of areas of all the 

try peaks is not more than 4.5 times the area of the 
31 peak in the chromatogram obtained with reference 
(b) (4.5 per cent). Ignore any peak with an area less 

times the area of the principal peak in the chromatogram 
d with reference solution (b) (0.1 per cent). 

C. Not more than 2.0 per cent. 

ine by gas chromatography (2.4.13). 

thition. Dissolve 0.5 g of the substance under 
at t on in 10.0 ml of water. 

ice solution. Dissolve 0.35 g of acetone in 100.0 ml of 
Dilute 10.0 ml of the solution to 100.0 ml with water. 

Chrom atographic system 
a fused-silica capillary or wide-bore column 30 m long 
and 0.32 mm or 0.53 mm, coated with macrogo120 000 
(0.25 i.tm), 
temperature: 
column. 40°, 
inlet port. 140°, 

- a flame ionisation detector at 250°, 
- split ratio 1:5 with a linear velocity of about 35cm per 

second of the carrier gas. 
Head-space injection conditions: 

- equilibration time: 15 minutes, 
- transfer-line temperature: 110°, 

Calculate the content of acetone. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 
cefoperazone sodium RS in the mobile phase. 

Chromatographic system 
a stainless steel column 30 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 884 volumes of water, 110 
volumes of acetonitrile, 3.5 volumes of a 6 per cent 
w/v solution of acetic acid and 2.5 volumes of a solution 
prepared by dissolving 14 ml of triethylamine and 
5.7 ml ofglacial acetic acid in 100 ml of water, and mixed, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 101_11. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is at most 1.6 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 25H26N9Na08S2. 

Cefoperazone Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefoperazone sodium. 

Cefoperazone Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 
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CEFOPERAZONE SODIUM 

Storage. Store protected from moisture. 

▪ --i-Labelling. The label states whether it is intended for use in 
ale manufacture of parenteral preparations. 

of  



"MI 

CEFOPERAZONE INJECTION IP 2018 	 03 2018 CEFOTAXIME SODIUM 

  

Cefoperazone Injection 

Cefoperazone Sodium Injection 

Cefoperazone Injection is a sterile material consisting of 
Cefoperazone Sodium with or without excipients. It is filled in 
a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Usual strengths. The equivalent of 250 mg; 500 mg; 1 g and 
2 g of cefoperazone. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cefoperazone Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefoperazone, C25H27N908S2. 

Description. A white or almost white powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. It gives the reactions of sodium salts (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 6.5, determined in a 25.0 per cent w/v solution. 

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefoperazone. 

Water (2.3.43). Not more than 5.0 per cent, except that where it 
is in the freeze-dried form, the limit is not more than 2.0 per 
cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the contents of 10 
containers. Weigh accurately a quantity of the mixed contents 
of 10 containers containing about 25 mg of cefoperazone, 
dissolve in the mobile phase and dilute to 250.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution...of 
cefoperazone sodium RS in the mobile phasoi. -v 

---"-  

H3C0 N 

C i6H 16N 5Na07S2  

Cefotaxime Sodium is sodium (7R)-3-acetoxymethy1-7- 
( 2 -aminothiazol-y1)- 2 -(methoxyim 
acetamido]-3-cepham-4-carboxylate. 

Cefotaxime Sodium contains the equivalent of not le; S 

91.6 per cent and not more than 96.4 per cent of cefot 
C I6H 17N507S2, calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. By intramuscular or intravenous injection, the equivalent 
of 1 to 2 g of cefotaxime every 8 to 12 hours depending on 
severity of infection; by intravenous infusion, 1 to 2 g given 

:" oveF.20 to 60 -minutes. For children, the equivalent of 100 to 
150 ing of cefotaxime per kg of body weight daily in 2 to 4 

divided doses increasing to 200 mg per kg of body weight 

if necessary. (Each g of cefotaxime sodium is 

apprOX imately equivalent to 0.95 g of cefotaxime). 

DesCri ption. An off-white to pale yellow, crystalline powder. 

Ald.eInntitithieclAtsi:any, the principal peak in the chromatogram 

chromatogram 
with the test solution corresponds to the peak in the h  

itogram obtained with the reference solution. 

R. It gi yes the reactions of sodium salts (2.3.1). 

Tests 

p11(2.4.24). 4.5 to 6.5, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immecjiately before use. 

Solvent mixture. 14 volumes of mobile phase B and 86 volumes 

f 

mobile  p h phase D  e A i. 

Test  Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the same solvent. 

 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b). Add 1.0 ml of dilute hydrochloric 
acid to 4.0 ml of the test solution. Heat the solution at 40° for 
2 hours. Add 5.0 ml of buffer solution pH 6.6 and 1.0 ml of 
dilute sodium hydroxide solution. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- mobile phase: A. a 0.71 per cent w/v solution of 

disodium hydrogen phosphate, adjusted to pH 6.25 with 
orthophosphoric acid, 

B. methanol, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 10 pl.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 86 14 
7 86 14 
9 82 18 
16 82 18 
45 60 40 
50 60 __40 _ 
55 86 - 14 
60 86 14- 

The retention time of cefotaxime is about 13 minutes and the 
relative retention time with reference to cefotaxime for 
cefotaxime impurity A is about 0.6. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deacetylcefotaxime 
lactone (cefotaxime impurity A) and cefotaxime is not less 
than 3.5 and the tailing factor of the principal peak is not more 
than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(3.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.15 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. A 0.01 per cent w/v solution of the substance 
under examination in water. 

Reference solution. A 0.01 per cent w/v solution of cefotaxime 
sodium RS in water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm), 
- mobile phase: a solution prepared by dissolving 60 mg 

of potassium dihydrogen phosphate and 1.2 g of 
disodium hydrogen phosphate in 1000 ml of water and 
mixing with 120 ml of methanol, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 201,1.1. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C16Fli7N507S2. 

Cefimaxime Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins complies with 
the .following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg ee fotaxime. 

Ceptaxime ,S 1-adium intended far use in the manufacture of 
parenteral preparations without a further appropriate 

• 	 .• 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packeielli:vvtai

°

a 

- mobile phase: a mixture of 884 volumes of water, 
of acetonitrile, 3.5 volumes of a 6 pe 

prepared by dissolving 14 ml of triethylamin  
o 

r, 110 
r cent  

w/v solution of acetic acid and 2.5 volumes of a s 

5.7 ml of glacial acetic acid in 100 ml of watei 
and 

octadecylsilane bonded to porous silica (5 p 	

Id d  

mixed 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

theoretical plates is not less than 5000, the tailing facto 
Inject the reference solution. The test is not valid unlerssisthaet 

most 1.6 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 25 F1,7I•1908S2  in the injection. 

Storage. Store protected from light at a temperature not  
exceeding 30°. 

Labelling. The label states the quantity of Cefoperazone 
Sodium contained in the sealed container in terms of the 
equivalent amount of cefoperazone. 

Cefotaxime Sodium 

H2N COONa 0 
0\  

0  	0 CH3 

N 1  
H H H 

Mol. Wt .477.4 

[(Z)-2- 
in, 



CEFPRIROME SULPHATE CEFOTAXIME SODIUM INJECTION 

sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture in tamper-evident 
containers. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations. 

Cefotaxime Sodium Injection 

Cefotaxime Injection 

Cefotaxime Sodium Injection is a sterile material consisting of 
Cefotaxime Sodium with or without excipients. It is filled in 
sealed containers. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cefotaxime Sodium Injection contains a quantity of Cefotaxime 
Sodium equivalent to not less than 90.0 per cent and not more 
than 115.0 per cent of the stated amount of cefotaxime, 
C 1 614  1 7N5 07 S2 • 

Usual strengths. The equivalent of 250 mg, 1 g and 2 g of 
cefotaxime. 

Description. An off-white to pale yellow, crystalline powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. Gives the reactions of sodium salts (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 6.5, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of the injectidn contain' ine 
about 0.1 g of Cefotaxime in 100.0 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 100.() 
ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm) (Such as Hypersil ODS), 
mobile phase: dissolve 3.5 g of potassium dihydrogen 
orthophosphate and 11.6 g of disodium hydrogen 
orthophosphate in 1000 ml of water and add 375 ml of 
methanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 235 nm, 

- injection volume: 10 gl. 

Inject the reference solution and the test solution. Run the 
chromatogram 8 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (4.0 pe r 

 cent). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.15g. 

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefotaxime. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the contents of 
10 containers. Weigh accurately a quantity of the mixed 
contents of the 10 containers dissolve in water and dilute to 
obtain a solution containing 0.01 per cent w/v of cefotaxime. 

Reference solution. A 0.01 per cent w/v solution of cefotaxime 
sodium RS in water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
mobile phase: a solution prepared by dissolving 60 mg 
of potassium dihydrogen phosphate and 1:2 g of 
disodium hydrogen phosphate in 1000 ml of water and 

mixing with 120 ml of methanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

c4lculate the content of C I6H 1 7N507 S2 in the injection. 

S 	
Store protected from light at a temperature not 

exceeding 
 The label states the strength in terms of the 

equivalent 

e30°. 

 amount of cefotaxime. 

Storage a g  
ceeding 

labellin g. 

  

Cefpirome Sulphate 
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- 0 0 00- 

C221122N60552, 1-.12504 	 Mol. Wt. 612.66 

Cefpirome Sulphate is -[[(6R,7R)-7-[[(2Z)-(2-amino-
4-thiazoly1)(methoxyimino)acetyl]amino]-2-carboxy-8-oxo-
5-thia-l-azabicyclo[4.2.0]oct-2-en-3-yl]methy1]-6,7-dihydro-
5H-cyclopenta[b]Pyrindinium sulphate. 

Cefpirome Sulphate is a sterile mixture of sterile cefpirome 
sulphate and sodium carbonate. 

Cefpirome Sulphate contains not less than 95.0 per cent and 
not more than 105.0 per cent of cefpirome sulphate, calculated 
on the dried and sodium carbonate free basis. 

Category. Antibacterial. 

Dose. I to 2 g twice daily. 

Description. An off-white to pale yellow powder. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with reference solution 
(b). 

B.It gives reaction (a) of sodium salts (2.3.1). 

Tests  

chloride solution (1.907 per cent w/v), dilute to 100 ml with 
water and determine the absorbance at 589 nm by atomic 
absorption spectrophotometery (2.4.2, Method A) using 
sodium solution AAS, suitably diluted with water for the 
reference solution. 

1 g of Na is equivalent to 2.305 g of Na 2CO3 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solutions. 

Solvent mixture. 90 volumes of mobile phase A and 10 volumes 
of mobile phase B. 

Test solution. Disperse 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution (a). A 0.05 per cent w/v solution of 
cefpirome sulphate RS in the solvent mixture. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50 ml with the solvent mixture. Further dilute 5.0 ml of this 
solution to 50.0 ml with the solvent mixture. 

Reference solution (c). To 10 ml of reference solution (a), add 
10 ml of the solvent mixture. Heat this solution at 75° on water-
bath for 1 hour, cool. 

Chromatographic system 
- a stainless steel column 2.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. dissolve 2.84 g of disodium hydrogen 

orthophosphate in 1000 ml of water, adjust the pH to 
7.0 with orthophosphoric acid, 

B. acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 265 nm, 
injection volume: 20 

Time 
	

Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent w/v) 
	

(per cent vlv) 
0 
	

99 
	

1 
5 
	

94 
	

6 
10 
	

94 
	

6 
20 
	

80 
	

20 
25 
	

80 
	

20 

30 
	

70 
	

30 

37 
	

70 
	

30 
40 
	

40 
	

60 
50 
	

40 
	

60 
60 
	

99 
	

1 
70 
	

99 
	

1 

pH (2.4.24). 5.0 to 8.0, determined in a 4.0 per cent w/v solution. 

Absorbance. Not more than 0.3, determined on a 8.0 per cent 
w/v solution at 430 nm (2.4.7). 

 

Heavy metals (2.3.13).1 g complies with limit test for heavy 
metals, Method B (20 ppm). 

 

Sodium carbonate. Disperse 290 mg of the substance under 
examination in water and dilute to 250 ml with it'ater._Diliite ,_:' Inieqtreference solution (c). The test is not valid unless the 
with water to get solution containing 12.5 gg per ml of sodium  resolution between the principal peak and thermally degraded 
carbonate. To 10 ml of this solution add 10 nil of potassi  1 imjnirity peak is not less than 5.0. 



  

  

CEFPRIROME SULPHATE CEFPODOXIME PROXETIL 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent). 

Loss on drying (2.4.19). Not more than 5.0 per cent determined 
on 1.0 g by drying under vaccum at a pressure not exceeding 
5 mm of mercury at 60° for 3 hours. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cefpirome. 

Sterility (2.2.11). Complies with the test for sterility. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
cefpirome sulphate RS in the mobile phase. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Reference solution (c). To 10 ml of reference solution (a), add 
about 10 ml of the mobile phase. Heat this solution at 75° on 
water-bath for about an hour and cool. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate in 100 ml of water and 10 volumes of 
acetonitrile, adjusted to pH 5.6 with 1 per cent w/v 
solution of sodium hydroxide, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 20 

The relative retention time with reference to cefpirome for 
cyclopentenpyridine is about 2.8 and for thermally degraded 
impurity is about 1.84. 

Inject reference solutions (b) and (c). The test is not valid 
unless the resolution between the principal peak and thermally 
degraded impurity peak is not less than 5.0 and the resolution 
between the thermally degraded impurity and 
cyclopentenpyridine is not less than 2.0 in the chromatogram 
obtained with reference solution (c). In the chromatogram 
obtained with reference solution (b), the relative standard 
deviation for replicate injections is not more thaii 1.0 per cent 
and the tailing factor is not more than 1 .5. 

Inject reference solution (b) and the test solution. 

Calculate the content of C22H22N605S2, H2SO4. 

Storage. Store protected from light and moisture. 

Cefpirome Injection 
Cefpirome Sulphate Injection 

Cefpirome Injection is sterile material consisting of Cefpirom e 
 sulphate with or without auxiliary substances. It is filled in 

sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of Water for Injections 
immediately before use. 

The constituted solution complies with the requirements for 
clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cefpirome Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of cefpirome, 
C22H22N605S2. 

The contents of the sealed container comply with 
requirements stated under Parenteral Preparations 
(Powders for Injections) and with thefillowing requirement. 

Usual strengths. 250 mg; 500 mg; 1000 mg per vial. 

Description. An off-white to pale yellow powder. 

Identification 
. fil 

A. In the Assay, the principal peak in the chromatogi am 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

B. It gives the reactions of sodium salts (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 8.0, determined in a 4.0 per cent w/v solu 
of cefpirome. 

on 1.0 g by drying under vaccum at a pressure not exceeding 
Loss on drying (2.4.19). Not more than 5.0 per cent, determined 

5 mm of mercury at 60° for 3 hours. 
phyla, Related substances. Determine by liquid chromatogra 

(2.4.14). 	
0 

NOTE- 	 keshly prepared solutions. 

mes 1111 Solvent mixttirP:90 volumes of mobile phase A and 10 volu 
9frnobile phase 13. 

Test solution. Disperse a quantity of powder containing 
50 of Cefpirome Sulphate with 20 ml of the solvent mixture 
and dilute to 100.0 ml with the solvent mixture. 

Reference solution (a). A 0.05 per cent w/v solution of 
cefpirome sulphate RS in the solvent mixture. 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 
50.0 ml with the solvent mixture. Further dilute 5.0 ml of this 

solution to 50.0 ml with the solvent mixture. 

Reference solution (c). Transfer 10 ml of reference solution 

(a) to 50 -m1 volumetric flask, add about 10 ml of the solvent 
mixture. Heat this solution at 75° on water-bath for about an 

and 	l. 

steel column 25 cm x 4.6 mm, packed with le 
Cohnr_or  manoaatographic system 

octadecylsilane bonded to porous silica (5 gm), 
-

 

mobile phase: A. dissolve 2.84 g ofdisigium hydrogen 
orthophosphate in 1000 ml of water, adjust the pH to 
7.0 with orthophosphoric acid, 

B. acetonitrle, 
- a gradient programme using the condition given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent w/v) 

Mobile phase B 
(per cent v/v) 

0 99 1 
5 94 6 
10 94 6 
10 80 20 
20 80 20 
25 80 20 
30 70 30 
37 70 30 
40 40 60 
50 40 60 
60 99 1 
70 99 1 

Inject reference solution (c). The test is not valid unless the 
screehscroolniur tion between the principal peak and thermally degraded 
impurity peak is not less than 5.0. 
eciilnejnrteoc)t. larteofgerraemnceobstoaliunteidonw(ibth) and the test solution. In the 

Bactelary peak is not more than the area of the principal peak 
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Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A 1.0 per cent w/v sodium hydroxide 
solution, pH 7.0. 

Test solution. Disperse a quantity of the mixed content of 
10 containers containing 100 mg of Cefpirome Sulphate with 
20 ml of the mobile phase with the aid of ultrasound and dilute 
to 100.0 ml with the mobile phase. Dilute 5.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
cefpirome sulphate RS in the solvent mixture. 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate in 100 ml of water and 10 volumes of 
acetonitrile, adjust the pH to 5.6 with 1.0 per cent w/v 
solution of sodium hydroxide, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0. 

Inject reference solution (b) and the test solution. 

Calculate the content of C22H22N 605S2  in the injection. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of Cefpirome. 

Cefpodoxime Proxetil 

CH 3  0 CH3  
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CEFPODOXIME PROXETIL CEFPODOXIME ORAL SUSPENSION 

Cefpodoxime Proxetil contains not less than 690 gg and not 
more than 804 gg per mg of cefpodoxime, C15K7N506S2, 
calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. Upper respiratory tract infections including pharyngitis 
and tonsillitis, 100 mg twice daily for 5 to 10 days; acute 
exacerbation of chronic bronchitis, 200 mg twice daily for 14 
days; for acute uncomplicated gonorrhea, 200 mg daily, for 
uncomplicated urinary tract infection, 100 mg twice daily for 7 
days; for skin and skin structure infections, 400 mg twice 
daily for 7 to 14 days. 

Description. A white to light brownish-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefpodoxime 
proxetil RS or with the reference spectrum of cefpodoxime 
proxetil. 

Tests 

Specific optical rotation (2.4.22). +35° to +48°, determined in a 
1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. 20 volumes of water and 10 volumes of 
acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of methanol and dilute to 50.0 ml with the 
solvent mixture. This solution should be injected promptly. 

Reference solution. Dissolve a quantity of cefpodoxime 
proxetil RS in the solvent mixture to obtain a solution 
containing about 10 gg per ml. 

NOTE - A volume of methanol not exceeding 10 per cent of 
the total volume in the final solution may be used to facilitate 
dissolution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- mobile phase: A. 0.02 M ammonium acetate, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 2 ml per minute, 	 ' 
- spectrophotometer set at 260 nm, 
- injection volume: 20 gl. 

Time 
(in min.) 

0 
10 
40 
80 

85 
90 
95 
100 

Mobile phase A 
(per cent v/v) 

90 
68 
68 
50 
50 
25 
25 
90 

Mobile phase l 

	

(per cent 	v) 
10 

	

32 	S'A'.4' .  

32 
50 
50 
75 

75 
10 

Inject the reference solution. The retention time for th p  

The relative retention times for cefpodoxime proxetil S-epimer 
is about 0.9 and for cefpodoxime proxetil R-epimer is about 

cefpodoxime proxetil R-epimer is between 37 and 42 minutes. 
t  

1.0, the resolution between cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil R-epimer is not less than 4.0. The test is not 
valid unless the column efficiency for cefpodoxime proxetil 
R-epimer peak is not less than 15,000 theoretical plates. 

Inject the test solution and measure the areas of all the peaks. 
Calculate the percentage of each impurity in the portion of 
cefpodoxime proxetil taken, from the expression, 100 (r,/r s) 
where, ri  is the peak area for each impurity and r s  is the sum of 
the areas of all the peaks. Any peak at a relative retention t ime 
of about 0.86 is not more than 3.0 per cent, any peak at relative 
retention times of about 1.27, 1.39 is not more than 1.0 per 
cent, and other individual peaks having relative retention times 
higher than 2.0 is not more than 0.5 per cent and the sum of the 
areas of all the secondary peaks is not more than 6.0 per c ent. 
Ignore any peak with an area less than 0.05 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Isomer ratio. Using the chromatogram of the test solution 
obtained in the Assay, calculate the ratio of the cefpodox ime 
proxetil R-epimer peak response to the sum of the p eak 
responses of the cefpodoxime proxetil S-epimer peak and the 

cefpodoxime proxetil R-epimer peak: the ratio is between 0.5 

and 0.6. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 3.0 per cent, determined on 

1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 60 volumes of water and 40 

volumes of acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 

-"' 

 

examination in '10 ml of methanol, dilute to 100.0 ml with the 

splvent mixture: i  Dilute 5.0 ml of this solution to 100.0 nil with 

the solvent mixture and filter. 

Reference solution. Dissolve 25 mg of cefpodoxime proxetil 

Rs  in  5 ml of methanol, dilute to 50.0 ml with the solvent 

mixture. 
Dilute 5.0 ml of this solution to 100.0 ml with the 

solvent nimixture.

Chromatographic 

 po rate: 2 ml per minute, fisw  

 system 
a s  

tainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
column temperature: 30°, 

c )bile phase: A mixture of 60 volumes of 0.02 M mobile  
- 

ammonium acetate and 40 volumes of acetonitrile, 

spectrophotometer set at 235 nm, 

injection 	

solution. 

e:lu2tOgn.  1. 

Inject the 	test is not valid unless the 

a

retention time for cefpodoxime proxetil S-epimer is 

about 0.9 and for cefpodoxime proxetil§,epimer is about 1.0. 
relative 

The 

 ae hcl t ot iv  err 

resolution 

 r cefpodoxime proxetil R-epimer is not more than 1.5 

Ilution between cefpodoxime proxetil S-epimer and 

cefpodoxime proxetil R-epimer is not less than 2.5, the tailing 

factor 

 

and the relative standard deviation determined from the sum 

of the areas of the cefpodoxime proxetil S-epimer and 

cefpodoxime proxetil R-epimer peaks for replicate injections is 
not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI5K7N506S2. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Cefpodoxime Oral Suspension 

oxime Proxetil Oral Suspension 

oxime Oral Suspension is a mixture consisting of 
oxime Proxetil with buffering agents and other 
its. It contains a suitable flavouring agent. 

pension is constituted by dispersing the contents of 
ed container in the specified volume of water just 
se. 

oxime Oral Suspension contains not less than 90.0 per 
not more than 110.0 per cent of the stated amount of 

dme, C15HI7N506S2• 

. Store protected from moisture, at a temperature not 
ig 30°. 

rengths. 50 mg per 5 ml; 100 mg per 5 ml. 

•ored at the temperature and for the period stated on 
1 during which the constituted suspension may be 
I to be satisfactory for use, it contains-riot less-than 

Identification 

In the Assay, the principal peaks of cefpodoxime proxetil 
S-epimer and cefpodoxime proxetil R-epimer in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Water (2.3.43). Not more than 1.5 per cent, determined on 1.0 g. 

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests. 

pH (2.4.24). 4.0 to 5.5. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 60 volumes of water and 40 
volumes of acetonitrile. 

Test solution. Weigh accurately a quantity of the suspension 
containing about 50 mg of cefpodoxime, disperse in 10 ml of 
water, add 20 ml of acetonitrile, mix with the aid of ultrasound 
for 15 minutes and dilute to 100.0 ml with the solvent mixture. 
Dilute 5.0 ml of this solution to 100.0 ml with the solvent mixture 
and filter. 

Reference solution. Dissolve a quantity of cefpodoxime 
proxetil RS in the solvent mixture to obtain a solution 
containing about 30 gg per ml. 

Cefpod 
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C1511171\1 

NOTE - A volume of methanol not exceeding 10 per cent of 
the total volume in the final solution may be used to facilitate 
dissolution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- mobile phase: A mixture of 60 volumes of 0.02 M 

ammonium acetate and 40 volumes of acetonitrile, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 235 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative retention time for cefpodoxime proxetil S-epimer is 
about 0.9 and for cefpodoxime proxetil R-epimer is about 1.0. 
The resolution between cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil R-epimer is not less than 2.5, the tailing 
factor for cefpodoxime proxetil R-epimer is not more than 1.5 
and the relative standard deviation determined from the sum 
of the areas of the cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil R-epimer peaks for replicate injections is 
not more than 2.0 per cent. 

Injewhe reference solution and the test solution. 

cent of the stated amount of cefpgdoSxime DeterMine the weight per ml of the oral suspension (2.4.29) 
506S2. calculate the content of C I5 H 17N 506S2, weight in volume. 
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Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of cefpodoxime; (2) the 
temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use. 

Cefpodoxime Tablets 

Cefpodoxime Proxetil Tablets 

Cefpodoxime Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
cefpodoxime, C 15 1-1 17N506S2 . 

Usual strengths. 50 mg; 100 mg; 200 mg. 

Identification 

In the Assay, the principal peaks of cefpodoxime proxetil 
S-epimer and cefpodoxime proxetil R-epimer in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a solution prepared by dissolving 3.03 g of 
glycine and 3.37 g of sodium chloride in about 500 ml of 
water, adding cautiously with swirling 0.8 ml of hydrochloric 
acid, adjusting the pH to 3.0 and diluting to 1000 ml with 
water, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 259 nm 
(2.4.7). Calculate the content of C I5I-1 171•1506S, in the medium 
from the absorbance obtained from a solution of known 
concentration of cefpodoxime proxetil RS prepared by 
dissolving in minimum quantity of methanol and diluted with 
the dissolution medium. 

D. Not less than 70 per cent of the stated amount of 
CI5HI7N506S2. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 60 volumes of water and 40 
volumes of acetonitrile. 	 ,.- • 

Test solution. Weigh and powder 20 tablets. Weighaceutately 
a quantity of powder containing about 50 mg of ce 	oxime, 

disperse in 100.0 ml of the solvent mixture. Dilute 5.0 ml 
solution to 100.0 ml with the solvent mixture and filter. 
Reference solution. Dissolve a quantity of cefpodo 

 proxetil RS in the solvent mixture to obtain a sol 
containing about 30 ug per ml. 

NOTE - A volume of methanol not exceeding 10 per ce 
the total volume in the final solution may be used to 'acid 
dissolution. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed 
octadecylsilane bonded to porous silica (5 gm), 

- column temperature: 30°, 
- mobile phase: A mixture of 60 volumes of 0.6 

ammonium acetate and 40 volumes of acetonitril 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 

The test is not valid unless the relative retention time for 
cefpodoxime proxetil S-epimer is about 0.9 and for cefpodoxime 
proxetil R-epimer is about 1.0. 

Inject the reference solution. The test is not valid unless the 
resolution between cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil R-epimer is not less than 2.5, the tailing 
factor for cefpodoxime proxetil R-epimer is not more than 1.5 
and the relative standard deviation determined from the sum 
of the areas of the cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil R-epimer peaks for replicate injections is 
not more than 2.0 per cent. 

Inject the reference solution and the test solution. 
Calculate the content of CI5H171\150 6S2 in the tablets. 
Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 11, 
equivalent amount of Cefpodoxime. 

Ceftazidime 

COO 

N 	N 
+ 

H 
1  S 	 , 5H2 

O 
H 3 C 	

COOH 
H 3C 

4,3  

C 1-4-21N607SN5H20 
Cefta4dirne ig•pentahydrate of the inner salt oMf°1. W 6  (7R) 1(6)2 3.  

2,2  

2-(2-aminothiazol-4-y1)-2-(1-carboxy-l-methylethoxyimino) )  

-pyridinomethyl)-3-cepham-4-carboxylate 
acetamido] -3-(1  

pentahydra te.  

y. Antibacterial. 
basis. 

Lime contains not less than 95.0 per cent and not more 
Ceflazi d  

1 n2.0 per cent of C 2211i 2N607S2, calculated on the dried 
than is-- 

Categor 
Dose. By intramuscular or slow intravenous injection or 
intravenous infusion, 1 to 2 g, every 8 to 12 hours. 

Descrip tion. A white to cream-coloured, crystalline powder. 

1.1Identifica tion    the  A saay 
the 

 corresponds to the peak in the 
principal peak in the chromatogram obtained 

with the 
chromatogram 

t 

gram obtained with the reference solution. 

Tests 

pH (2.4 24). 3.0 to 4.0, determined in a 0.5 per cent w/v solution. 

Related substances. Determine by liquid chromatography 

(2.). 

 examination to 20.0 ml with the mobile phase. Dilute 5.0 ml of 
Test solution. Dissolve 0.1 g of the substance under 

this solution to 20.0 ml with the mobile phase. 

Reference solution (a). A 0.00125 per cent w/v solution of 
A-2-ceftazidime (ceftazidime impurity A RS) in the mobile 
phase. 

Reference solution (b). A 0.00125 per cent w/v solution of 
ceftazidime RS in reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature: 35°, 
- mobile phase: a mixture of 7 volumes of acetonitrile 

and 93 volumes of a 2.26 per cent w/v solution of 
ammonium dihydrogen phosphate, adjusted to pH 3.9 
with orthophosphoric acid, 

- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 255 nm, 
- injection volume: 20 

obtained eci are at least 50 per cent of the full scale of the recorder. 

reference solution (b). Adjust the sensitivity of the 
thpesyec5m 

t due to ceftazidime and ceftazidime impurity A is not less 

reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test s'Olution, the area of any secondary peak is not more than 0.5 times the areaof 

the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(2.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). 

Pyridine. Not more than 500 ppm. 

Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of 10 per cent v/v solution ofphosphate 
buffer  pH 7.0. 

Reference solution (a). Dissolve 1 g of pyridine in 100.0 ml of 
water. Dilute 5.0 ml of this solution to 200.0 ml with water. To 
1.0 ml of this solution, add 10 ml ofphosphate buffer pH 7.0 
and further dilute to 100 ml with water. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with 10 per cent v/v solution of phosphate buffer 
pH 7.0. To 1.0 ml of this solution, add 20 ml of reference solution 
(a) and further dilute to 200 ml with a 10 per cent v/v solution 
ofphosphate buffer pH 7.0. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 8 volumes of 2.88 per cent 

w/v solution of ammonium dihydrogen orthophosphate 
in water, previously adjusted to pH 7.0 with ammonia, 
24 volumes of acetonitrile and 68 volumes of water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 255 nm, 
- injection volume: 20 ul. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ceftazidime and pyridine 
is not less than 7.0. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Loss on drying (2.4.19). 13.0 to 15.0 per cent, determined on 
0.3 g by drying in an oven over phosphorus pentoxide at 60° 
at a pressure not exceeding 0.7 kPa for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 30 mg of the substance under 
examination in 2.5 ml of phosphate buffer pH 7.0, dilute to 
25-.0-rril with -Water and mix. Protect this solution from light. 
Immediately - before chromatography, dilute 5.0 ml of this 
solution to 50.0 ml with water 

of the  

. 
uti  

'nt of 
'ooze• 

With 

)2 ,w
le, e, • 

	

H2N 	
0 

N 0 

	

S 	JI 
N1 

N H H 
0 

3 1537 



Tr!". 

CEFTAZIDIME FOR INJECTION 	 IP 2018 	Tp2018 
	

CEFTIOFUR SODIUM 

Reference solution. Treat 30 mg ceftazidime RS in a similar 
manner. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 100 ml ofphosphate buffer 

pH 7.0 and 20 ml of acetonitrile diluted to 1000 ml with 
water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H22N607S2• 

Ceftazidime intended for use in the manufacture ofparenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin 
Unit per mg. 

Ceftazidime intended for use in the manufacture ofparenteral 
preparations without a further appropriate sterilisation 
procedure complies with the following additional 
requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture. 

Ceftazidime for Injection 
Ceftazidime for Injection is a sterile mixture of sterile Ceftazidime 
and Sodium Carbonate. 

Ceftazidime for Injection contains not less than 90.0 per cent 
and not more than 105.0 per cent of ceftazidime, C22H22N607S2, 
calculated on the dried and sodium carbonate-free basis. 

Usual strengths. 500 mg; 1 g. 

Description. A white or almost white powder. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference s9lution._ 

B.
 

Gives the reactions of sodium salts and reaction - A 
carbonates (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 7.5, determined in a solution contu 
100 mg of anhydrous ceftazidime per ml. 	 J12, 

Pyridine. Not more than 0.4 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Weigh accurately a quantity containing 
0.5 g of ceftazidime and dissolve in sufficient mixed phos 
buffer pH 7.0 to produce 100.0 ml. 

Reference solution. Weigh accurately about 200 mg ofpri 
and dissolve in sufficient water to produce 100.1 
Immediately prior to chromatography add to 2.0 ml 
resulting solution sufficient mixed phosphate buffer p 
to produce 200.0 ml and mix well. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packet 

octadecylsilane bonded to porous silica (3 to 10 
- mobile phase: a mixture of 10 volumes of a 2.88 pc 

w/v solution of ammonium dihydrogen phos 
previously adjusted to pH 7.0 with dilute am, 
solution, 30 volumes of acetonitrile and 60 volur 
water, 

- flow rate: 1.6 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unle 
relative standard deviation of replicate injections is not 
than 3.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of pyridine. 

Sodium carbonate. Weigh accurately a quantity containing 
about 50 mg of anhydrous ceftazidime and dissolve in 

sufficient water to produce 100.0 ml. Dilute the resulting 

solution appropriately with water and determine by Method 

A for flame photometry (2.4.4), measuring at 589 nm or by 

Method A for atomic absorption spectrophotometry (2.4.2). 

using sodium solution FP, suitably diluted with water for the 

reference solutions. 

1 g of Na is equivalent to 2.305 g of Na 2CO3 . 
nr 

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin 
Unit per mg of ceftazidime. 

Sterility (2.2.11). Complies with the test for sterility. 

Loss on drying (2.4.19). Not more than 13.5 per cent, 

determined on 0.3 g by drying at 25° for 4 hours at a pressure 
not exceeding 0.7 kPa and continuing the drying by heating In 
;11.7 kp:g.vn .1.-00.° for 3 hours at a pressure not exceeding 

Assay. Determine by liquid chromatography (2.4.14). 

cl:
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25 ml ofmixedphosphate buffer pH 7.0 and dilute to 25.0 ml with 

to  
light.  Immediately before chromatography, dilute 5.0 ml to 

50 mg ° 

a  stainless steel column 15 cm x 4.6 mm, packed with 

ml with the same solvent. Protect this solution from 

v:sho 

water 

n . Dissolve about 29 mg ceftazidime RS in 

Protect this solution from light. Immediately before 

chromatography, dilute 5.0 ml to 50.0 ml with water. 

system 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 100 ml ofphosphate buffer 

pH 7.0 and 20 ml of acetonitrile diluted to 1000 ml with 
water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H22N607S2. 

Storage. Store in sterile containers, sealed so as to exclude 
microorganisms, protected from moisture, at a temperature 
not exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of ceftazidime. 

Ceftio fur Sodium 

NH 
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HNC  s 

'0 CH3 7-N 
O 

+ - 
Na 0 0 

C I 9Hi6N5Na0-S3 	 Mol. Wt. 545.5 
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is Sodium 7-[(Z)-2-(2-amino--1,3-thiaz01-4-Y0- 

Mol. Wt. 599.5 

Ceftiofur Sodium contains not less than 82.0 per cent and not 
more than 102.0 per cent of C I9H 16N5Na07S3 , calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Description. An off white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefiiofur sodium 
RS or with the reference spectrum of ceftiofur sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives reaction A of sodium salts (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1). 

pH (2.4.24). 5.0 to 7.5 determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -60.0° to -70.0°, determined 
in a 1.0 per cent w/v solution. 

Absorbance. Absorbance of 2.0 per cent w/v solution at 
420 nm (2.4.7) is not more than 0.3. 

High molecular weight impurities. Not more than I 2.0 per 
cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 15 ml of the mobile phase and dilute to 25.0 ml 
with the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml 
with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of ceftiofur 
sodium RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 p.m), 
- mobile phase: dissolve 0.68 g of potassium dihydrogen 

orthophosphate in 1000 ml of water, adjust to pH 7.5 
with dilute potassium hydroxide solution, add 10 g of 
sodium lauryl sulphate, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The retention time of ceftiofur peak is about 3.0 minutes and 
high molecular weight impurities is about 1.7, 2.0 and 2.1. 

Injectlhe-refe'rence solution. The test is not valid unless the 
colunutefficiency is not less than 1500 theoretical plates and 
the tailing factor is not more than 2.0. 
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CEFTIOFUR SODIUM 

Inject the reference solution and the test solution. 

Calculate the content of high molecular weight impurities by 
the area normalization using relative responses factor of 0.62. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 60 volumes of a 0.35 per cent 
w/v solution of disodium hydrogen orthophosphate 

dihydrate, adjusted to pH 8.0 with orthophosphoric acid and 
40 volumes of acetonitrile. 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution ofceftiofir 

sodium RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: A. a mixture of 95 volumes of a 0.1 per 

cent v/v solution of trifluoroacetic acid in water and 
5 volumes of mobile phase B, 

B. a 0.1 per cent v/v solution of 
trifluoroacetic acid in acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Time 
(in min.) 

0 

Mobile phase A 
(per cent v/v) 

100 

Mobile phase B 
(per cent v/v) 

15 82 18 

50 82 18 

110 40 60 

111 100 0 

120 100 0 

Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 5500 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than the 4 times the area of the prirdipai peak in 
the chromatogram obtained with reference -Solution (b) 
(4.0 per cent). Ignore any peaks with an area less than 

0.05 times the area of the principal peak in the chromato 
obtained with reference solution (b) (0.05 per cent). 

Water (2.3.43). Not more than 2.0 per cent for anhydrous f orm, 
 not more than 4.0 per cent for monohydrate form and not more 

than 10.0 per cent for trihydrate form, determined on I A .v g ,  
0.5 g and 0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of a 0.35 per cent w/v SOlUtio of 
disodium hydrogen orthophosphate dihydrate, adjusted pH 

: o 

to 8.0 with orthophosphoric acid and 40 volume 
acetonitrile. 

Test solution. Dissolve 50 mg of the substance u n der 

S of 

examination in 50.0 ml of the solvent mixture. Dilute 5.01 ml of 
this solution to 100.0 ml with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solutuion of ceftio n
-sodium RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 75 volumes of a 0.1 per cent 

v/v solution of trifluoroacetic acid in water and 
25 volumes a 0.1 per cent v/v solution of trifluoroacetic 
acid in acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 290 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unles 
column efficiency is not less than 5000 theoretical plate 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H 16N5Na07S3 . 

Ceftriaxone Sodium 
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 Ceftriaxone sodium contains not less than 96.0 per cent and 

not more than 102.0 per cent of C1gH16N8Na207S3,  calculated 

cnntehgeoranhydrous basis. at  

pose. 1 

N. Antibacterial. 

DescriPtito 2 g d  on.Awaihly'  ite or yellowish, crystalline powder, slightly 

hygroscopic. 

Identification 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with ceftriaxone 

sodium RS or with the reference spectrum of ceftriaxone 

sodium. 

B.Give ; reaction A of sodium salts (2.3.1). 

Tests 
Appearance of solution. Dissolve 2.4 g in 20 ml of carbon 

dioxide-free water (Solution A). Dilute 2 ml of solution A to 
20 ml with water; the resulting solution is clear (2.4.1) and not 
more intensely coloured than reference solution BYS5 or YS5 
(2.4.1). 

pH (2.4 24). 6.0 to 8.0, determined in solution A. 

Specific optical rotation (2.4.22). -155.0° to -170.0", determined 
in a 1.0 per cent w/v solution in water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test so 'ution. Dissolve 30.0 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution (a). A 0.03 per cent w/v solution of 
ceftriaxone sodium RS in the mobile phase. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of ceftriaxone sodium RS and ceftriaxone sodium 
E- isomer RS in the mobile phase. 

Reference solution (c). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: dissolve 2.0 g of tetradecylammonium 

bromide and 2.0 g of tetraheptylammonium bromide in 
a mixture of 440 ml of water, 55 ml of 0.067 M mixed 
phosphate buffer solution pH 7.0, 5.0 ml of a buffer 
solution prepared by dissolving 20.17 g of citric acid in 
800 ml of water, adjusting the pH to 5.0 with strong 
sodium hydroxide solution and dilutilv-,:tb -1 00.0:0' •ml 
with water, and 500 ml of acetonitrile-'''' 

- flow rate: 1.5 ml per minute, 

CEFTRIAX ONE INJECTION 

- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ceftriaxone and ceftriaxone 
sodium E-isomer is at least 3.0. 

Inject reference solutions (b) and (c) and the test solution. 
Continue the chromatography for twice the retention time of 
the ceftriaxone peak. In the chromatogram obtained with the 
test solution, the area of any peak other than the principal 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent); the sum of the areas of all such peaks is not more than 
4 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.0 per cent). Ignore any 
peak with an area 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). 

Water (2.3.43). 8.0 per cent to 11.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 1811 16N8Na207S3 . 

Ceftriaxone sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins complies with 
the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of ceftriaxone sodium. 

Ceftriaxone Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with following requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture. 

Labelling. The label states, where applicable, that the 
substance is free from bacterial endotoxins. 

Ceftriaxone Injection 
Ceftriaxone Injection is a sterile material consisting of 
Ceftriaxone Sodium with or without excipients. It is filled in a 
sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constitutilsolution complies with the requirements for 
Clarity of solution and Particulate matter stated under 

•., 
4-- ---,, 	_ 	J 	1'a enteral Preparations (Injections). 
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Usual strengths. The equivalent of 250 mg; 500 mg; 1 g and 
2 g of ceftriaxone. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Ceftriaxone Injection contains not less than 90.0 per cent and 
not more than 115.0 per cent of the stated amount of 
ceftriaxone, C 18H 18N807S3 . 

Description. A white or almost white powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ceftriaxone 
sodium RS or with the reference spectrum of ceftriaxone 
sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

C. It gives the reaction A of sodium salts (2.3.1). 

Tests 

Appearance of solution. A 1.2 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensely 
coloured than reference solution BYS5 or YS5 (2.4.1). 

pH (2.4.24). 6.0 to 8.0, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of injection containing 
30 mg of ceftriaxone in the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution (a). A 0.03 per cent w/v solution of 
ceftriaxone sodium RS in the mobile phase. 

Reference solution (h). A solution containing 0.005 per cent 
w/v each of ceftriaxone sodium RS and ceftriaxone sodium 
E-isomer RS in the mobile phase. 

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Lichrosphere RP-18), 
mobile phase: dissolve 2 g of tetradecvlammonium 
bromide and 2 g of tetraheptylammonitrm . 

dissolving 20.17 g of citric acid in 800 m1 of water 

n

, 

 

adjusting the pH to 5.0 with 10 M sodium hydr ox ide  
and di luting to 1000 ml with water, and 500 ni l of  
acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 28µl. 

-bromide in a 	

Aitor 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 3.0. 

Inject reference solution (c) and the test solution. Run the 
chromatogram at least twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not greater than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent) and the sum of the areas of all the 
secondary peaks is not greater than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (5.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unij 
per mg of ceftriaxone. 

Water (2.3.43). Not more than 11.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4 14), as 
described under Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I8H 181•1807S3 in the injection. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label on the sealed container states the 
quantity of Ceftriaxone Sodium contained in it in terms of the 
equivalent amount of ceftriaxone. 

Cefuroxime Axetil 

H 3Cy01.. CH3 

0 0 0 
0 

.N H 	N 	 NH2 

H H 

.7_[[0_2-(furan-2-y1)-2-(methoxylmino)acetyl]amino]-8-oxo-

5..thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylate. 

cefuroxime Axetil contains not less than 79.8 per cent and not 

more  than 84.8 per cent of cefuroxime, C16H16N408S,  calculated 

on  the anhydrous and acetone-free basis. 

Category. Antibacterial. 

Dose. Intr,i muscularly or intravenously, 750 mg thrice daily; in 

severe infection, 1.5 g thrice daily; total dose 3 to 6 g daily. 

Description. A white or almost white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefuroxime 

axetil RS or with the reference spectrum of cefuroxime axetil. 

B. In the Assay, the principal peaks in tee chromatogram 
obtained with the test solution corresponds to the peaks due 
to diastereomer A and B in the chromatogram obtained with 
reference solution (d). 

Tests 

Diastereoisomer ratio. Determine by liquid chromatography 
(2.4.14). 

Use chromatographic system, test solution, reference solution 
(a), (b), (c) and (d), as described in the Assay. 

In the chromatogram obtained with the test solution, the ratio 
of the peak due to cefuroxime axetil diastereoisomer A to the 
sum of the peaks due to cefuroxime axetil diastereoisomers A 
and B is between 0.48 and 0.55 by the normalisation procedure. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Heat 5 ml of the test solution at 60" for 
one hour to generate the 13 3-isomers. 

Reference solution (c). Expose 5 ml of the test solution to 
ultraviolet light at 254 nm for 24 hours to generate E-isomers. 

Reference solution (d). A 0.02 per cent w/v solution of 
cefuroxime axetil RS in the mobile phase. 

- mobile phase: a mixture of 38 volumes of methanol and 
62 volumes of a 2.3 per cent solution of ammonium 
dihydrogen phosphate, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 278 nm, 

- injection volume: 20 gl. 

The relative retention times with respect to cefuroxime axetil 
diastereoisomer A for cefuroxime axetil diastereoisomer B is 
about 0.9, for cefuroxime axetil D 3-isomers is about 1.2 and for 
E-isomers is about 1.7 and 2.1. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cefuroxime 
axetil diastereoisomer A and cefuroxime axetil 1) 3-isomer is 
not less than 1.5. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak corresponding to cefuroxime axetil D 3-isomers is not 
more than 1.5 times the sum of the area of the principal peaks 
in the chromatogram obtained with reference solution (a) (1.5 
per cent), the area of peak corresponding to cefuroxime axetil 
E-isomers is not more than the sum of the area of the principal 
peaks in the chromatogram obtained with reference solution 
(a) (1.0 per cent). The area of any other secondary peak is not 
more than 0.5 times the sum of the area of the principal peaks 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and sum of all the secondary peaks is not more 
than 3 times the sum of the area of the principal peaks in the 
chromatogram obtained with reference solution (a) (3.0 per cent). 
Ignore any peak with an area less than 0.05 times the sum of 
the area of the principal peaks in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Acetone (5.4). Not more than 1.1 per cent. 

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.4 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Use chromatographic system, test solution and reference 
solution (d), as described in the Related substances. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to cefuroxime 
axetil diastereoisomers A and B is not less than 1.5 and the 
relative standard deviation for replicate injections for the sum 
of diastereomer A and B peaks is not more than 2.0 per cent. 

Inject reference solution (d) and the test solution. 

Calculate the content of C I6K 6N408S as the sum of areas of 
the two diastereoisomer peaks. 

. 	. 
- 1 mg of C2014z2.KPloS is equivalent to 0.8313 mg of CI6H16N408S. 

• -- 

mixture of 440 ml of water, 55 ml of 0.07 M mixed 
e5t hlr s: 5  1Jf- 
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Cefuri.ixime Axetil is 
phosphate buffer pH 7.0, 5 ml of a buffer prepared by ORSH -(acetyloxy)ethay 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 ninvpackekwith_ 

trimethylsilane bonded to porous silica-0 	 , Storage. Store protected from light and moisture. 
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CEFUROXIME AXETIL TABLETS 

  

CEFUROXIME SODIUM 

    

    

Cefuroxime Axetil Tablets 
Cefuroxime Axetil Tablets contain Cefuroxime Axetil. They may 
be coated. 

Cefuroxime Axetil Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cefuroxime, C I6H 16N408S. 

Usual strengths. 125 mg; 250 mg; 500 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.1 g 
of cefuroxime with 5 ml of dichloromethane, filter and 
evaporate the filtrate to dryness. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefuroxime 
axetil RS or with the reference spectrum of cefuroxime axetil. 

B. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks due 
to diastereomer A and B in the chromatogram obtained with 
reference solution (c). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly. 
Dilute the filtrate, if necessary, with the dissolution medium. 
Measure the absorbance of the resulting solution at the 
maximum at about 278 nm (2.4.7). Calculate the content of 
C16H16N408S in the medium from the absorbance obtained from 
a solution of known concentration of cefiroxime axetil RS. 

D. Not less than 70 per cent of the stated amount of 
C I6H 16N4ORS. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Use chromatographic system, test solution, reference solution 
(a), (b), and (c), as described under Assay. 

In the chromatogram obtained with the test solution the sum 
of the areas of the pair of peaks corresponding to the E_-isomers 
in the chromatogram obtained with reference solution (b) is 
not more than 1.5 per cent by normalisation, the sum of the 
areas of any peaks corresponding to the D 3-isomers in the 
chromatogram obtained with reference solution (a) is not more 
than 2.0 per cent by normalisation and the area of any other 
secondary peak is not more than 1.0 per cent by normalisation. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (•.4.14). 

NOTE - Prepare the solutions immediately before u.s 
Test solution. Disperse 10 tablets in 0.2 M amn o 

Filter 

dihydrogen orthophosphate with the pH previously adjusted 
to 2.4 with orthophosphoric acid, using 10 ml per g 
stated content of cefuroxime. Immediately add sui . 
methanol to produce a solution containing the equiv alent  
0.5 per cent w/v of cefuroxime and shake vigorously.  
and dilute a quantity of the filtrate with sufficient of the 

l t ii  of u ton  

of the  
...r elern  

mobile 
phase to produce a solution containing 0.025 per cent/ w v of 
cefuroxime. 

Reference solution (a). Warm a quantity of the test solution 
at 60° for one hour or until sufficient impurities (1T-isomers) 
have been generated. 

Reference solution (b). Expose a quantity of the test solution 
to ultraviolet light at 254 nm for 24 hours or until sufficient 
impurities (E-isomers) have been generated. 

Reference solution (c). A 0.03 per cent w/v solution of 
cefuroxime axetil RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

particles of silica (5 pm) the surface of which has been 
modified by chemically-bonded trimethylsilyl groups 
(Such as Hypersil SAS), 

- mobile phase: a mixture of 38 volumes of methanol and 
62 volumes of 0.2 M ammonium dihydrogen 
orthophosphate, adjusted, if necessary, so that the 
resolution between the peaks corresponding to the 
cefuroxime axetil diastereoisomers A and B in reference 
solution (c) and between the peaks corresponding to 
cefuroxime axetil diastereoisomer A and the cefuroxime 
axetil 133-isomer in reference solution (a) is in each case 
not less than 1.5, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 278 nm, 
- injection volume: 20 IA. 

Inject reference solution (c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the test solution, reference solution (a), (b) and (c). The 
retention time relative to cefuroxime axetil diastereoisomerA 
are approximately 0.9 for cefuroxime axetil diastereoisomerK 
1.2 for the cefuroxime axetil D'-isomers and 1.7 and 2.1 for the 
E-isomers. 

Calculate the content of C I6H I6N40xS as the sum of the areas 
of the two peaks corresponding to diastereoisomers A and B. 

1 ing9fC20H22N0,0S is equivalent to 0.8313 mg of C 161-11614  
.-• 

Labelling. The quantity of active ingredient is stated in t 
of the equivalent amount of cefuroxime. 

Cefuroxime Axetil and Potassium 
Clo ulanate Tablets 
cefuroxime Axetil and Potassium Clavulanate Tablets contain 
cefuroxime Axetil and Potassium Clavulanate or Potassium 
ciavulante Diluted. The tablets are coated. 

cefuroxime Axetil and Potassium Clavulanate Tablets contain 
not less than 90.0 per cent and not more than 120.0 per cent of 
the stated amounts of cefuroxime, C I6H 16N4OgS and clavulanic 

acid C8119N05 
Usual strength. Cefuroxime, 250 mg and Cavulanic acid, 

125 mg. 

Identification 

In the Assay, the retention time of the principal peaks in the 
chromatogram obtained with the test stfution correspond to 
those in the chromatogram obtained with the reference 
solution. 

Tests 
Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate if necessary, with the mobile 
phase. 

Reference solution. Dissolve 34 mg of cefuroxime axetil RS 
and 14 mg of lithium clavulanate RS in 10 ml of methanol and 
dilute to 50.0 ml with the mobile phase.Further dilute 5.0 ml to 
50.0 ml with mobile phase. 

Use the chromatographic system as described under Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 16N408S and C 8H8KNO5.  

D. Not less than 75 per cent of the stated amounts of 
C2oH22N4C 

i)  

ioS and C8H9N05 . 
Other tes ts. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the pm and 14 vder containing 25 mg of cefuroxime in 10 ml of 
methanol and dilute to 50.0 ml with mobile phase. Dilute 5.0 ml 

solution to 50.0 ml with the mobile phase, 

nce  9 

solution. Dissolve 34 mg of cefuroxime axetil RS 
mg of lithium clavulanate RS in 10 ml of methanol and  

dilute to 50.0 ml with the mobile phase.Further dilute 5.0 ml to 
50.0 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- sample temperature: 15°, 
- mobile phase: a mixture of 55 volumes of a buffer solution 

prepared by dissolving 23.0 g of ammonium di hydrogen 
phosphate in 1000 ml water and 45 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20iul. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the resolution between cefuroxime axetil 
and potassium clavulanate peaks is not less than 1.5 

Inject the reference solution and the test solution. 

Calculate the contents of C 16 1-1 16N408S and C8 1-1 9N05  in the 
tablets. 

1 mg of C8 1-1 8 LiNOs is equivalent to 0.9711 mg of C 8H9N05 . 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labellilng. The label states the strength in terms of the 
equivalent amount of cefuroxime and clavulanic acid. 

Cefuroxime Sodium 

C 16l-1 15N4Na08S 	 Mol. Wt. 446.4 

Cefuroxime Sodium is sodium (7R)-3-carbamoyloxymethy1-7-[(Z)- 
furan-2-y1-2-methoxyiminoacetamido]-3-cephem-4-carboxylate. 

Cefuroxime Sodium contains not less than 90.0 per cent and 
not more than 105.0 per cent of cefuroxime sodium, 
C I6H 15 N4Na08S, calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. Orally, 250 mg twice daily; by intramuscular or 
intra‘ enous in ction or intravenous infusion, 750 mg to 1.5 g, 
evety_6 to 8 hours. 

Description. A white or faintly yellow powder. 

e. 
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0.05 times the area of the principal peak in the chromatogr a 
 obtained with reference solution (b) (0.05 per cent). 
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CEFUROXIME SODIUM 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. Gives the reactions of sodium salts (2.3.1). 

Tests 
pH (2.4.24). 6.0 to 8.5, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the solutions immediately before use or 
keep at 2° to 8°. 

Test solution. Dissolve 25 mg of the substance under 
examination in water and dilute to 25.0 ml with water. 

Reference solution (a). Dissolve 25 mg of cefuroxime sodium 

RS in water and dilute to 25.0 ml with the same solvent. Dilute 
5.0 ml of this solution to 50.0 ml with water. Heat 20 ml of this 
solution in a water-bath at 80° for 15 minutes. Cool and inject 
immediately. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

hexylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 1 volume of acetonitrile and 

99 volumes of an acetate buffer pH 3.4, prepared by 
dissolving 6.01 g of glacial acetic acid and 0.68 g of 
sodium acetate in water and diluting to 1000 ml with 
water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 273 nm, 
- injection volume: 20 pl. 

Inject reference solution (a).The test is not valid unless the 
resolution between the peaks due to cefuroxime and 
discarbamoyl cefuroxime (cefuroxime impurity A) is not less 
than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to cefuroxime impurity A is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in 'the 
chromatogram obtained with reference siMuttort (b) 
(3.0 per cent). Ignore any peak with an-4rea less than 

Water (2.3.43). Not more than 3.5 per cent, determined o ne 
0.15 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh accurately a quantity of the substanc e 
 under examination containing 25 mg of cefuroxime and dissolve 

in sufficient water to produce 25.0 ml. Immediately tra 
5.0 ml of the resulting solution to a 100 -m1 volumetric flask, 
add 20.0 ml of a 0.15 per cent w/v solution of orcinol (internal 
standard) in water, dilute to volume with water and mix 

Reference solution. Treat a quantity of cefuroxime sodium RS 
equivalent to 25 mg of cefuroxime in a similar manner. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

hexylsilane chemically bonded to totally porous silica 
particles (5 gm), 

- mobile phase: a mixture of 100 volumes of acetate buffer 
pH 3.4 and 10 volumes of acetonitrile, 	,44111 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 16H 15N4Na08S. 

Cefuroxime Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional requirements. 

Bacterial endotoxins (2.2.3). Not more than 0.1 Endotoxin Unit 
per mg of cefuroxime sodium. 

Sterility (2.2.11). Complies with the test for sterility, using the 

membrane filtration method. 

Storage. Store protected from moisture. If it is intended for 
use in the manufacture of parenteral preparations, it should 
be sterile and sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of injectable preparations. 

Cefuroxime Injection 
Cefuroxime Sodium Injection 

Cefuroxime -Injection is a sterile material consisting ro 

CefurOxime Sodium, with or without auxiliary substances. It is 
filled in a sealed container. 

WTh2e0i1n8jection is constituted by dissolving the contents of a 

sealed container in the requisite amount of Water for Injections 

immediately   stutbed lu  efosoreutsioen. 

The 

cvil 

it 

complies with the requirements for 

Pa renteral ll ar 

 itY of solution and Particulate matter stated under 
teral Preparations (Injections). 

Storage•. cent of the stated amount of cefuroxime, C I6H 16N408S. 

The constituted solution should be used immediately 
preparation but, in any case, within the period 

ended by the manufacturer. 

me Injection contains a quantity of Cefuroxime Sodium 
 to not less than 90.0 per cent and not more than 

Usual uft 2fesc 1 r°e.   rn 1  a0  1° pP emsxtrfirengths: The equivalent of 250 mg, 750 mg and 1.5 g 
of cefuroxime. t.sA  

of the sealed container comply with the 

white or faintly yellow powder. ow  

requirementspTheesc  cr ioPn     	stated under Parenteral Preparations 
(Powders for Injection) and with thefbllowing requirements. 

Identifi cation 

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks in 
the chromatogram obtained with the reference solution. 

B.It gives the reactions of sodium salts (2.3.1). 

Tests 

pH (2.4.2 4). 6.0 to 8.5, determined in a 10.0 per cent w/v solution. 

(2.4.14). 
Related substances. Determine by liquid chromatography 

T estsolution. Dissolve a quantity of the mixed content of 10 
containers  containing 0.1 g of cefuroxime to 100 ml of water. 
Reference solution (a). A 0.1 per cent w/v solution of 
cefuroxime sodium RS in water. 

Reference solution (b). Heat 20.0 ml of reference solution (a) 
in water bath at 60° for 10 minutes, cool. 

Chromatographic 

i  ehfcro:mro.o  aenctceni with at so/iutiwon(ecr).. Dilute 1.0 ml of reference solution ( a ) 

)graphic system 

- silica chemically
steel column 12.5 cm x 4.6 mm packed with li 

suc:h a  a chs  phesmicearlilsyorbb S5 C6)  hexylsilane groups (5 gm) 
(such 

 

in jec: t flo

w 

reference 

le phase: a mixture of 1 volume of acetonitrile and 

: speArhvolume:otom  ete2r 
20   

pL 
injection 
	 at 273 nm, 

99 volumes of acetate buffer pH 3.4, 
i rate: 1.5 ml per minute, 

N-ence solution (b). The chromatogram obtained shows  ....._ 
peaks corresponding to cefuroxime and descarbamoyl- 

CEFUROXIME INJECTION 

cefuroxime. The test is not valid unless the resolution between 
the two principal peaks is not less than 2.0. 

Inject reference solution (c) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak due to descarbamoyl-cefuroxime is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (3.0 per cent). 
Ignore any peak with an area less than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.1 Endotoxin Unit 
per mg of cefuroxime. 

Water (2.3.43). Not more than 3.5 per cent, determined on 
0.15 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the mixed contents of the 
10 containers containing about 25 mg of cefuroxime and 
dissolve in sufficient water to produce 25.0 ml. Immediately 
transfer 5.0 ml of the resulting solution to a 100-m1 volumetric 
flask, add 20.0 ml of a 0.15 per cent w/v solution oforcinol (internal 
standard) in water, dilute to volume with water and mix. 

Reference solution. Treat a quantity of cefuroxime sodium RS 
equivalent to 25 mg of cefuroxime in a similar manner. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

hexylsilane chemically bonded to totally porous silica 
particles (5 gm), 

- mobile phase: a mixture of 91 volumes of acetate buffer 
pH 3.4 and 9 volumes of acetonitrile, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 pt.l. 

Lnsfer 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C R,H 16N408 S in the injection. 

Storage.Store in tightly -closed containers protected from 
moisture at a temperature not exceeding 30°. 

Labelling. The label on the sealed container states the quantity 
of Cefuroximodium contained in it in terms of the equivalent 
amount of cetbrox ime. 



CH 3 

FCC 

CELECOXIB    
CELIPROLOL HYDROCHLORIDE TP 2018 

  

 

W 201 8  

    

Celecoxib 

C I7H 14F3N302S 	 Mol. Wt. 381.4 

Celecoxib is 4-[5-(4-methylpheny1)-3-(trifluoromethyl)-1H-
pyrazol-1-yl]benzene sulphonamide. 

Celecoxib contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 17 H 14F3N 302S, calculated on the 
anhydrous basis. 

Category. Cyclo-oxygenase inhibitor, analgesic, 
antiinflamatory. 

Description. A white or almost white, crystalline or amorphous 
powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with celecoxib RS 
or with reference spectrum of celecoxib. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 25 volumes of water and 75 volumes of 
methanol. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

- mobile phase: a mixture of 10 volumes of acetonitrile  
30 volumes of methanol and 60 volumes of buffer 
solution prepared by dissolving 2.7g potassium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 25 pl. 	 1110  

Name 
	

Relative - 
retention time 

Celecoxib impurity A' 0.9 

Celecoxib (Retention time:about 27 minutes) 1.0 

Celecoxib impurity B2  1.1 

'4-[5-(3-methyIpheny1)-3-(trifluoromethyl)-1H-pyrazol-1. 
yllbenzenesulphonamide, 

2 443-(4-methylpheny1)-5 -(tm uo romethy1)-1H-pyrazol-1- 

yl]benzenesulphonamide. 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to celecoxib impurity A and 
celecoxib is not less than 1.8 and the resolution between the 
peaks due to celecoxib impurity B and celecoxib is not less 
than 1.8. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to celecoxib impurity A is not more than 4 
times the area of principal peak in the chromatogram obtained 
with reference solution (c) (0.4 per cent). The area of any other 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with reference solution (c) (0.lper 
cent). The sum of the areas of all the secondary peaks is not 
more than 5 times the area of principal peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent). Ignore any 
peak with an area less than 0.5 times the area the area of 
principal peak in the chromatogram obtained with reference 
solution (c) (0.05 per cent). 

Heavy metals (2.3.13). Dissolve 2.0 g in 20 ml ofa mixture of 15 
volumes of water and 85 volumes of methanol. 12 ml of the 
solution complies with the limit test for heavy metals, Method 
D (20 ppm), using 10 ml of lead standard solution (2 ppm Pb) in 
the same solvent mixture. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.4 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances. 

Inject reference solution (a) and the test solution. 

Celiprolol Hydrochloride 

OH 

N CH3 

CH3 
CH 	H3 

H3C 
0 

H3C 

C20H33N304,14C1 	 Mol Wt. 416.0 

Celiprolol Hydrochloride is (RS)-3- {3-Acetyl-
443-(tert.butylamino)-2-hydroxypropoxylphenyl 
1,1-diethylurea hydrochloride. 

Celiprolol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 20H0304, HC1 calculated 
on the dried basis. 

Category. Antihypertensive. 

Dose. 200 to 400 mg daily. 

Description. A white to very slightly yellow crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with celiprolol 
hydrochloride RS or with the reference spectrum of celiprolol 
hydrochloride. 

B.It gives reaction (a) of chlorides (2.3.1). 

Tests 

Optical rotation (2.4.22). -0.1° to +0.1°, determined on 10.0 per 
cent w/v solution in water. 

(2.4.(2.4.14).
)ed . substances. Determine by liquid chromatography 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 100 mg of the substance under 
examination in 20.0 ml of mobile phase A. 

Reference solution (a). A solution containing 0.004 per cent 
w/v each of the substance under examination and acebutolol 
hydrochloride RS in mobile phase A. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 1.0 ml of this 
solution to 10.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm. packed with 

octylsilane bonded to porous silica (5 Km), 
- mobile phase: A. a mixture of 91 ml of tetrahydrofuran, 

63 ml of acetonitrile, 0.6 ml of pentajittoropropanoic 

acid and 0.2 ml of trifluoroacetic acid, dilute to 1000 ml 
with water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.4 ml per minute, - 
- spectrophotometer set at 232 nm, 
- injection volume: 10 pi 

	

Mobile phase A 
	

Mobile phase B 

	

(per cent v/v) 
	

(per cent v/v) 

100 
	

0 

80 
	

20 

80 
	

20 

100 
	

0 

Name 
	

Relative 	Correction 
retention time 	factor 

Celiprolol impurity A' 	0.3 	4.0 

Celiprolol impurity D 2 	0.7 

Celiprolol (Retention time: 
about 10 minutes) 	 1.0 

Celiprolol impurity G3 	 1.2 

Celiprolol impurity B4 	 1.4 	 1.5 

Celiprolol impurity F 5 	 1.6 	 0.5 

Celiprolol impurity C 6 	2.2 

Celiprolol impurity H7 	2.5 

Celiprolol impurity 18 	 2.5 	 1.7 

Celiprolol impurity E9 	 3.9 	2.3 

'1-[5-amino-2-[(2RS)-3-[(1,1 dimethylethyl)amino]-2- 
hydroxypropoxylphenyl] ethanone, 

'3[3-acety1-4-R2RS)-3-(diethylamino)-2- hydroxypropoxy] phenyI]- 
1,1-diethylurea, 

'3[3-acetyl-44[(RS)-oxiranyl]methoxy]phenyl]-1,1-diethylurea, 

4  1,3-bis[3-acety1-4-[3-[( 1, 1 -dimethylethyl)amino]-2-hydroxypropoxy] 
phenyl]urea, 

'3-(3-acetyl-4-hydroxypheny1)-1,1-diethylurea, 

6 1 43-acety1-4-R2RS)-3-[(1,1 -dimethylethyl)amino]-2-hydroxy-
propoxy]phenyI]-3-(1,1-dimethylethyl) urea, 

'3-[3- acetyl-4-[(2RS)-3-bromo-2- hydroxypropoxy]phenyI]-1,1- 
diethylurea, 

'1 -acetyl-1 -(4-ethoxyphenyl)-3,3-diethylurea, 

9 1,1 '-[[(1,1-dimethylethyl)imino]bisR2-hydroxypropane-1,3- 

diy1)oxy(3-acetyl- 1,4- phenylene)]]bis(3,3-diethylurea). 

Inject reference solution (a). The test is not valid unless the 
resolution between the peak corresponding to celiprolol and 
acebutolol is not less than 4.0. 

Inject reference solution (b) and the test solution. In the 
chroMatogram obtained with the test solution, the area of any 
secondary peakis not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 

Reference solution (a). A 0.05 per cent w/v solution of 
celecoxib RS in the solvent mixture. 

Reference solution (b). A solution containing 0.006 per cent 
w/v each of celecoxib impurity A RS and celecoxib impurity 
B RS in the solvent mixture. Dilute 1.0 ml of the solution to 25.0 
ml with reference solution (a). 

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 inm, packed with 

phenylsilane bonded to porous silica (5 µm), 	calculate the content of C I7H 14F3N302 S. 

- column temperature: 60° 	 Storage. Store protected from moisture. 

HCI 

Time 
(in min.) 

0 

50 

51 

65 

1 .548 
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(b) (0.2 per cent) and the area of not more than 1 such peak is 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 5 times area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hour. 

Assay. Dissolve 0.35 g in 50.0 ml of ethanol (95 per cent) 
under nitrogen atmosphere, add 1 ml of 0.1 M hydrochloric 
acid and titrate with 0.1 Msodium hydroxide determining the 
end point potentiometrically (2.4.25). Read the volume added 
between the two points of inflexion. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.04160 g of 
C201-133N304HC1. 

Storage. Store protected from light. 

Celiprolol Tablets 
Celiprolol Hydrochloride Tablets 

Celiprolol Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of celiprolol 
hydrochloride, C 2o H 33N304,HCI. 

Usual strengths. 100 mg; 200 mg; 400 mg. 

Identification 

Mix with the aid of ultrasound a quantity of the powdered 
tablets containing 200 mg of Celiprolol Hydrochloride with 
100 ml of dichloromethane for 30 minutes, filter, remove the 
dichloromethane using a rotary evaporator and dry the residue 
over phosphorus pentoxide at 110° at a pressure not exceeding 
2 kPa for 1 hour. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with celiprolol hydrochloride RS or with 
the reference spectrum of celiprolol hydrochloride. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, Dilute, 
the filtrate, suitably with the dissolution medium and measure 
the absorbance at the maximum at about 231 nm (2.4.7). 

the absorbance obtained from a solution of kno wn 
 concentration of celiprolol hydrochloride RS. 

C20H33N304,HCI. 

Calculate the content of C20H33N304,HC1  in the medium from  

D. Not less than 75 per cent of the stated amount 411. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1 g of Cel iprolol Hydrochloride in 100.0 ml of the 
mobile phase with the aid of ultrasound for 15 minute, coos 
and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.1 per cent 
w/v of celiprolol hydrochloride RS in water, 5 drops of 5 M 
sodium hydroxide and heat at 70° for 20 minutes (generates 
celiprolol impurity A). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of 0.025 M sodium dihydrogen 
phosphate monohydrate adjusted to pH 3.0 with 3 M 
orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at: 233 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
peak due to celiprolol impurity A (3-acety1-4-3-(1,1-dimethyl-
ethylamino)-2-hydroxypropoxybutyranilide) is resolved from 
the solvent front. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to celiprolol impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The area of not more than one such 
peak has an area not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent). The sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0:5,4,dr cent) ltnore any peak with an area less than a fifth of 
the area of the- peak in the chromatogram obtained with 
reference solution (a) (0.02 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay
. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1 g of Celiprolol Hydrochloride in 100 ml of the 
mobile phase with the aid of ultrasound for 15 minutes, cool 
and filter. Dilute 1.0 ml of the filtrate to 50.0 ml with the mobile 

Rpliefaes:nce solution. A0.002 per cent w/v solution of celiprolol 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 

reference solution. The test is not valid unless the 

cIsnuojbleultnh 

 substances. 

 rsf eCiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 2oH 33N304,HC1 in the tablets. 

Storage. Store protected from light. 

Cellulose Acetate Phthalate 

Cellacephate; Cellacefate 

Cellulose Acetate Phthalate is a cellulose, some of the 
hydroxyl groups of which are esterified by acetyl groups 
and others by hydrogen phthaloyl groups. 

Cellulose Acetate Phthalate contains not less than 17.0 per 
cent and not more than 26.0 per cent of acetyl groups, C2H 30 
and not less than 30.0 per cent and not more than 40.0 per cent 
of hydrogen phthaloyl groups, C8HSO3  both calculated on the 
anhydrous, acid free basis. 

Category. Pharmaceutical aid (for enteric coating of tablets). 

Description. A white, free-flowing powder or colourless flakes; 
odourless or with a faint odour of acetic acid; hygroscopic. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cellulose 
acetate phthalate RS or with the reference spectrum of 
cellulose acetate phthalate. 

B.To about 10 mg contained in a small test-tube add 10 mg of 
resorcinol, mix, add 0.5 ml of sulphuric acid and heat in a 
liquid paraffin bath at 160° for 3 minutes. Cool and pour the 

Tests 

Viscosity (2.4.28). 50 mm2s-1  to 90 mm2s 1 , determined in the 
following manner. Weigh accurately about 15 g, previously 
dried at 105° for 2 hours, and dissolve in 85 g of a mixture of 
249 parts of dry acetone and 1 part of water. Determine at 25° 
the viscosity of the resulting solution by Method A, using a 
size D viscometer. 

Appearance of a film. Dissolve 3.0 g in 17 ml of acetone with 
a water content of 0.35 to 0.45 per cent w/w. Allow 1 ml of this 
solution to flow over a glass plate and dry; a thin, colourless, 
transparent and glossy film is produced. 

Free acid. Not more than 3.0 per cent, calculated as phthalic 
acid, C 8H604, on the anhydrous basis and determined in the 
following manner. Weigh accurately 1.0 g, in fine powder, shake 
for 5 minutes with 100 ml of boiled water and filter. Wash the 
flask and the filter with two quantities, each of 10 ml, of water. 
Combine the filtrate and washings, add 5 drops of 
phenolphthalein solution and titrate with 0.1 M sodium 
hydroxide until a faint pink colour is obtained. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0083 g of 
phthalic acid. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 5.0 per cent, using 0.5 g dissolved 
in 20 ml of a mixture of equal volumes of anhydrous methanol 
and chloroform. 

Assay. For acetyl groups - Weigh accurately about 0.1 g 
and heat on a water-bath for 30 minutes with 25.0 ml of 0. 1 M 
sodium hydroxide under reflux. Cool, add 5 drops of 
phenolphthalein solution and titrate with 0. I M hydrochloric 
acid until the colour is discharged. Carry out a blank titration. 
Calculate the acetyl groups, C 2 H 30, from the expression 

0.43c/w - (0.578p + 0.518s) 

where, c = volume, in ml, of 0.1 M hydrochloric acid 
consumed 

W = weight, in g, of the sample, calculated with 
reference to anhydrous substance, 

p = percentage of hydrogen phthaloyl groups as 
determined in Assay for hydrogen phthaloyl 
groups, 

.s = percentage of free acid. 

solution into a mixture of 25 ml of sodium hydride -solution For4dregerf j)-  hthaloyl groups - Weigh accurately about 
and 200 ml of water; the solution shows 	id green 0.4 g (ealculited on the anhydrous basis) and dissolve without 
fluorescence. 	 heating in 20 ml of 2-methoxyethanol, previously neutralised 
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Tabih 1-Average Weight of Hard Cellulose Capsule Shells 

CH3  
0 	N 	 , H 20 

H H H 
NH2 

in the presence of 5 drops of phenolphthalein solution. Titrate 
with 0.1 M sodium hydroxide until a faint pink colour is 
produced. Calculate the hydrogen phthaloyl groups, C gHSO3 , 
from the expression 

1.49b/w –1.795s 

where, b = volume, in ml, of 0.1 M sodium hydroxide 
consumed, 

w = weight, in g, of the sample, calculated with 
reference to the anhydrous substance, 

percentage of free acid. 

Storage. Store protected from moisture at a temperature 
between 8° and 15°. 

Hard Cellulose Capsule Shells 
Hard Cellulose Capsule Shells are soluble containers for 
incorporation of drugs and/or medicaments, usually in the 
form of powders, pellets or granules, semisolids or liquids, 
and are commonly intended for oral administration. The shells 
are acted upon by digestive fluids and the filled contents are 
released. The shells are composed of Hydroxypropyl-
methylcellulose or any other cellulose derivatives and water. 

The capsule shell may contain gelling agents, gelling aids and 
other additives such as plasticizers, humectants, surfactants, 
dispersing agents, gliding agents, lubricating agents, 
flavouring agents, antimicrobial agents, sweetening agents, 
opacifying agents and one or more colouring agents permitted 
under the Drugs and Cosmetics Rules,1945. 

Category. Pharmaceutical aid. 

Description. Hard Cellulose Capsule Shells consist of two 
cylindrical, telescoping pieces (cap and body), one end of 
which is rounded and closed, and the other end is open. 
Shapes other than cylindrical can also be formed as per the 
requirements. The two pieces are coloured or uncoloured, of 
identical or different colours, transparent, translucent or 
opaque, and printed or unprinted or bear other surface 
markings. The cap overlaps the body and maintains a tight 
friction closure. The closure may be strengthened by suitable 
means. 

The shells are of various sizes, usually designated by different 
numbers, 5 being the smallest and 000 the biggest. Shells of 
special lengths, shapes and designations are also available. 
The shells are smooth and uniform in size, shape' and colour. 
Guidelines on dimensions in respect of different sizes: of 
commonly used capsules are given in the table (5.8_4 

Identification 

A. Add capsules, quantity equivalent to 1.0 g under consta nt 
 stirring, into 50 ml of carbon dioxide-free water previously 

heated to 90°. Allow to cool, dilute to 100 ml with carbon 
 dioxide free water and continue stirring until solution i s 
 complete (solution A). If the capsules are not transparent, 

centrifuge the solution A & consider only supernatant liquid 
as solution A for further tests. Heat 10 ml of solution A in a 
water-bath with stirring. At temperatures above 50°, the 
solution becomes cloudy or a flocculent precipitate is form ed . 

 On cooling, the solution becomes clear or slightly opalescent. 

B. To 10 ml of solution A add 10 ml of 1 M sodium hydroxide 
or 1 M hydrochloric acid; in either case the mixture remains 
stable. 

C. To 10 ml of solution A add 0.3 ml of2 M acetic acid and 2.5 
ml of a 10 per cent w/v solution of tannic acid; a yellowish 
white, flocculent precipitate is produced which dissolves in 6 
M ammonia. 

D. Place 1 ml of solution A on a glass plate. After evaporation 
of the water a thin film is produced. 

E.Without heating add 20 ml of solution A in 15 ml of a 70 per 
cent w/w solution of sulphuric acid, pour the solution with 
stirring into 80 ml of iced water. In a test-tube kept in ice, mix 
thoroughly 1 ml of the solution with 8 ml of sulphuric acid, 
added drop wise. Heat in a water-bath for exactly 3 minutes 
and cool immediately in ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g ofninhydrinin 100 ml of 
a 4.55 per cent w/v solution of sodium metabisulphite, mix 
well and allow to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes. 

F.Boil one capsule shell with 20 ml of water, allow to cool and 
centrifuge. To 5 ml of the supernatant liquid add 1 ml of picric 
acid solution; no precipitate is produced. Distinction from 
gelatin. 

Tests 

Odour. Keep 100 capsule shells in a well-closed bottle for 24 
hours at a temperature between 30° and 40°; the shells do not 
develop any foreign odour. 

NOTE — In order to ensure that the quality of the shells is 
not affected by temperature and humidity, the capsule shells 
should be conditioned at a temperature of 25° ± 2° and a 
relative humidity of 50 ± 5 per cent for not less than 12 hours 
before conducting the test for Average weight. 

Average weight. Weigh 100 capsule shells and determine the 
average weight of a capsule. The average weight is within 
I0 per cent of the target weight shown in Table 1(Target weight 
for s4elis pfsliecial lengths, shapes and designations may be 
decide–d.upon- mutually between the manufacturer of the Hard 

Capsule Shells and the user). 

Size Target average weight (mg) 

000 163 

00 123 

0 98 

1 78 

2 64 

3 50 

4 40 

5 28 

Disintegration (2.5.1).Not more than 15 minutes, using discs. 

Microbial contamination (2.2.9). Total mitiobial count not more 
than 1000 cfu per g, total yeast and mould count not more 
than 100 cfu per g, 1g is free from Escherichia soli, 
Staphylococcus aureus, Pseudomonas aeruginosa and 10g 
is free from Salmonella and Shigella. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm) or determined by ICPMS 
(2.4.42) 

Arsenic (2.3.10). Dissolve 3.3 g of capsule shells in 20 ml of 
carbon dioxide free water and dilute to 50.0 ml with carbon 
dioxide free water. The resulting solution complies with the 
limit test for arsenic (3 ppm) or determined by ICPMS ( 2.4.42). 

Loss on drying (2.4.19). 3.0 to 9.0 per cent, determined on 1g 
by drying in an oven at 105° for 4 hours or to constant weight. 

Storage. Store protected from moisture at a temperature not 
exceeding 30° 

Labelling The label states (1) the size of the capsule shells; 
(2) that only permitted colours, if any, have been used; (3) the 
storage conditions. 

in 

Cephalexin 

COOH 

C161-117N304S,H 20 
	

Mot. Wt. 3.65.4 
-  

Cephalexin is (7 R)-3-methy1-7-(a-D-phenOglyeylannno)- 
3-cephem-4-carboxylic acid monohydrate. 

CEPHALEXIN 

Cephalexin contains not less than 95.0 per cent and not more 
than 102.0 per cent of CI6H17N304S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 1 to 4 g daily, in divided doses. 

Description. A white or almost white, crystalline powder; 
odour, characteristic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephalexin RS 
or with the reference spectrum of cephalexin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution. 

Specific optical rotation (2.4.22). +149° to +158°, determined in a 
0.5 per cent w/v solution in phthalate buffer solution pH 4.4 
and in a 2-dm tube. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50 ml with the 
same solvent. 

Reference solution (a). Dissolve 10 mg of D-phenylglycine in 
mobile phase A and dilute to 10 ml with the same solvent. 

Reference solution (h). Dissolve 10 mg of 7-amino-
desacetoxycephalosporanic acid RS in phosphate buffer 
solution pH 7.0 and dilute to 10 ml with the same solvent. 

Reference solution (c). Dilute 1 ml of reference solution (a) 
and 1 ml of reference solution (b) to 100 ml with mobile 
phase A. 

Reftrence solution (d). Dissolve 10 mg of dimethylformamide 
and 10 mg ofdimethylacetamide in mobile phase A and dilute 
to 10 ml with the same solvent. Dilute 1 ml to 100 ml with 
mobile phase A. 

Reference solution (e). Dilute 1 ml of reference solution (c) to 
20 ml with mobile phase A. 

Reference solution (f). Dissolve 10 mg of cefotaxime sodium 
RS in mobile phase A and dilute to 10 ml with the same solvent. 
To I ml of the solution, add 1 ml of the test solution and dilute 
to 100 ml with mobile phase A. 

Chromatographic system 
– -a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

HARD CELLULOSE CAPSULE SHELLS 
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- mobile phase: A. phosphate buffer solution pH 5.0, 
B. methanol, 

- flow rate: 1.5 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 220 nm, 

injection volume: 20 IA 

Time 
( in min.) 

Mobile phase A 
(per cent v/v) 

98 

Mobile phase B 
(per cent v/v) 

2 

1 98 2 

20 70 30 

23 98 2 

30 98 2 

Inject reference solutions (c) and (f). In the chromatogram 
obtained with reference solution (c), the resolution between 
the peaks due to D-phenylglycine and 7-aminodesacetoxy-
cephalosporan ic acid is not less than 2.0 and in the 
chromatogram obtained with reference solution (f) the 
resolution between the peaks due to cephalexin and cefotaxime 
is not less than 1.5. 

Inject reference solutions (c), (d), (e) and the test solution . In 
the chromatogram obtained with the test solution the area of 
peak corresponding to D-phenylglycine is not more than the 
area of the first peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent). Ignore any peaks due to 
dimethylformamide and dimethylacetamide The area of any 
other secondary peak is not more than the area of the first 
peak in the chromatogram obtained with reference solution 
(c) (1.0 per cent). The sum of the secondary peaks is not more 
than the three times the area of the first peak in the 
chromatogram obtained with reference solution (c). Ignore 
any peak with an area less than the second peak in the 
chromatogram obtained with reference solution (e) (0.05 per 
cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). 4.0 to 8.0 per cent, determined on 0.3 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 100.0 ml with the same 
solvent. 

Reference solution (a). Dissolve 50 mg of cephalexin 
monohydrate RS in water and dilute to 100.0 ml with the same 
solvent. 

Reference solution (b). Dissolve 10 mg of cephradine RS in 
20 ml of reference solution (a) and dilute to 100 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 inm,"pack  

octadecylsilane bonded to porous silici .(5 um), 

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g pet;
litre solution of potassium dihydrogen phosphate mil 
83 volumes of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). In the chromatogram obtained, 
the resolution between the peaks due to cephalexin and 
cephradine is not less than 4.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 16H 17N304S. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Cephalexin Capsules 
Cephalexin Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anhydrous cephalexin, C 16H 17N 304S. 

Usual strengths. 250 mg; 500 mg. 

Identification 

Shake a quantity of the contents of the capsules containing 
0.5 g of anhydrous cephalexin with 1 ml of water and 1.4 ml of 
1 Mhydrochloric acid, filter and wash the filter with 1 ml of 
water. Add slowly to the filtrate a saturated solution of sodium 
acetate until precipitation occurs. Add 5 ml of methanol, filter 
and wash the precipitate with two quantities, each of 1 ml, of 
methanol. The residue after drying at a pressure not exceeding 
0.7 kPa complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephalexin RS 
or with the reference spectrum of cephalexin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water freshly prepared by distillation, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through ametilbrane filter disc with an average pore diameter 
not Beater than . 0.8 1.1M. Reject the first few ml of the filtrate 
anddilute a suitable volume of the filtrate with water. Measure 

the absorbance of the resulting solution at the maximum at 
about 261 nm (2.4.7). Calculate the content of C16H17N304S 
taking 235 as the specific absorbance at 261 nm. 

D. Not less than 75 per cent of the stated amount of 

C I 6H17N304S.  

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF(such as Analtech 
plates). Impregnate the plate by development with a 5 per cent 
v/v solution of n-tetradecane in hexane. Allow the solvent to 
evaporate and carry out the chromatography in the same 
direction as the impregnation. 

Mobile phase. A mixture of 3 volumes of acetone, 80 volumes 
of a 7.2 per cent w/v solution of disodium hydrogen 
orthophosphate and 120 volumes of a 2.1 per cenetv/v solution 

of  Tescti  stroi  lcutaicoind. Shake a quantity of the contents of the capsules 
containing about 0.25 g of anhydrous cephalexin with 10 ml of 
2 Mhydrochloric acid, filter and use the filtrate. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with 2 Mhydrochloric acid. 

Reference solution (b). A 0.025 per cent w/v solution of 
7-amino-desacetoxycephalosporanic acid RS in 2 M 
hydrochloric acid. 

Reference solution (c). A 0.025 per cent w/v solution of 
DL -phenylglycine in 2 M hydrochloric acid. 

Reference solution (d). A solution containing 2.5 per cent 
w/v of cephalexin RS and 0.025 per cent w/v each of 7-amino-
desacetoxycephalosporanic acid RS and DL-phenylglycine 
in 2 M hydrochloric acid. 

Apply to the plate 5µl of each solutions. After development, 
dry the plate at 90° for 3 minutes, spray the hot plate with a 
0.1 per cent w/v solution of ninhydrin in the mobile phase, 
heat the plate at 90° for 15 minutes and allow to cool. In the 
chromatogram obtained with the test solution any spot 
corresponding to 7-am inodesacetoxy-cephalosporanic acid 
is not more intense than the spot in the chromatogram obtained 
with reference solution (b) (1 per cent), any spot corresponding 
to DL -phenylglycine is not more intense than the spot in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent) and any other secondary spot is not more intense than 
the spot in the chromatogram obtained with reference solution 
s(ae)p(alr.a0tepderscpeontts).. The test is not valid unless the chromatogram 
obtained with reference solution (d) shows three clearly 

Water (2.3.43). Not more than 10.0 per cent., determined on 
0 .3 g of the contents of the capsules. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the powdered mixed contents 
of 20 capsules containing about 0.25 g of anhydrous 
cephalexin with 100.0 ml of water for 30 minutes, add sufficient 
amount of water to produce 250.0 ml and filter. Dilute 25.0 ml 
of the filtrate to 50.0 ml with water. 

Reference solution (a). A 0.05 per cent w/v solution of 
cephalexin RS in water. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of cephalexin RS and cephradine RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (such as 
Nucleosil C 18), 

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cephalexin 
and cephradine is at least 4.0. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 16H 17N304S in the capsules. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cephalexin. 

Cephalexin Oral Suspension 
Cephalexin Dry Syrup; Cephalexin Mixture 

Cephalexin Oral Suspension is a mixture of Cephalexin with 
buffering agents and other excipients. It contains a suitable 
flavouring agent. It is filled in a sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. 

Cephalexin.-Oral Suspension contains not less than 90.0 per 
cent and not there than 120.0 per cent of the stated amount of 
C161117N304S. 

Ii 
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When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cephalexin, C 16H 17N304S. 

Usual strengths. 125 mg; 250 mg of anhydrous cephalexin per 
5ml. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

B. Weigh a quantity containing 0.1 g of anhydrous cephalexin, 
shake with 20 ml of methanol, filter and evaporate the filtrate 
to dryness using a rotary evaporator. Dissolve the residue in 
the minimum volume of a 1 per cent v/v solution of glacial 
acetic acid, decolorise if necessary by the addition of sufficient 
decolorising charcoal, shake and filter. To 0.25 ml of the 
resulting solution add 0.1 ml of a 1 per cent w/v solution of 
cupric sulphate and 0.05 ml of 2 M sodium hydroxide; an 
olive-green colour is produced. 

Tests 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake an accurately weighed quantity of the 
oral suspension containing about 0.25 g of anhydrous 
cephalexin with 100.0 ml of water for 30 minutes, add sufficient 
of water to produce 250.0 ml and filter. Dilute 25.0 ml of the 
filtrate to 50.0 ml with water. 

Reference solution (a). A 0.05 per cent w/v solution of 
cephalexin RS in water 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of cephalexin RS and cephradine RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Nucleosil C 18), 

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 p.l. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cephalexin 
and cephradine is at least 4.0. 

Inject reference solution (a). The relative standard deviation 
for replicate injections is not more than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) of the suspension 
calculate the content of C 16H 17N304S, weight in volume. 

Repeat the procedure using a portion of the suspension th at 
 has been stored at the temperature and for the period stated 

on the label during which it may be expected to be satisfactor y 
 for use. 

Storage. Store protected from moisture, at a temperature 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cephalexin. 

Cephalexin Tablets 

Cephalexin Tablets contain not less than 90.0 per cent and not 
more than 120.0 per cent of the stated amount of anhydrous 
cephalexin, C 16H 17N304S. 

Usual strengths. 250 mg; 500 mg. 

Identification 

Remove any coating. Shake a quantity of the powdered tablet 
cores containing 0.5 g of anhydrous cephalexin with 1 ml of 
water and 1.4 ml of 1 M hydrochloric acid, add 0.1 g of 
decolorising charcoal, shake, filter and wash the filter with 
1 ml of water Add slowly to the filtrate a saturated solution of 
sodium acetate until precipitation occurs. Add 5 ml of 
methanol, filter and wash the precipitate with two quantities, 
each of 1 ml, of methanol. The residue, after drying at a 
pressure not exceeding 0.7 kPa, complies with the following 
test. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephalexin RS 
or with the reference spectrum of cephalexin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water freshly prepared by distillation, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not gr€aterthan 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with water. Measure 
the 'absorbance of the resulting solution at the maximum at 

a
bout 261 nm (2.4.7). Calculate the content of C 16H 17N304SS 

taking 235 as the specific absorbance at 261 nm. 

D .  Not less than 75 per cent of the stated amount of 

C1614 171\1304S ' 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HE . Impregnate the 
plate by development with a 5 per cent v/v solution of n-

tetradecane in hexane. Allow the solvent to evaporate and 

carry out the chromatography in the same direction as the 

impregnation. 

Mobile phase. A mixture of 3 volumes of acetone, 80 volumes 
of a 7.2 per cent w/v solution of disodium hydrogen 

orthophosphate and 120 volumes of a 2.1 per cent w/v solution 

of citric acid 

Test solution. Shake a quantity of Ott powdered tablets 
containing 0.25 g of anhydrous cephalexin with 10 ml of 2 M 
hydrochloric acid, filter and use the filtrate. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with 2 M hydrochloric acid. 

Reference solution (b). A 0.025 per cent w/v solution of 
7-aminodesacetoxycephalosporanic acid RS in 2 M 
hydrochloric acid. 

Reference solution (c). A 0.025 per cent w/v solution of 
DL-phenylglycine in 2 M hydrochloric acid. 

Reference solution (d). A solution containing 2.5 per cent 
w/v of cephalexin RS and 0.025 per cent w/v each of 7-amino-
desacetoxycephalosporanic acid RS and DL-phenylglycine 
in 2 M hydrochloric acid. 

Apply separately to the plate 5 pl of each solution. After 
development, dry the plate at 90° for 3 minutes, spray the hot 
plate with a 0.1 per cent w/v solution of ninhydrin in the 
mobile phase, heat the plate at 90° for 15 minutes and allow to 
cool. In the chromatogram obtained with the test solution any 
spot corresponding to 7-aminodesacetoxycephalosporanic 
acid is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent), any spot 
corresponding to DL-phenylglycine is not more intense than 
the spot in the chromatogram obtained with reference solution 
(c) (1.0 per cent) and any other secondary spot is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (1.0 per cent). The test is not valid unless 
the chromatogram obtained with reference solution (d) shows 
three clearly separated spots. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Shakia-quaiity . 
 of the powder containing 0.25 g of anhydrous cephalexinWith 

100.0 ml of water for 30 minutes, add sufficient amount of 

water to produce 250.0 ml and filter. Dilute 25.0 ml of the filtrate 
to 50.0 ml with water. 

Reference solution (a). A 0.05 per cent w/v solution of 
cephalexin RS in water. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of cephalexin RS and cephradine RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Nucleosil C 18), 

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cephalexin 
and cephradine is at least 4.0. 

Inject reference solution (a). he test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 1 61-117N304S in the tablets. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cephalexin. If the tablets are 
dispersible, the label also states that the tablets should be 
dispersed in water immediately before use. 

Cephaloridine 

COO 

0 	N 

N 
H H H 

C19H17N304S2 
	 Mol. Wt. 415.5 

Cephaloridine is (7R)-3-(1-pyridiniomethyl)-7-[(2-thienyl)- 
acetamido]-3-cephem-4-carboxylate (a-form or 8 -form). 

Cephaloridine contains not less than 96.0 per cent and not 
more_than 102.0 per cent of C I 9H I 7N304S2, calculated on the 
anhydrous 'basis. 

Category. Antibacterial. 
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Dose. By intravenous, intramuscular or deep subcutaneous 
injection, I to 4 g daily, in divided doses. 

Description. A white or almost white, crystalline powder; odour, 
slight and resembling that of pyridine. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephaloridine 
(a form)RS or cephaloridine (8-form) RS or with the reference 
spectrum of cephaloridine (a-form) or cephaloridine (8 -form). 

B. Mix 20 mg with a few drops of an 80 per cent v/v solution of 
sulphuric acid containing 1 per cent v/v of nitric acid; a 
bluish-green colour is produced. 

C. To a 0.5 per cent w/v solution add 1 ml of chloramine 
solution and 2 ml of 0.1 Msodium hydroxide; a dull red colour 
is produced which persists for 1 minute. 

D. It gives the reactions of penicillins and cephalosporins 
(2.3.1). 

'Tests 

Appearance of solution (2.4.1). Solution A is clear. 

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution 
(solution A) prepared by dissolving in carbon dioxide-free 
water, warming to 30° and cooling to 20° .  

Specific optical rotation (2.4.22). +46.0° to +50.0°, determined 
at 25° in a 1.0 per cent w/v solution. 

Light absorption. When examined in the range 230 nm to 
360 nm (2.4.7) a 0.0012 per cent w/v solution shows absorption 
maxima at about 240 nm and 255 nm; absorbance at the 
maximum at about 240 nm, 0.43 to 0.48. The ratio of the 
absorbance at the maximum at about 240 nm to that at about 
255 nm is not more than 1.10. 

Pyridine. Dissolve about 25 mg in 10 ml of water and add 
2.5 ml of a buffer solution prepared by adjusting a 5 per cent 
w/v solution of disodium hydrogen phosphate to pH 6.0 with 
phosphoric acid and adding 1 per cent v/v of aniline. Add 
1.25 ml of a solution prepared by decolorising a 0.5 per cent 
v/v solution of bromine with potassium cyanide solution, 
shaking and allowing to stand for 2 minutes, and sufficient 
water to produce 25 ml and allow to stand for 25 minutes. 
Measure the absorbance of the resulting solution at the 
maximum at about 462 nm, using as the blank a solution 
prepared in a similar manner but omitting the substance under 
examination (2.4.7). The absorbance is not more than that of a 
solution prepared by treating 2.5 ml of a 0.005 per cent w/v 
solution ofpyridine in a similar manner. 

Sulphated ash (2.3.18). Not more than 0.2 pa ct: 

Water (2.3.43). Not more than 0.5 per cent Wiw (a-form) and 
not more than 3.0 per cent w/w (8-form), detennined on 0.25 g. 

Use as the solvent a mixture of equal volumes of dehydrated 
methanol and dehydrated pyridine in place of methanol. 

Assay. Weigh accurately about 60 mg and dissolve in sufficient 
water to produce 50.0 ml. Transfer 10.0 ml to a stoppered flask, 
add 5 ml of I M sodium hydroxide and allow to stand for 20 
minutes. Add 20 ml of a buffer solution containing 35.0 per cent 
w/v of sodium acetate and 42.4 per cent v/v of glacial acetic 
acid, 5 ml of 1 Al hydrochloric acid and 25.0 ml of  
0.01 M iodine, close the flask with a wet stopper and allow to 
stand for 3 hours in a water-bath at 30°, protected from light. 
Titrate the excess of iodine with 0.02 Msodium thiosulphate  
using starch solution, added towards the end of the titration, 
as indicator. To a further 10.0 ml of the solution add 20 ml of the 
buffer solution and 25.0 ml of 0.01 M iodine, allow to stand 
for 3 hours in a water-bath at 30°, protected from light. Titrate 
the excess of iodine with 0.02 M sodium thiosulphate using 
starch solution, added towards the end of the titration, as 
indicator. The difference between the titrations represents the 
volume of 0.01 M iodine equivalent to the cephaloridine 
present. Calculate the content of C 19 1-1 1 .7N30482  from the 
difference obtained by simultaneously carrying out the Assay 
using cephaloridine (8 form) RS instead of the substance 
under examination. 

Cephaloridine intended for use in the manufacture of 
parenteral preparations complies with the following 
additional tests. 

Pyrogens. Complies with the test for pyrogens (2.2.8), using 
not less than 50 mg per kg of the rabbit's weight, dissolved in 
1 ml of Water for injections. • Ann* 
Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture in a refrigerator 
(8° to 15°). If the material is intended for use in the manufacture 
of parenteral preparations, the container should be sterile, 
tamper-evident and sealed so as to exclude micro-organisms. 

Labelling. The label states (1) whether the contents are 
Cephaloridine (a-form) or Cephaloridine (8-form); (2) whether 
or not it is intended for use in the manufacture of injectable 
preparations. 

Cephaloridine Injection 
Cephaloridine Injection is a sterile material consisting of 
Cephaloridine with or without auxiliary substances. It is tilled 

in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of Water for Injection., 

 immediately before use. 

Trie.Onstii0e .solution complies with the requirements for 
, 

'Clarij-ofsolution and Particulate matter stated under 
Parenteral Preparations (Injections). 

storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 

recommended by the manufacturer. 

Cephaloridine Injection contains not less than 90.0 per cent 

and not more than 105.0 per cent of the stated amount of 
anhydrous cephaloridine, C I9H 17N 304S,. 

Usual strengths. 250 mg; 500 mg; 1 g. 

Description. A white or almost white, crystalline powder; 

odour, slight and resembling that of pyridine. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A.Determine by infrared absorption specS;r,ephotometry (2.4.6). 
Compare the spectrum with that obtained with cephaloridine 
(a form) RS or cephaloridine (8-form) RS or with the reference 
spectrum of cephaloridine (a-form) or cephaloridine (8-form). 

B.Mix 20 mg with a few drops of an 80 per cent v/v solution of 
s ulphuric acid containing 1 per cent v/v of nitric acid; a 
bluish-green colour is produced. 

C.To a 0.5 per cent w/v solution add 1 ml of chloramine 
solution and 2 ml of 0.1 Msodium hydroxide; a dull red colour 
is produced which persists for 1 minute. 

D.It gig es the reactions ofpenicillins and cephalosporins (2.3.1). 

Tests 

Appearance of solution. Solution A is clear (2.4.1). 

pH (2.4.24).4.0 to 6.0, determined in a 10.0 per cent w/v solution 
(solution A) prepared by dissolving in carbon dioxide-free 
water, warming to 30° and cooling to 20°. 

Specific optical rotation (2.4.22). +46.0° to +50.0°, determined 
at 25' in a 1.0 per cent w/v solution. 

Light absorption. When examined in the range 230 nm to 
360 nm (2.4.7) a 0.0012 per cent w/v solution shows absorption 
maxima at about 240 nm and 255 nm; absorbance at the 
maximum at about 240 nm, 0.43 to 0.48. The ratio of the 
absorbance nn  or iba n

is 
cneoat more than llo. maximum at about 240 nm to that at about 

255 
 

Pyridine. Dissolve about 25 mg in 10 ml of water and add 
2.5 ml of a buffer solution prepared by adjusting a 5 per cent 
w/v solution of disodium hydrogen phosphate to pH 6.0 with 
phosphoric acid and adding 1 per cent v/v of aniline. Add 

1 .25 ml of a solution prepared by decolorising a 0.5 per cent 
v/v solution of bromine with potassium cyanide solution, 
shaking and allowing to stand for 2 minutes, and sufficient 
water to produce 25 ml and allow to stand -for'25 mirlutes. 
Measure the absorbance of the resulting solution at the 
maximum at about 462 nm, using as the blank a solution  

prepared in a similar manner but omitting the substance under 
examination (2.4.7). The absorbance is not more than that of a 
solution prepared by treating 2.5 ml of a 0.005 per cent w/v 
solution ofpyridine in a similar manner. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 0.5 per cent w/w (a-form) and not 
more than 3.0 per cent w/w (8-form), determined on 0.25 g. Use 
as the solvent a mixture of equal volumes of dehydrated 
methanol and dehydrated pyridine in place of methanol. 

Assay. Determine the weight of the contents of 10 containers 
Weigh accurately a quantity of the mixed contents of the 
10 containers containing about 60 mg of cephaloridine and 
dissolve in sufficient water to produce 50.0 ml. Transfer 
10.0 ml to a stoppered flask, add 5 ml of I Msodium hydroxide 
and allow to stand for 20 minutes. Add 20 ml of a buffer solution 
containing 35.0 per cent w/v of sodium acetate and 42.4 per 
cent v/v ofglacial acetic acid, 5 ml of 1 M hydrochloric acid 
and 25.0 ml of O. 0/ M iodine, close the flask with a wet stopper 
and allow to stand for 3 hours in a water-bath at 30°, protected 
from light. Titrate the excess of iodine with 0.02 M sodium 
thiosulphate using starch solution, added towards the end 
of the titration, as indicator. To a further 10.0 ml of the solution 
add 20 ml of the buffer solution and 25.0 ml of 0.01 M iodine, 
allow to stand for 3 hours in a water-bath at 30°, protected 
from light. Titrate the excess of iodine with 0.02 M sodium 
thiosulphate using starch solution, added towards the end of 
the titration, as indicator. The difference between the titrations 
represents the volume of 0.01 M iodine equivalent to the 
cephaloridine present. Calculate the content of CI9H17N304S2 
from the difference obtained by simultaneously carrying out 
the Assay using cephaloridine (8-form) RS instead of the 
substance under examination. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labelling. The label states (1) the weight of Cephaloridine 
contained in the sealed container; (2) whether the contents 
are Cephaloridine (a-form) or Cephaloridine (8-form). 

Cetirizine Hydrochloride 
Cetirizine Dihydrochloride 

CI 

, 2HCI 

calf1250N203,211C 	 Mol. Wt. 461.8 



age.  Store protected from light, at a OM eratnre not Stor 
excee ding  30°. 

aisiM 

Cetirizine Hydrochloride is [2-[4-[(4-chlorophenyl) 
phenylmethyl]-1-piperazinyl]ethoxy]acetic acid dihydro-
chloride. 

Cetirizine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 21 H25 C1N203 ,2HC1, 
calculated on the dried basis. 

Category. Antihistaminic. 

Dose. 10 mg once daily. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cetirizine 
hydrochloride RS or with the reference spectrum of cetirizine 
hydrochloride. 

B. Dissolve 20.0 mg in 50 ml of a 1.03 per cent w/v solution of 
hydrochloric acid and dilute to 100.0 ml with the same acid. 
Dilute 10.0 ml of this solution to 100.0 ml with the acid. 

When examined in the range 210 nm to 350 nm (2.4.7), the 
resulting solution shows an absorption maximum at about 
231 nm. The specific absorbance at 231 nm is 359 to 381. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume of ammonia, 10 volumes 
of methanol and 90 volumes of dichloromethane. 

Test solution. Dissolve 10 mg of the substance under 
examination in water and dilute to 5 ml with the same solvent. 

Reference solution (a). Dissolve 10 mg of cetirizine 
hydrochloride RS in water and dilute to 5.0 ml with the same 
solvent. 

Reference solution (b). Dissolve 10 mg of chlorphenamine 
maleate RS in water and dilute to 5.0 ml with the same solvent. 
To 1 ml of the solution add 1 ml of reference solution (a). 

Apply to the plate 5µl of each solution. After development, 
dry in a current of cold air and examine under ultraviolet light 
at 254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to the principal spot in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution BYS7-(2.4.1).. 

pH (2.4.24). 1.2 to 1.8, determined in solutiori.K. -:  

IP 2018 

Related substances. Determine by liquid  chromatogra 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance  under 
examination in the mobile phase and dilute to 100.0 ml  with the  
mobile phase. 

Reference solution (a). A solution containing 0.02  per cent 
w/v each of cetirizine dihydrochloride RS and (RS)-11 - 

 chlorophenyl)phenylmethyl]piperazine RS (cetirizine 
impurity A) in the mobile phase. Dilute 1 ml of the  solution to 
100 ml with the mobile phase. 

Reference solution (b). Dilute 2 ml of the test  solution to 
50.0 ml with the mobile phase. Dilute 5.0 ml of the  solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

silica gel (5 p.m), 
--  mobile phase: a mixture of 0.4 volume of dilute sulph

uric 

 
acid, 6.6 volumes of water and 93 volumes  of 
acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm. 
- injection volume: 204 

Inject reference solution (a). The test is not valid unless  the 
resolution between the peaks due to cetirizine and impurii ■,  A 
is not less than 2 and the tailing factors are not more than  2.0. 

Inject reference solution (b) and the test solution.  Run the 
chromatogram for 3 times the retention time of cetirizine.  In 
the chromatogram obtained with the test solution, the  area of 
any impurity peak is not more than 0.5 times the area  of the 
principal peak in the chromatogram obtained with  reference 
solution (b) (0.1 per cent). The sum of the areas of  all such 
peaks is not more than 1.5 times the area of the principal  peak 
in the chromatogram obtained with reference solution  (b) (0.3 
per cent). Ignore any peak with an area 0.1 times the  area of 
the principal peak in the chromatogram obtained with  reference 
solution (b) (0.02 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 	-4,44. 

Loss on drying (2.4.19). Not more than 0.5 per cent,  deterrai ned 
on 1.0 g by drying in an oven at 100' to 105°. 

Assay. Weigh accurately about 0.1 g, dissolve in 70  ml of a 

mixture of 30 volumes of water and 70 volumes of acetone. 
Titrate with 0.1 M sodium hydroxide to the second point  of 

inflexion. Determine the end-point potentiometrically  (2.4.25). 

Carry out a blank titration. 

, 
1 ml of 0. I M sodium hydroxide is equivalent to 0.01539 gl 
C)", Hy-t1 3N203. 

 

Storage. Store protected from light. 

r 
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 Cetirizine ISLyigrullidp 

Cetirizi ne  

Cetirizine  Syrup contains not less than 90.0 per cent and not 

more than 
 110.0 per cent of the stated amount of cetirizine 

Y  

hloride C, I H25C1N203, 2HC1. 

hUsduralcstrength.  5 mg per 5 ml. 

Identification 

In the  Assay, the principal peak in the chromatogram obtained 

with the  test solution corresponds to the peak in the 

chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24).  4.5 to 5.5. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay .  Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water and 40 volumes of 

acetonitrile. 

Test s olution. Weigh accurately a quantity of the syrup 
contai ning  5 mg of Cetirizine Hydrochloride, dissolve in 
100.0 ml of  the solvent mixture and filter. 

Reference solution. A 0.005 per cent w/v solution of cetirizine 
dihydrochloride RS in the solvent mixture. 

Chromatographic system 
a  stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane chemically bonded to porous silica (5 µm),
mobile  phase: a mixture of 40 volumes of acetonitrile 
and  60 volumes of 0.0025 M 1-heptane sulphonic acid 
prepared by dissolving 0.55 g of 1-heptane sulphonic 
acid sodium in 1000 ml of water, adjusting the pH to 3.5 
with  0.1 M sulphuric acid, 
flow  rate: 1 ml per minute, 
spectrophotometer set at 210 inn, 
injection volume: 20 O. 

tailing  factor is not more than 2.0, the column efficiency is not 
less than  3000 theoretical plates and the relative standard 
deviation  for replicate injections is not more than 2.0 per cent. 

Inject the  reference solution and the test solution. 

the content 
 the weight per ml ( 2.4.29 ) of the syrup and calculate 

ntent  of C21H25C1N203,2HCI, weight in volume. 

Cetirizine Tablets 
Cetirizine Hydrochloride Tablets 

Cetirizine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cetirizine 
hydrochloride, C21H25C1N203,2HC 1 . 

Usual strengths. 10 mg; 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with the 
dissolution medium if necessary, at the maximum at about 
230 nm (2.4.7). Calculate the content of C21H25C1N203,2HC1in 
the medium from the absorbance obtained from a solution of 
known concentration of cetirizine hydrochloride RS in the 
same medium. 

D. Not less than 75 per cent of the stated amount of 
C211125C1N203,2Ha. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing 20 mg of Cetirizine 
Hydrochloride, add 50 ml of the mobile phase, mix and dilute 
to 100 ml with the mobile phase. 

Reference solution (a). A solution containing 0.02 per cent 
w/v each of cetirizine hydrochloride RS and (RS)-1-[(4- 
chlorophenyl)phenylmethyll piperazine RS (cetirizine 
impurity A) in the mobile phase. Dilute 1 ml of the solution to 
100 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel (5 pm), 
- mobile phase: a mixture of 0.4 volume of dilute sulphuric 

acid, 6.6 volumes of water and 93 volumes of 
acetonitrile, 

- 	 rate'. ml per minute, 
;

- 

spectrophotometer set at 230 nm, 
' . injection volume: 20 

-.ALW 
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CETIRIZINE TABLETS 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cetirizine and cetirizine 
impurity A is not less than 2.0 and the tailing factors not more 
than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of cetirizine. In the 
chromatogram obtained with the test solution the area of any 
impurity peak is not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent). The sum of the areas of all such peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
peak with an area 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

IP 2018 

Cetostearyl Alcohol 
Cetostearyl Alcohol is a mixture of solid aliphatic alcohols 
consisting chiefly of stearyl and cetyl alcohols. 

Cetostearyl Alcohol contains not less than 40.0 per cent of 
stearyl alcohol and sum of stearyl alcohol and cetyl alcohol is 
not less than 90.0 per cent. 

Category. Pharmaceutical aid (ointment base). 

Description. A white or pale yellow, wax like mass, plates, 
flakes or granules. 

Identification 

In the Assay, the two principal peaks in the chromatogram  
obtained with the test solution corresponds to the pri ncipal 

 

peaks in the chromatogram obtained with the refe rence 
solution. 

Tests 

Melting range (2.4.21). 47° to 56°, determined by Method II. 
Introduce the substance under examination into the capillary 
tubes and allow to stand at 2° to 8° for 12 hours before carrying 
out the determination. 

Appearance of solution. Dissolve 0.5 g in 20 ml of boiling 
ethanol (95 per cent). The solution is clear (2.4.1 ) and not 
more intensely coloured than reference solution BS6 (2.4.1). 

Acid value (2.3.23). Not more than 1.0. 

Hydroxyl value (2.3.27). 208 to 228. 

Saponification value (2.3.37). Not more than 2.0. 

Iodine value (2.3.28). Not more than 3.0, determined by Method 
B in a 8.0 per cent w/v solution in chloroform. 

Hydrocarbons. Dissolve 2.0 g in 100 ml of light petroleum 
(40° to 600), warming slightly if necessary, and transfer the 

solution to a column (25 cm x 10 mm) of anhydrous alumina 
which has been slurried with light petroleum (40° to 600). 
Elute with two portions, each of 50 ml, of light petroleum 
(40° to 60°) into a flask, remove the light petroleum and dry at 

80°; the residue weighs not more than 30 mg. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 0.1 g of the substance under 

examination in 10 ml of the ethanol (95 per cent). 

Reference solution. A solution containing 0.6 per cent Wi \ Of  

cetyl alcohol RS and 0.4 per cent w/v of stearyl alcohol RS in 

ethanol (95 per cent). Dilute 1.0 ml of this solution to 10.0 ml 

with the same solvent. 

Chroniatograph e system 

Ip 2018 

_ temperature :  o  
lumn time 

(mm) 
0-20 

20-40 

temprature 

(0) 
150- 250 

250 

_ Inl et port and detector at 250°, 

_ fla: ne ionization detector, 

_ flo w rate: 1 ml per minute, using nitrogen as the carrier 

ga 
Inject 1 ill of the reference solution. The test is not valid unless 
the resolution between the peaks due to cetyl alcohol and 

stearyl alcohol  

reference 

ei ns cnot 

solution 

 1 e s less than an5d t h. O. 

Inject 	test solution. lc  

ltahe t the content of cetyl alcohol, C 16H340 and stearyl 
Calaceohutol, 18H380. 

Cetrimide 

H3C 

H3C\ 	
✓C H3 Br 

H3C 

Cetrimide consists of trimethyltetradecylammonium bromide 
(n = 11) with small amounts of trimethylhexadecylammonium 
bromide (n = 13) and trimethyldodecylammonium bromide 
(n=9). 

Cetrimide contains not less than 96.0 per cent and not more 
than 101.0 per cent of alkyltrimethylammonium bromides, 
calculated as C 17H38BrN (336.4) on the dried basis. 

Categor y. Pharmaceutical aid; bactericide. 

Descrip Lion. A white or creamy-white, voluminous, free-
flowing powder; odour, faint and characteristic. 

Identif cation 

w/v solution 

A. To 10 ml of a 1 per cent w/v solution add 2 ml of potassium 
ferricyanide solution; a yellow precipitate is produced. 

e 

B. To 10 ml a 1 per cent w/v solution add 2 ml of a 10 per cent 
a 

 yellow precipitate is produced. 

D. Dissolve0.25 g in sufficient ethanol (9 percent) to , 
produce and m10. Absorbance isonfotthme roerseutlhtainngo.05  	between 
260 

nm 
 d 280 

 

CETRIMIDE CREAM 

Tests 

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1). 

Acidity or alkalinity. Dissolve 1.0 g in 50 ml of water and add 
2 drops of bromocresol purple solution. Not more than 0.1 ml 
of either 0.1 M hydrochloric acid or 0.1 Msodium hydroxide 
is required to change the colour of the solution. 

Amine salts. Carry out the Assay described below using a 
further 25.0 ml of the original solution and 10 ml of 0.1 M 
hydrochloric acid instead of the 0.1 M sodium hydroxide. 
The difference between the volume of 0.05 M potassium 
iodate required in the titration and that required in the Assay 
is not more than 1.0 ml for each g of the substance used. 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh accurately about 2.0 g and dissolve in sufficient 
water to produce 100.0 ml. Transfer 25.0 ml of the solution to 
a separator, add 25 ml of chloroform, 10 ml of 0.1 Msodium 
hydroxide and 10.0 ml of a freshly prepared 5.0 per cent w/v 
solution of potassium iodide. Shake well, allow to separate, 
and discard the chloroform layer. Shake the aqueous solution 
with three quantities, each of 10 ml, of chloroform and discard 
the chloroform solution. Add 40 ml of hydrochloric acid, allow 
to cool and titrate with 0.05 M potassium iodate until the 
deep brown colour is almost discharged. Add 2 ml of chloroform 
and continue the titration, with shaking, until the chloroform 
layer no longer changes colour. Carry out a blank titration on 
a mixture of 20 ml of water, 10.0 ml of the freshly prepared 
potassium iodide solution and 40 ml of hydrochloric acid. 
The difference between the titrations represents the amount 
of potassium iodate required. 

1 ml of 0.05 M potassium iodate is equivalent to 0.03364 g of 
C17H38BrN. 

Cetrimide Cream 
Cetrimide 
	

5g 

Cetostearyl Alcohol 
	

50 g 

Liquid Paraffin 
	

500 g 

Purified Water 
	 1000 g 

Melt the Cetostearyl Alcohol and heat with the Liquid Paraffin 
to about 60°. Dissolve the Cetrimide in sufficient Purified Water 
to produce about 450 g. Add the aqueous solution to the oily 

-1 ' phase-  when bdth are at about 60° and mix. Stir gently until 
cdol, add sufficient of the Purified Water to produce 1000 g 
and mix. 

Uniformity of content. (For tablets containing 10 mg or less) 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution. 

Test solution. Disperse 1 tablet in the mobile phase, mix and 
dilute to 100.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
the solution to 10.0 ml with mobile phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 25 mg of Cetirizine 
Hydrochloride, add the mobile phase, mix and dilute to 50.0 ml 
with the mobile phase, filter. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase. 

Reference solution. A 0.05 per cent w/v solution of cetirizine 
hydrochloride RS in the mobile phase. Dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane chemically bonded to porous silica 
(5  Pin), 
mobile phase: dissolve 0.19 g of heptane sulphonic acid 
sodium salt in 300 ml water add 700 ml acetonitrile and 
mix. Adjust pH to 3.2 with 0.05 M sulphuric acid, filter, 
flow rate: 1.2 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 20 pi 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 
Calculate the content of C2 I F125C1N203 ,2HC1 	table t 

Storage. Store protected from moisture, at a temperature tiot-4.:r 	a capitlary column 30 m x 0.32 mm packed 
exceeding 30°. 	 poly(dimethypsiloxane (1 gm), 



a ' 

s -equivalent to 

Cetrimide Cream contains not less than 88.0 per cent and not 
more than 106.0 per cent w/w of the stated amount of cetrimide, 
C17H38BrN. 

Identification 

Mix 1 g with 50 ml of water. The diluted cream complies with 
the following tests: 

A. To 10 ml, add 2 ml of potassium ferricyanide solution; a 
yellow precipitate is produced. 

B. Shake 3 ml of water with 1 ml of I Msulphuric acid, 2 ml of 
chloroform and 0.5 ml of methyl orange solution. Add 2 ml of 
the diluted cream shake and allow to separate; a yellow colour 
develops in the chloroform layer. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Weigh a quantity of the cream containing 5 mg of 
Cetrimide add 10 ml of hot water and shake gently until 
dispersed. Add 5 ml of 1 Msulphuric acid, 20 ml of chloroform 
and 0.25 ml of dimethyl yellow solution and titrate with 
0.001 M dioctyl sodium sulphosuccinate. 

1 ml of 0.001 M dioctyl sodium sulphosuccinate is equivalent 
to 0.0003364 g of C I7H38BrN. 

Labelling. The label states the strength as the percentage 
w/w of Cetrimide. 

Cetrimide Emulsifying Ointment 
Cetrimide Emulsifying Ointment is an ointment containing 
cetrimide in a suitable base. 

Cetrimide Emulsifying Ointment contains not less than 
2.5 per cent and not more than 3.3 per cent w/w of the stated 
amount of cetrimide, C I7H38BrN. 

Tests 

Other tests. Comply with the tests stated under Ointments. 

Assay. To 0.3 g in a stoppered cylinder, add 10 ml of hot water 
and shake until the solid is dispersed. Add 5 ml of 1 M 
sulphuric acid, 20 ml of chloroform and 1 ml of dimethyl 
yellow and oracet blue B solution and titrate with 0.001 M 
sodium dodecyl sulphate. 

1 ml of 0.001 M sodium dodecyl sulphate 
0.3364 mg of C I7 Fl uBrN. 

Cetyl Alcohol 
Palmityl Alcohol; n-Hexadecyl Alcohol; 1 -Hexal 

Cetyl Alcohol is a mixture of solid alcohols consisting 
of 1-hexadecanol, C, 6H340. 

Cetyl Alcohol contains not less than 95.0 per cent of C, 6H34  

Category. Pharmaceutical aid (stiffening, emulsify ing and 
tablet coating agent). 

Description. A white, unctuous mass, powder, flakes or 
granules; odour, slight. 

Identification 

In the Assay, the principal peak in the chromatogram obtain 
with the test solution corresponds to the principal peak in thA 
chromatogram obtained with reference solution (a). 

Tests 

Melting range (2.4.21). 46° to 52°, determined by Method II. 
Introduce the substance under examination into the capillary 
tubes and allow to stand at 2° to 8° for 12 hours before carrying 
out the determination. 

Appearance of solution. Dissolve 0.5 g in boiling ethanol 
(95 per cent), cool and dilute to 20 ml with the same solvent. 
The resulting solution is clear (2.4.1) and not more intensely 
coloured than reference solution BS6 (2.4.1). 

Acid value (2.3.23). Not more than 1.0. 

Hydroxyl value (2.3.27). 218 to 238. 

Saponification value (2.3.37). Not more than 2.0. 

Iodine value (2.3.28). Not more than 2.0, determined lv \ lethod 

B in a 8.0 per cent w/v solution in chloroform. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of the ethanol (95 per cent). 

Reference solution (a). Dissolve 50 mg of cetyl alcohol RS in 

5.0 ml of the ethanol (95 per cent). 	 11.0  

Reference solution (b). Dissolve 50 mg of stearyl alcohol RS 
me 

in 10.0 ml of the ethanol (95 per cent). 	 - 

Reference solution (c). Mix 1.0 ml each of reference solution 

(a) and (b) and dilute to 10.0 with the ethanol (95 per cc 

Chromatographic system 
- a capillary column 30 m x 0.32 mm packed with  

- inlet port and detector at 250., 

_ 
 flame ionization detector, 

flow rate: 
_ 

 lml per minute, using nitrogen as the carrier 

gas. 

Inject I 
ill of reference solution (c). The test is not valid unless 

the 
resolution between the peaks due to cetyl alcohol and 

stearyI alcohol 
 test solution. 

Calculate the 

	5.0. 

e Inject reference 

is not 

 

content of cetyl alcohol, C 16H340. 

Cetyl Pa Imitate 

cH3(cH2)14coocH2(cH2)14cH3 

C321-16102 
	 Mol. Wt. 480.9 

Cetyl Palmitate is hexadecyl palmitate. 

Cetyl Palmitate is a mixture of C14 to C18 esters of lauric acid 
(dodecanoic), myristic acid (tetradecanoic), palmitic acid 
(hexadecanoic) and stearic acid (octadecanoic) (Cetyl esters 
wax). 

Cetyl Palmitate contains not less than 10.0 per cent and not 
more than 20.0 per cent for cetyl palmitate 15; not less than 
60.0 per cent and more than 70.0 per cent for cetyl palmitate 65 
and not less than 90.0 per cent for Cetyl palmitate 95. 

Category. Pharmaceutical aid. 

Description. A white or almost white, waxy plates, flakes or 
powder. 

Identification 

In the Assay,1 the principal peaks in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatograi al obtained with reference solution (a) and (b). 

Tests 

Appearance of solution. A 20.0 per cent w/v solution in 

reference

dich loromethane,      soh
solution 

iony si 6s (n2Aotmore    intensely coloured than 

tMheelstoinivn  Melting pointinnt (2.4.21). About 45° for Cetyl palmitate 15 and 
Cetyl palmitate 65 and about 52° for Cetyl palmitate 95. 
w2 h  Aticayitdodeurrvo:aasx.luthie‘(,;3.52m3).inNuotet 

minutes. 

than 4.0. Dissolve 10 g in 50 ml of 
mixture described by heating under reflux on a 

ague (2.3.27). Not more than 20. 
Saponification value (2.3.37). 105 to 120. Heat under reflux for 

Iodine value (2.3.28). Not more than 2.0. 

Alkaline substances. Dissolve 2.0 g with gentle heating in a 
mixture of 1.5 ml of ethanol (95 per cent) and 3 ml of toluene. 
Add 0.05 ml of a 4 per cent w/v solution of bromophenol blue 
in ethanol (95 per cent). Not more than 0.4 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to yellow. 

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml, 
add 3 ml of bromine water and 2 ml of a 20 per cent w/v 
solution of citric acid, mix and add 10 ml of 6 M ammonia and 
1 ml of a 1 per cent w/v solution of dimethylglyoxime in ethanol 
(95 per cent). Mix, dilute to 50 ml with water and allow to 
stand for 5 minutes; any colour produced is not more intense 
than that produced by treating in the same manner and at the 
same time 1.0 ml of nickel standard solution (10 ppm Ni) 
diluted to 20 ml with water (1 ppm). 

Total ash (2.3.19). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 0.3 per cent w/w, determined on 
1.0 g using a mixture of equal volumes ofanhydrous methanol 
and dichloromethane. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 25 mg of the substance under 
examination in 25 ml of hexane. 

Reference solution (a). Dissolve 25 mg of coy/ palmitate 95 
RS in 25 ml of hexane. 

Reference solution (b). Dissolve 25 mg of cetyl palmitate 15 
RS in 25 ml of hexane. 

Chromatographic system 
- a capillary column 10 m x 0.53 mm, packed with 

poly(dimethyl)siloxane (film thickness 2.65 gm), 
- temperature: 

column100° to 300° @10° per minute, 
inlet port and detector 350°, 

- a flame ionisation detector, 
- flow rate: 6.5 ml per minute, using nitrogen as the carrier 

gas. 

The relative retention time with reference to cetyl palmitate is 
about 9 minutes, for cetyl alcohol is about 0.3, for palmitic acid 
is about 0.4, for lauric ester is about 0.8, for myristic ester is 
about 0.9 and for stearic ester is about 1.1 

Inject 1 gl of reference solution (b). The test is not valid unless 
the resolution between the peaks due to cetyl palmitate and 
cetyl stearate is not less than 1.5. 

Inject 1 gl each of reference solutions (a), (b) and the test 
solution. 

Storage. Storia protected from moisture, at a temperature not 
exceeding Mr. 

Labelling. The label states the type of cetyl palmitate. 

CETRIMIDE EMULSIFYING OINTMENT CETYL PALMITATE 

poly(dimethyl)siloxane (1 gm), 
- temperature: 

column 	time 
(mm) 
0-20  
20 - 40 

temprature 
(0) 

150 - 250 
250 



ACTIVATED CHARCOAL 

Test solution. Dissolve 10 mg of the substance tinder examination in methanol and dilute to 20.0 nil with methanol. 
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Activated Charcoal 

Decolorising Charcoal 

Activated Charcoal is obtained from vegetable matter by 
suitable carbonisation processes intended to confer a high 
adsorbing power. 

Category. Adsorbent. 

Dose. 50 g. 

Description. A light, black powder, free from grittiness; 
odourless. 

Identification 

A. When heated to redness, burns slowly without flame. 

B. Complies with the test for Adsorbing power. 

Sulphide. Heat 1.0 g with a mixture of 20 ml of water and 5 m  
of 7 M hydrochloric acid to boiling; the fumes evok ed do  
not turn lead acetate paper brown. 

Uncarbonised constituents. Boil 0.25 g with 10 ml of / sodium 
 hydroxide for few seconds and filter; the filtrate is colourless. 

Copper. Determine by atomic absorption spectrophotometry 
 (2.4.2), measuring at 325.0 nm using an air-acetylene flame and 

a solution prepared in the following manner. Boil 2.0 g with 

50 ml of 2 M hydrochloric acid under a reflux condenser for 
1 hour. Filter, wash the filter with 2 M hydrochloric acid and 
evaporate the combined filtrate to dryness on a water-hath. 
Dissolve the residue in sufficient 0.1 M hydrochloric acid to 
produce 50.0 ml. Use copper solution AAS, suitably diluted 
with 0.1 M hydrochloric acid, for preparing the ,tandard 
solutions (25 ppm). 

Tests Reserve the solution for the tests for Lead and Zinc. 

Acidity or alkalinity. Boil 2.0 g with 40 ml of water for 5 minutes. 
Cool, restore to the original volume with carbon dioxide-free 
water and filter, discarding the first 20 ml of the filtrate. To 
10 ml of the filtrate add 0.25 ml of bromothymol blue solution 
and 0.25 ml of 0.02 Msodium hydroxide. The solution is blue 
and not more than 0.75 ml of 0.02 M hydrochloric acid is 
required to change the colour to yellow. 

Acid-soluble substances. Boil 1.0 g with a mixture of 20 ml of water 
and 5 ml of hydrochloric acid for 5 minutes, filter whilst hot and 
collect the filtrate in a previously weighed porcelain 
crucible, wash the residue with 10 ml of hot water, adding the 
washing to the filtrate. To the combined filtrate and washing 
add 1 ml of hydrochloric acid, evaporate to dryness and ignite 
gently to constant weight; the residue weighs not more than 
30 mg. 

Ethanol-soluble substances. Boil 2.0 g with 50 ml of ethanol 
(95 per cent) under a reflux condenser for 10 minutes. Filter 
immediately, cool and adjust the volume to 50 ml with ethanol 
(95 per cent). The filtrate is not more intensely coloured than 
reference solution BYS6 or YS6 (2.4.1). Evaporate 40 ml of the 
filtrate to dryness; the residue, after drying to constant weight 
at 105°, weighs not more than 8 mg. 

Alkali-soluble coloured matter. Boi10.25 g with 10 ml of2 Msodium 
hydroxide for 1 minute, cool and filter; the filtrate, when diluted 
to 10 ml with water, is not more intensely coloured than reference 
solution GYS4, (2.4.1). 

Chlorides (2.3.12). Boi13.0 g with 75 ml of water for 5 minutes, cool. 
Dilute to 100.0 ml with water and filter; 6.0 ml of the filtrate 
complies with the limit test for chlorides. (0.14 per cent). 

Adsorbing power. Not less than 40 per cent of its own weight of 

phenazone, calculated on the dried basis, determined by the 
following method. To 0.3 g add 25 ml of a freshly prepared 
1 per cent w/v solution of phenazone, shake thoroughly for 

15 minutes, filter and discard the first 5 ml of the filtrate. To 

10 ml of the filtrate add 1 g of potassium bromide and 20 ml of 

2 M hydrochloric acid and titrate with 0.0167 M potassium 

bromate, using 0.1 ml of methyl red solution as indicator, until 

the colour changes from reddish pink to yellowish pink and 

titrate slowly towards the end of the titration (a ml). Repeat 

the titration using 10 ml of the phenazone solution beginning 
at the words "add 1 g  titration" (b ml). Calculate the 

percentage of phenazone adsorbed with reference to the dried 

substance using the expression 2.353 (a-b)/w where Iv is the 

Sulphates (2.3.17). 10.0 ml of the filtrate obtained in the test .4. wei ght,  in g, ofthe substance under examination. 
for Chloride complies with the limit test for, sulphates1--.  

-  Stange. Store protected from moisture. 

Lead. Determine by atomic absorption spectrophotometry 
(2.4.2), measuring at 283.3 nm or 217.0 nm using an air-acetylene 
flame. Use the solution prepared in the test for Copper as the 
test solution and lead solution AAS, suitably diluted with 
0.1 Mhydrochloric acid, for preparing the standard solutions 

( 10  ppm). 

Zinc. Determine by atomic absorption spectrophotometry 
(2.4.2), measuring at 214.0 nm using an air-acetylene flame. 
Use the solution prepared in the test for Copper as the test 
solution and zinc solution AAS, suitably diluted with 0.1 M 
hydrochloric acid, for preparing the standard solutions 
(25 ppm). 

Sulphated ash (2.3.18). Not more than 5.0 per cent.  4( 7"Aw 

Loss on drying (2.4.19). Not more than 15.0 percent, determined 
on 1.0 g by drying in an oven at 120° for 4 hours. 

w 201 8  

Chlorambuci l  

COOH 

	

Cl 	N  

CI 

	

C141119C12NO2 	 Mol. Wt. 304.2 

Chlorambucil is 4-[4-bis(2-chloroethyl)amino]phenylbutyric 

acid. 

Chlorambucil contains not less than 98.0 per cent and not 

more than 101.0 per cent of CI4H1902NO2, calculated on the 
anhydrous basis. 

Category. Anticancer. 

Dose. 100 to 200 pg per kg of body weight daily for 4 to 
8 NN eels. 

Description. A white, crystalline powder. 

CAUTION - Chlorambucil must be handled with care; 
contact with the skin and inhalation of airborne particles 
must be avoided. 

Identification 

Test .4 may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorambucil 
RS. 

B.Shake 0.4 g with 10 ml of 2 Mhydrochloric acid and allow to 
stand for 30 minutes, shaking occasionally. Filter, wash the 
residue with two quantities, each of 10 ml, of water and add 
0.5 ml of potassium mercuri- iodide solution to 10 ml of the 
mixed filtrate and washings; a buffprecipitate is produced. To a 
further 10 ml add 0.5 ml of potassium permanganate solution; 
the purple colour is immediately discharged. 

C.Dissolve 50 mg in 5 ml of acetone and dilute to 10 ml with 
water Add 0.05 ml of 2 M nitric acid and 0.2 ml of dilute silver 
nitrate solution; no opalescence is produced immediately. 
Heat on a water-bath; an opalescence is produced. 

Tests 

V0TE 
temperature  or for 24 hours at 4° to 8° and protect them,  om 

I MP II rity G. Determine by liquid chromatography (2.4.14). 

-- The solutions are stable for 8 hours at room 

CHLORAMBUCIL 

Reference solution. Dilute 1.0 ml of the test solution to 50.0 ml 
with the mobile phase. Further dilute 2.0 ml of this solution to 
10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of 1 per cent v/v solution of trifluoroacetic 
acid, 

- flow rate: 1.8 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 ptl. 

The relative retention time with reference to chlorambucil 
(retention time is about 11 minutes) for 4-[21bis(2- 
chloroethypaminolphenylibutanoic acid or 4-[3-[bis(2- 
chloroethypamino]phenyl]butanoic acid (chlorambucil 
impurity G) is about 1.2. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
The area of any peak due to chlorambucil impurity G is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.4 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use and 
protect from light. 

Solvent mixture. 10 volumes of 1.0 per cent w/v solution of 
hydrochloric acid and 90 volumes of acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Dilute 1.0 ml of this solution to 
10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 3.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 11m), 

- mobile phase: A. 0.19 per cent w/v solution of 
ammonium acetate, adjusted to pH 3.9 with acetic acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

rate:1).8 ml per minute, 
- -spectrophotometer set at 260 nm, 

injection volume: 10 IA 



Tests 

Uniformity of content. Complies with the test statA tinder 
Tablets. 

IP- 0)201 8  CHLORAMPHENICOL CHLORAMBUCIL 

Time 
(in min.) 

0 

5 

15 

25 

26 

30 

Mobile phase A 
(per cent v/v) 

60 

60 

10 

10 

60 

60 

Mobile phase B 
(per cent v/v) 

40 

40 

90 

90 

40 

40 

Name 
	

Relative 
retention time 

Chlorambucil impurity B' 	 0.5 

Chlorambucil (Retention time:about 12 minutes) 1.0 

Chlorambucil impurity E' 	 1.4 

1 444-[(2-chloroethyDamino]phenylibutanoic acid, 

24144[24[444-[bis(2-chlorocthyl)amino]phenyl]butanoylloxylethyl] 

(2- chloroethyl)aminodphenyllbutanoic acid. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to chlorambucil impurity E is not more than 6 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.6 per cent). The area of any peak 
due to chlorambucil impurity B is not more than 4 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.4 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than 10 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g. 

Assay. Weigh accurately about 0.2 g, dissolve in 10 ml of 
acetone, add 10 ml of water and titrate with 0. 1 M sodium 
hydroxide using dilute phenolphthalein solution as indicator. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03042 g of 
C I4H I 9C12NO2. 

Storage. Store protected from light. 

Chlorambucil Tablets 
Chlorambucil Tablets contain not less than 90.0 per c ent and 

 not more than 110.0 per cent of the stated amount of 
chlorambucil, C 14 H I9C12N0,. The tablets are coated. 

Usual strengths. 2 mg; 5 mg. 

Identification 

Shake 0.4 g of the powdered tablets with 10 ml of 2 
hydrochloric acid and allow to stand for 30 minutes, shaking 
occasionally. Filter, wash the residue with two quantities 
of 10 ml, of water and add 0.5 ml of potassium mercuri-i 
solution to 10 ml of the mixed filtrate and washings;11 
precipitate is produced. To a further 10 ml add 0.5 
potassium permanganate solution; the purple col 
immediately discharged. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve one tablet as completely as possible 
in 10 ml of 0.1 M hydrochloric acid, add 40 ml of acetonitrile 
and mix in an ultrasonic bath for 5 minutes. Add sufficient 
acetonitrile to produce a solution containing 0.002 per cent 
w/v of Chlorambucil. Filter the solution, preferably through a 
glass microfibre filter paper (such as Whatman GF/C), 
discarding the first 20 ml of the filtrate, and use the filtrate. 

Reference solution. A 0.002 per cent w/v solution of 
chlorambucil RS in a mixture of 90 volumes of acetonitrile 
and 10 volumes of 0.1 M hydrochloric acid. 

.4, milt  
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed will 
octadecylsilane bonded to porous silica (5 p,m), 

- mobile phase: a mixture of 60 volumes of acetonitrili 

and 40 volumes of 0.02 M potassium dihydrogl 
phosphate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Calculate the content of C I4H 19C1 2NO2 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve a 
completely as possible a quantity of the powder containing 
about -10 mg of Chlorambucil in a mixture of 25 ml of 0.1 M 

hydrochloric-acid and 100 ml of acetonitrile by mixing in an 

ultrasonic bath for at least 10 minutes. Dilute to 250.0 ml With 

acetonitrile and filter the solution, preferably through a glass 
inicrofibre filter paper (such as Whatman GF/C), discarding 

the  first 20 ml of the filtrate. Dilute 50.0 ml of the filtrate to 
with a mixture of 90 volumes of acetonitrile and 

R11 0: f°v:or  eunn 
ml 

 volumes of 0.1 M hydrochloric acid. 

Reference solution. A 0.002 per cent w/v solution of 

chlorambucil RS in a mixture of 90 volumes of acetonitrile 

and 10 volumes of 0.1 M hydrochloric acid. 

Carry out the chromatographic procedure described under 

Uniformity of fccoont  teennt  t o. 

Calculate thef C I4H 19C1,NO, in the tablets. 

Chloramphenicol 

OH H 
	CI 

N 
Cl 

02N 

C11 H12C12N205 	 Mol. Wt. 323.1 

Chloramphenicol is 2,2-dichloro-/V-[(1R,2R)-2-hydroxy-
l-hydroxymethyl-2-(4-nitrophenypethyl]acetamide. It is 
produced by the growth of certain strains of Streptomyces 
venezuelae in a suitable medium, but is normally prepared 
by synthesis. 

Chloramphenicol contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I , H 12C12N205, calculated on the 
dried basis. 

Category. Antibacterial. 

Dose. For an adult, 1.5 to 3 g daily, in divided doses; for a 
child, 25 to 50 mg per kg of body weight daily, in divided 
doses. 

Description. A white to greyish-white or yellowish-white, fine 
crystalline powder or fine-crystals, needles or elongated plates; 
odourless. 

Identification 

Test A may be omitted iftests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

chloramphenicol RS or with the reference spectrum of chloramphenicol. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

B.
In the test for Related substances, the princjraispot ifithe 

chromatogram obtained with the test solution corresponds fa-that 
in the chromatogram obtained with reference solution (a). 

C. Dissolve 10 mg in 1 ml of ethanol (50 per cent), add 3 ml of a 
1 per cent w/v solution of calcium chloride and 50 mg of zinc 
powder and heat on a water-bath for 10 minutes. Decant the 
clear supernatant liquid into a test-tube, add 0.1 g of anhydrous 
sodium acetate and 0.1 ml of benzoyl chloride, shake for 
1 minute and add 0.5 ml of a 10.5 per cent w/v solution of ferric 
chloride hexahydrate and, if necessary, add sufficient dilute 
hydrochloric acid to produce a clear solution; a red-violet to 
purple colour is produced. Repeat the test omitting the zinc 
powder; no red colour is produced. 

D. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 7.5, determined in a suspension prepared by 
shaking 50 mg with 10 ml of carbon dioxide-free water. 

Specific optical rotation (2.4.22). +17.0° to +20.0°, determined 
in a 5.0 per cent w/v solution in ethanol. 

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water. 

Test solution. Dissolve 1 g of the substance under examination 
in 100 ml of acetone. 

Reference solution (a). A 1 per cent w/v solution of 
chloramphenicol RS in acetone. 

Reference solution (h). Dilute 0.5 ml of reference solution (a) 
to 100 ml with acetone. 

Apply to the plate 1µl and 20 µl of the test solution, 1µl of 
reference solution (a) and 20 ill of reference solution (b). After 
development, dry the plate in air and examine under ultraviolet 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with 20 p1 of the test solution is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b). 

Chlorides (2.3.12). To 2.0 g add 20 ml of water and 10 ml of 
nitric acid and shake for 5 minutes. Filter through a filter 
paper previously washed by filtering 5-ml quantities of water 
until 5 ml of the filtrate is no longer opalescent on addition of 
0.1 ml of nitric acid and 0.1 ml of a 4.25 per cent w/v solution 
of silver nitrate. The resulting filtrate complies with the limit 
test for chlorides (125 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. , Weigh:accurately about 0.125 g and dissolve in 
sufficient water to produce 250.0 ml. Dilute 10.0 ml with 

0 
OH 	 Related substances. Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel GF254. 
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CHLORAMPHENICOL CAPSULES 
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sufficient water to produce 250.0 ml. Measure the absorbance 
of the resulting solution at the maximum at about 278 nm (2.4.7). 
Calculate the content of C 11 H I2C12N 205  taking 297 as the 
specific absorbance at 278 nm. 

Chloramphenicol intended for use in the manufacture of 
parenteral preparations without a further process for the 
removal of bacterial endotoxins complies with the following 
additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of chloramphenicol. 

Chloramphenicol intended for use in the manufacture of 
parenteral or ophthalmic preparations without a further 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture. If the material 
is intended for use in the manufacture of parenteral or 
ophthalmic preparations without a further appropriate 
procedure of sterilisation, the container should be sterile, 
tamper-evident and sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral or ophthalmic 
preparations. 

Chloramphenicol Capsules 
Chloramphenicol Capsules contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chloramphenicol, C I , H I2C12N205 . 

Usual strengths. 250 mg; 500 mg. 

Identification 

Suspend a quantity of the contents of the capsules containing 
about 1.25 g of Chloramphenicol in 60 ml of water and extract 
with two quantities, each of 20 ml, of light petroleum (60° to 
80°) or light petroleum (100° to 120°). Wash the combined 
extracts with two quantities, each of 15 ml, of water, add the 
washings to the aqueous layer, extract with four quantities, 
each of 50 ml, of ether and remove the ether from the combined 
extracts and evaporate to dryness. The residue, after drying 
to constant weight at 105°, complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
chloramphenicol RS or with the reference spectrum of 
chloramphenicol. 

B. Heat 50 mg with 2 ml of ethanolic potassinin hydraide 
solution in a covered test-tube on a water-bath fot.15 minutes ., 
the resulting solution gives the reactions of chlorides (2.3.1). 

Tests 
Specific optical rotation (2.4.22). +17.0° to +20.0°, determined  
in a 5.0 per cent w/v solution in ethanol of the residue obt.:4 „aisidak.  
in the test for Identification. 

41IMP 
Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter promptly  
through a membrane filter disc having an average pore diameter 
not greater than 1.0 rejecting the first 1 ml of the filtrate. 
Dilute 5.0 ml of the filtrate to 100.0 ml with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at about 278 nm (2.4.7). Calculate the content of 
C I I H I2C1,N 205  taking 297 as the specific absorbance at 
278 nm. 

D. Not less than 85 per cent of the stated amount of 
CI 1H12C12N205. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh accurately a quantity of the mixed contents of 
20 capsules containing about 0.2 g of Chloramphenicol, 
dissolve in 800 ml of water, warming if necessary to effect 
solution and add sufficient water to produce 1000.0 ml. Dilute 
10.0 ml of this solution to 100.0 ml with water and measure the 
absorbance of the resulting solution at the maximum at about 
278 nm (2.4.7). Calculate the content ofC, IHI2C12N205, taking 
297 as the specific absorbance at 278 nm. 

Storage. Store protected from moisture. 

Chloramphenicol Ear Drops 
Chloramphenicol Ear Drops are a solution of Chloramphenicol 
in a suitable vehicle. 

Chloramphenicol Ear Drops contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
chloramphenicol, C II HI2C12N 205 . 11 

Usual strengths. 0.4 per cent w/v; 0.5 per cent w/v. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coati 

the plate with silica GF254. 

Mobile phase. A mixture of 1 volume of water, 10 volume, 
inethaaw/ and90 volumes of chloroform. 

Test s-olution: Dilute a volume of the ear drops containing 

0.1 g of Chloramphenicol to 10 ml with ethanol (95 percent*. 

erence solution. A 1.0 per cent w/v solution of 
Ref  
chloramphenicol RS in ethanol (95 per cent). 

Ap ply to the plate 1 ill of each solution. Allow the mobile 

phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. Dilute a volume of the ear drops containing 50 mg of 
Chloramphenicol to 10 ml with ethanol (50 per cent). To 2 ml, 

add 4.5 ml of 1 M sulphuric acid and 50 mg of zinc powder 
and allow to stand for 10 minutes. Decant the supernatant 
liquid or filter if necessary. Cool the resulting solution in ice 

and add 0.5 ml of sodium nitrite solution and, after 2 minutes, 

g of urea followed by 1 ml of 2-naphthol solution and 2 ml 

of 10 M sodium hydroxide; a red colour is produced. Repeat 
the test omitting the zinc powder; no reti wcolour is produced. 

Tests 

2-Amino-1-(4-nitrophenyl)propane-1,3-diol. Determine by 
liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the ear drops with the mobile 
phase to obtain a solution containing 0.05 per cent w/v of 
Chloramphenicol. 

Reference solution (a). A 0.0025 per cent w/v solution of 
2-amino-1-(4-nitrophenyl)propane-1,3-diol RS in the mobile 
phase. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of chloramphenicol RS and 2-amino-1-(4- nitro-
phenvl)propane-1,3-diol RS in the mobile phase. 

Use chromatographic system as described in the Assay. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
chloramphenicol and 2-amino- 1-(4-nitrophenyl)propane-
1.3-diol is not less than 8.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the solution, the area of any 
(p5e.a0kpecrocrreenstp).onding to 2-amino-1-(4-nitropheny1)-propane- 

the chromatogram obtained with reference solution (a) 
1.3-diol is not more than the area of the principal peak in 

Other tests. Comply with the tests stated under Ear Drops. 
Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Dilute a volume of the ear drops containing 
t2h5 msgolouftChloramphenicolion to5.o  

 mlwith 
h thto5e0mmolbwiliethp  whraasteer. . Dilute 1.0 ml of 

this 
 

Reference  m 

 ere with 

ths to h

l eu mobile 

onbil( ea)p.haAse0.  .1 per cent wiv solution' of 
chloramphenicol RS in water. Dilute 1.0 ml of this solution to 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of chloramphenicol RS and 2-amino-1-(4- nitro-
phenyl)propane-1,3-diol RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 15 volumes of acetonitrile and 85 volumes of a 
0.21 per cent w/v solution of sodium pentanesulphonate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 278 nm, 
- injection volume: 10 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
chloramphenicol and 2-amino- 1-(4-nitrophenyl)propane-
1,3-diol is not less than 8.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I II-112C12N205 in the ear drops. 

Storage. Store protected from light. 

Chloramphenicol Eye Drops 
Chloramphenicol Eye Drops are a sterile solution of 
Chloramphenicol in Purified water. 

Chloramphenicol Eye Drops contain not less than 90.0 per 
cent and not more than 130.0 per cent of the stated amount of 
chloramphenicol, C II H I2C12N205 . 

Usual strength. 0.5 per cent w/v. 

Identification 

To a volume containing 50 mg of Chloramphenicol add 15 ml 
of water and extract with four quantities, each of 25 ml, of 
ether. Combine the extracts and evaporate to dryness. The 
residue complies with the following tests. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and I volume of water. 

Test solution. Dissolve 0.1 g of the residue in sufficient ethanol 
(95 per cent) to produce 10 ml. 

Reference solution. Dissolve 0.1 g of chloramphenicol RS in 
sufficient ethanol (95 per cent) to produce 10 ml. 

Apply to the plate 1µl of each solution. Allow the mobile 
phaselo rise Iffcm. Dry the plate in a current of warm air and 
exam* under ultraviolet light at 254 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 

. 	. j,•• 
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to that in the chromatogram obtained with the reference 
solution. 

B. Dissolve 10 mg in 2 ml of ethanol (50 per cent), add 4.5 ml 
of 1 M sulphuric acid and 50 mg of zinc powder and allow to 
stand for 10 minutes. Decant the supernatant liquid or filter, if 
necessary. Cool the resulting solution in ice and add 0.5 ml of 
sodium nitrite solution and, after 2 minutes, 1 g of urea 
followed by 1 ml of 2-naphthol solution and 2 ml of 10 M 
sodium hydroxide; a red colour is produced. Repeat the test 
omitting the zinc powder; no red colour is produced. 

Tests 

pH (2.4.24). 7.0 to 7.5. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a suitable volume of the eye drops 
containing about 50 mg of chloramphenicol to 100.0 ml with 
the mobile phase. Dilute 5.0 ml of this solution to 25.0 ml with 
the mobile phase and filter through a 0.5 gm or finer porosity 
filter and use the clear filtrate. 

Reference solution. A 0.01 per cent w/v solution of 
chloramphenicol RS in the mobile phase. Filter this solution 
through a 0.5 pm or finer porousity filter and use the clear 
filtrate. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 55 volumes of water, 

45 volumes of methanol and 0.1 volume ofglacial acetic 
acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C li ff 12C12N205 in the drops. 

Storage. Store in light resistant containers at a temperature 
not exceeding 30°. 

Chloramphenicol Eye Ointment 
Chloramphenicol Eye Ointment contains not less than 
90.0 per cent and not more than 120.0 per cent of the stated 
amount of chloramphenicol, C II H I2C12N205 . 

Usual strength. 1 per cent w/w. 

Identification 

Mix a quantity of the eye ointment cont4nit4 	frig of 
Chloramphenicol with 10 ml of light petrolcuin 4X- to 60°), 

centrifuge and discard the supernatant liquid. Repeat this 
procedure using three quantities, each of 10 ml, of the sam e 

 solvent. Dry the residue in oven at 105°. The residue comPl1es 

A. Determine by infrared absorption spectrophotometry (2. u4x  .tie6)e,  

solution in a covered test-tube on a water-bath for 15 min 

Compare the spectrum with that obtained w i th  
chloramphenicol RS or with the reference spectrum 
chloramphenicol. 

B. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution 
the resulting solution gives the reactions of chlorides (2.3.1). 

Tests 

Other tests. Comply with the tests stated under Eye Ointm ems. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer an accurately weighed quantity of the 
ointment, containing about 25 mg of Chloramphenicol, to a 
suitable conical flask, add 20 ml of cyclohexane, mix with the 
aid of ultrasound for about 2 minutes add 60 ml of methanol, 
and mix. Filter this mixture, collecting the filtrate in a 100- ml 
volumetric flask. Wash the filter with methanol, collecting the 
washings in the volumetric flask. Dilute with methanol to 
volume, and mix. Transfer 50.0 ml of the resulting solution to a 
suitable round-bottom flask, and evaporate to dryness by 
rotating the flask under vacuum in a water-bath at 35°. Dissolve 
the residue in 50.0 ml of methanol. Transfer 10.0 ml of the 
resulting solution to a 25-m1 volumetric flask, dilute with the 
mobile phase to volume, and mix. Filter a portion of this solution 
through a 0.5 pm or finer porosity filter, and use the clear 
filtrate. 

Reference solution. A 0.01 per cent w/v solutio n of 
chloramphenicol RS in the mobile phase. Filter this tion 
through a 0.5 gm or finer porosity filter and use the -lear 
filtrate. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 55 volumes of water 

45 volumes of methanol and 0.1 volume ofglacial acetic 
acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 

Inject the reference solution and the test solution. 

Calculate -the content of C II H I2C12N205 in the ointment. 

Storage. Store at a temperature not exceeding 30°. 
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Chloramphenicol Palmitate 

C27H42C 
12N206 	 Mol. Wt. 561.6 

hex 	
nat tn. chloramphenicol 

Chloramphenicol Palmitate is (2R,3R)-2-(2,2-dichloro-

acetam ido)-3-hydroxy-3-(4-nitrophenyl)propyl 

ade c 
 Palmitate contains not less than 97.0 per 

cent anci n more than 103.0 per cent of C 27H42C12N206, 

EY. Antibacterial. 

Dose. Foran adult, the equivalent of 1.5 to 3 g of 

calculated 

chloramphenicol daily, in divided doses; for a child, the 

on the dried basis. 

Category. 

 
equivalent lent of 25 to 50 mg of chloramphenicol per kg of body 
weight daily, in divided doses. (175 mg of chloramphenicol 
palmitate is approximately equivalent to 100 mg of 
chloramphenicol). 

Description. A fine, white or almost white, unctuous powder; 
odour, faint. 

Identification 

A.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum only at about 271 nm; absorbance at 
about 271 nm, about 0.53. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silanised silica gel H. 

Mobile phase. A mixture of 70 volumes of ethanol (95 per 
cent) and 30 volumes of a 10 per cent w/v solution of 
ammonium acetate. 

Test solution. Dissolve 50 mg of the substance under 
examination in a mixture of 1 ml ofl M sodium hydroxide and 
Sa ri

or

eren

phenicol RS in acetone. 
Referen ce 	

allow to stand for 30 minutes and add 1.1 ml of 
M hydrochloric acid and 3 ml of acetone. 

Refe rence 

ff  ee  

am 
ince solution (a). A 0.2 per cent w/v solution of 

chloramphenicol 

 (b). A 0.2 per cent w/v solution ofpalmitic 

'ce solution (c). A 0.2 per cent w/v solution of the 
ce under examination in acetone. 

Apply to the plate 4 gl of each solution. After development, 
dry the plate in air and spray with a solution containing 

0.02 per cent w/v of 2, 7-dichlorofluorescein and 0.01 per cent 
w/v of rhodamine B in ethanol (95 per cent). Allow the plate 
to dry in air and examine under ultraviolet light at 254 nm The 
chromatogram obtained with the test solution shows three 
spots corresponding in position to the principal spots in 
chromatograms obtained with reference solutions (a), (b) and (c). 

C. Dissolve 10 mg in 4 ml of ethanol (95 per cent) add 1 ml of 
1 M sulphuric acid and 50 mg of zinc powder and allow to 
stand for 10 minutes. Filter, cool the filtrate in ice and add 
0.5 ml of sodium nitrite solution and, after 2 minutes, 1 g of 
urea followed by 1 ml of 2-naphthol solution and 2 ml of 10 M 
sodium hydroxide; a red colour develops. Repeat the test 
omitting the zinc powder; no red colour is produced. 

D. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1). 

Tests 

Free acid. Dissolve 1.0 g by warming to 35° in 5 ml of a mixture 
of a equal volumes of ethanol (95 per cent) and ether and 
add 0.2 ml of phenolphthalein solution; not more than 0.4 ml 
of 0.1 M sodium hydroxide is required to produce a pink 
colour persisting for 30 seconds. 

Specific optical rotation (2.4.22). +21.0° to +25.0°, determined 
in a 5.0 per cent w/v solution in ethanol. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of cyclohexane, 
40 volumes of chloroform and 10 volumes of methanol. 

Test solution. Dissolve 1 g of the substance under examination 
in 100 ml of acetone. 

Reference solution. Dilute 2 ml of the test solution to 100 ml 
with acetone. 

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Free chloramphenicol. Not more than 450 ppm, determined by 
the following method. Dissolve, with the aid of gentle heat, 
1.0 g in 80 ml of xylene, cool and extract with three successive 
quantities, each of 15 ml, of water; discard the xylene and dilute 
the combined aqueous extracts to 50 ml with water. Extract the 
solution with 10 ml of carbon tetrachloride, allow to separate, 
discard the carbon tetrachloride and centrifuge a portion of the 
aqueous solution. Measure the absorbance of the clear aqueous 
solution at the maximum at about 278 nm, using as the blank a 
solution obtained by repeating the procedure without the 
subst4nce under examination; the absorbance of this blank 
solutiorunust not be greater than 0.05 (2.4.7). Calculate the content 

CHLORAMPHENICOL PALMITATE 



CHLORAMPHENICOL ORAL SUSPENSION CHLORAMPHENICOL SODIUM SUCCCINATE 
IP 2018 1p 201 

of free chloramphenicol, in ppm, from the expression 
(A x 104)/5.96, where A is the absorbance of the clear aqueous 
solution of the substance under examination. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven over phosphorus pentoxide at 80° 
at a pressure not exceeding 0.1 kPa for 3 hours. 

Assay. Weigh accurately about 60 mg and dissolve in sufficient 
ethanol (95 per cent) to produce 100.0 ml. Dilute 10.0 ml of this 
solution to 200.0 ml with ethanol (95 per cent) and measure the 
absorbance of the resulting solution at the maximum at about 
271 nm (2.4.7). Calculate the content of C 27H42C1-,N206  taking 
178 as the specific absorbance at 271 nm. 

Storage. Store protected from light and moisture. 

Chloramphenicol Oral Suspension 

Chloramphenicol Palmitate Oral Suspension; 
Chloramphenicol Palmitate Mixture 

Chloramphenicol Oral Suspension is a suspension of 
Chloramphenicol Palmitate in a suitable flavoured vehicle. 

Chloramphenicol Oral Suspension contains not less than 
95.0 per cent and not more than 115.0 per cent of the stated 
amount of chloramphenicol, C II H I2C12N205 . 

Usual strength. The equivalent of 125 mg of chloramphenicol 
per 5 ml. (175 mg of chloramphenicol palmitate is approximately 
equivalent to 100 mg of chloramphenicol). 

Identification 

Extract a quantity of the suspension containing about 7.5 mg 
of chloramphenicol with 10 ml of chloroform and carefully 
evaporate the clear chloroform solution on a water-bath to 
dryness. Dissolve the residue in 250 ml of ethanol (95 per cent. 
When examined in the range 230 nm to 360 nm (2.4.7) the resulting 
solution shows an absorption maximum only at about 271 nm. 

Tests 

pH (2.4.24). 4.5 to 7.0. 

Polymorph A. To a volume of the suspension containing 
125 mg of chloramphenicol add 35 ml of water, mix, centrifuge 
for 40 minutes at not less than 18,000 rpm and discard the 
supernatant liquid. Wash the residue by adding 2 ml of water, 
triturating to form a paste, adding 18 ml of water, mixing 
thoroughly centrifuging and discarding the supernatant liquid. 
Wash the residue twice more in a similar manner, dry at 20° for 

absorption spectrophotometry (2.4.6) over the range 770 erro 
to 910 cm- ' using conditions such that between 20 per cent 
and 30 per cent transmittance occurs at 810 cm -I to 910 c m  I 
Repeat the operation using a mull prepared with a standard 
mixture obtained by mixing together thoroughly 1 part by  
weight of chloramphenicol palmitate polymorph A RS and 9 
parts by weight of chloramphenicol palmitate nonpolvmorph 
A RS. On each of the spectra, draw a straight base line betwe en 

 the minima occurring at about 880 cm- ' and 790 cm- ' and using 
these base lines measure the heights of the peaks occurin2 at 
the maxima at about 858 cm - ' and 840 cm -' . In the spectru m 

 obtained with preparation under examination, the ratio of the 
peak height at about 858 cm - ' to that at the maximum at about 
840 cm ' is greater than the corresponding ratio in the spectrum 
obtained with the standard mixture. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Weigh accurately a quantity of the suspensio n  
containing about 125 mg of chloramphenicol, add 10 ml of 
water and shake with four quantities, each of 20 ml. of 
chloroform, filtering each extract through cotton w out, 
previously washed with chloroform, into a 100-ml volumetric 
flask. Dilute to volume with chloroform and mix well. Dilute 
2.0 ml of this solution to 100.0 with ethanol (95 per cent) and 
measure the absorbance of the resulting solution at the 
maximum at about 271 nm using 1 ml of chloroform diluted to 
50 ml with ethanol (95 per cent) as the blank (2.4.7). Calculate the 
content of chloramphenicol palmitate, C27H 42C12N 206, taking 
178 as the specific absorbance at 271 nm. 

Determine the weight per ml of the suspension (2.4.29) and 
calculate the content of chloramphenicol, C I I HI2C1 2 N 205 , 
weight in volume using a factor of 0.575 for the conversion of the 
content of chloramphenicol palmitate to chloramphenicol. 

Storage. Store protected from light. 

Labelling. The label states (1) the strength in terms of the 

equivalent amount of chloramphenicol; (2) that if the 

preparation is diluted, it must be used immediately after 
dilution. 

Chloramphenicol Sodium Succinate 

OH H 	CI 

N 2-, 
--;-1 	CI 

o 

0 
02N 

0 	COONa 

-(4-nitrophenyl)propyl succinate (3-isomer) and 

o31-1:4svc!dadritruxonl 1R 

Yp-h3(, 2R)-2-(2,2-dic hloroac etamido)-3 -hydroxy- 
enyl)propyl succinate (1-isomer). 

Chloramphenicol Sodium Succinate contains not less than 

98.0per 	
drous basis. 

cent and not more than 102.0 per cent of 
, ,ci,N2Na08, calculated on the anhy 
C- 

 p 

.- 
Category. Antibacterial. 

Dose. By intravenous injection, the equivalent of 3 to 4 g of 
chloramphenicol daily, in divided doses. (140 mg of 
chloramphenicol sodium succinate is approximately equivalent 

to 100 mg of chloramphenicol). 

Description. A white or yellowish-white powder; hygroscopic. 

Identification 

A.Determine by thin-layer chromatography (2.4.1, coating 

the plate with silica gel GF254. 

Mobile phase. A mixture of 85 volumes of chloroform, 

14 volumes of methanol and 1 volume of 2 M acetic acid. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of acetone. 

Reference solution (a). A 1 per cent w/v solution of 
chloramphenicol sodium succinate RS in acetone. 

Reference solution (h). A 1 per cent w/v solution of 
chloramphenicol RS in acetone. 

Apply to the plate 2 Ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The two principal spots in the chromatogram obtained with 
the test solution are similar in position and size to those in the 
chromatogram obtained with reference solution (a) and their 
positions are different from that of the principal spot in the 
chromatogram obtained with reference solution (b). 

B.Dissolve 10 mg in 2 ml of ethanol (95 per cent) add 4.5 ml 
of 1 M sulphuric acid and 50 mg of zinc powder, allow to 
stand for 10 minutes and decant the supernatant liquid or 
filter, if necessary. Cool the resulting solution in ice and add 
0.5 ml of sodium nitrite solution and, after 2 minutes, 1 g of 
urea followed by 1 ml of 2-naphthol solution and 2 ml of /OM 
sodium hydroxide; a red colour develops. Repeat the test 
omitting the zinc powder; no red colour is produced. 
C.To 5 ml of a 0.1 per cent w/v solution add a few drops of 
silver nitrate solution; no precipitate is produced. Heat 50 mg 
with 2 ml of ethanolic potassium hydroxide solution on a 
Alter-bath for 15 minutes, add 50 mg of decolorising charcoal, 
shake and filter. The filtrate when treated with silver nitrate 
solution, yields a curdy precipitate which is insoluble in nitric 
acid but soluble, after being well washed with .water, - in-dilute 
ammonia solution from which it is reprecipitatedan'additibn of 
nitric acid. 

D. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

pH (2.4.24). 6.4 to 7.0, determined in a 25.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +5.0° to +8.0°, determined in 
a 5.0 per cent w/v solution. 

Free chloramphenicol. Determine by thin-layer chromato-
graphy (2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of acetone. 

Reference solution. A 0.02 per cent w/v solution of 
chloramphenicol RS in acetone. 

Apply to the plate 10 .tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any spot corresponding to chloramphenicol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Water (2.3.43). Not more than 2.0 per cent, determined on 0.3 g. 

Assay. Weigh accurately about 0.2 g and dissolve in sufficient 
water to produce 500.0 ml; dilute 5.0 ml of this solution to 
100.0 ml with water and measure the absorbance of the resulting 
solution at the maximum at about 276 nm (2.4.7). Calculate the 
content of C I5F1 15C1 2N2Na08  taking 220 as the specific 
absorbance at 276 nm. 

Chloramphenicol Sodium Succinate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit per 
mg of chloramphenicol. 

Chloramphenicol Sodium Succinate intended for use in the 
manufacture of parenteral preparations without a further 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture. lf the material 
is intended for use in the manufacture of parenteral 
preparations, the container should be sterile, tamper-evident 
and sealcd SO 45 to exclude micro-organisms. - 

Labelling. Tim label states whether or not the material is 
intended for use in the manufacture of parenteral preparations. 

16 hours at a pressure not exceeding 0.7 kPa and t 	to a 
. 	C 1 _5 F1.1.5C12N2Na0, 	 Nlol. wt. 445. 2  

fine powder. Prepare a mull of the residue by trittiating,a small  
quantity with about twice its weight of liquidporaffin until a Chlorartiphetiicol Sodium Succinate is a mixture of variable 
smooth creamy paste is obtained. Determine by infrared pro6ortionS of sodium (2R,3R)-2-(2,2-dichloroacetam id0)-

, 
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CHLORCYCLIZINE HYDROCHLORIDE 

maxi um 	276 nm (2.4.7). Calculate the content of 

L.15-1- r 1-1 Cl2N2Na08 taking 220 as the specific absorbance at 

276 15  , (.1  

n. I mg ofCisHisa2N2Na08 is equivalent to 0.7257 mg of 

L.-11-

t4

12

c 

 

Storage. Store protected from light and moisture. 

Labelling. The label states the quantity of Chloramphenicol 
Sodium Succinate in the sealed container in terms of the 
equivalent amount of chloramphenicol. 

Ident

maxal  

C ,  

Chlorbutol 
Chlorobutanol 

OH 

H C 	CCI3 /2H2L., 

CH 3  

C4H7C 130,'Y2 H2O 	 Mol. Wt. 186.5 

Chlorbutol is 1,1,1-trichloro-2-methylpropan-2-ol 

Chlorbutol

h em i l ydrat ec 

 Ontains not less than 98.0 per cent and not more 
than 101.0 per cent of C 4H-,C1 30, calculated on the anhydrous 
basis. 

 Category.    Pharmaceutical aid (antimicrobial preservative), 
analgesic; local anaesthetic. 

Descri ption. Colourless crystals or a white, crystalline powder; 
odour, characteristic and somewhat camphoraceous; sublimes 
readil \ 

sodium hydroxide; not more than 0.1 ml of 0.1 M sodium 
hydroxide is required to change the colour of the solution. 

Chlorides (2.3.12). 0.5 g dissolved in 10 ml of ethanol (95 per 
cent) complies with the limit test for chlorides (500 ppm). Use 
5 ml of ethanol (95 per cent) in place of 5 ml of water to 
prepare the standard. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 4.5 per cent to 6.0 per cent, determined on 
0.3 g. 

Assay. Weigh accurately about 0.2 g and dissolve in 5 ml of 
ethanol (95 per cent). Add 5 ml of sodium hydroxide solution 
and boil under a reflux condenser for 15 minutes. Cool, dilute 
with 20 ml of water, add 5 ml of nitric acid, 1 ml of nitrobenzene 
and 50.0 ml of 0.1 M silver nitrate and shake vigorously for 
1 minute. Add 4 ml of ferric ammonium sulphate solution and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate. 

1 ml of 0.1 M silver nitrate is equivalent to 0.005917 g of 
C4H7C130. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Chlorcyclizine Hydrochloride 

C I 

. HCI 

ification 

A.To 5 ml of a freshly prepared 0.5 per cent w/v solution add 
ml of I M sodium hydroxide and then, slowly, 2 ml of iodine 

solution; a yellow precipitate of iodoform is produced. 

B.Heat about 20 mg with 2 ml of 10 M sodium hydroxide and 
n1i;ial teof pyridine on a water-bath and shake; the separated 
pyridine layer becomes red. 

C.Warm gently about 20 mg with 5 ml of ammoniacal silver 

it 

  

solution; a black precipitate is produced. 

Tests 

Appearance of solution. A 50.0 per cent w/v solution in ethanol 
(95 per cent) is not more opalescent than opalescence 
standard 0S2 (2.4.1), and not more intensely coloured than 
reference ce solution BYS5 (2.4.1). 

0A.cl ml of Dissolve 2.0 g in 20 ml of ethanol (95#r centtadd 
of bromothvmol blue solution and titrate with 0.1 AI 

6H 3  

C,81-121 C1N2,14C1 
	

Mol. Wt. 337.3 

Chlorcyclizine Hydrochloride is I -(4-chlorobenzhydry1)- 
4-methylpiperazine hydrochloride. 

Chlorcyclizine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of the stated amount of 
C I8H2I CIN2.HCI, calculated on the dried basis. 

Category. Antihistaminic. 

Dose. 50 mg thrice daily. 

Description. A white crystalline powder. 

Identification  
--Testifinay he omitted iftests B, C and D are carried out. Tests B 
and C may be omitted if tests A and D are carried out 

B. Dissolve 10 mg in 2 ml of ethanol (95 per cent) add 4.5 

sodium nitrite solution and, after 2 minutes, 1 g of urea 
 followed by 1 ml of 2-naphthol solution and 2 ml of 10 

sodium hydroxide; a red colour develops. Repeat the 

necessary. Cool the resulting solution in ice and add 0.5 nil of  

n test 

filter, if 

Ai 

1 M sulphuric acid and 50 mg of zinc powder, allow to stand 
for 10 minutes and decant the supernatant liquid or 

1, of 

omitting the zinc powder; no red colour is produced. 

s
C. To 5 ml of a 0.1 per cent w/v solution add a few drops of 
silver nitrate solution; no precipitate is produced. Heat 50 m g  

solution, yields a curdy precipitate which is insoluble in n 

with 2 ml of ethanolic potassium hydroxide solution )3nn 

of 

water-bath for 15 minutes, add 50 mg of decolorising charcoal ( 

acid but soluble, after being well washed with water, in dilute 
ammonia solution from which it is reprecipitated on additic 

shake and filter. The filtrate when treated with silver nit 

nitric acid. 

D. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1). 

Tests 

pH (2.4.24). 6.4 to 7.0, determined in a 25.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +5.0° to +8.0°, determined in a 
5.0 per cent w/v solution. 

Free chloramphenicol. Determine by thin-layer chromato-
graphy (2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water 

Test solution. Dissolve a quantity of injection containing 
0.1 g of chloramphenicol sodium succinate in acetone and 
dilute to 10.0 ml with acetone. 

Reference solution. A 0.02 per cent w/v solution of 

chloramphenicol RS in acetone. 

Apply to the plate 101.1.1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any spot corresponding to chloramphenicol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.3 g. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin 
per mg of chloramphenicol. 

CHLORAMPHENICOL SODIUM SUCCCINATE INJECTION 
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Chloramphenicol Sodium Succinate 
Injection 
Chloramphenicol Sodium Succinate Injection is a sterile 
material consisting of Chloramphenicol Sodium Succinate with 
or without excipients. It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Chloramphenicol Sodium Succinate Injection contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of chloramphenicol, C I I H I ,C1,N205 . 

Usual strengths. The equivalent of 300 mg and 1 g of 
chloramphenicol. (140 mg of chloramphenicol sodium 
succinate is approximately equivalent to 100 mg of 
chloramphenicol). 

Description. A white or yellowish-white powder; hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powder 
for Injections) and with the following requirements. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 85 volumes of chloroform, 
14 volumes of methanol and 1 volume of 2 M acetic acid. 

Test solution. Dissolve a quantity of injection containing 0.1 
g of chloramphenicol sodium succinate in acetone and dilute 
to 10.0 ml with acetone. 

Reference Solution (a). A 1 per cent w/v solution of 
chloramphenicol sodium succinate RS in acetone. 

Reference solution (b). A 1 per cent w/v solution of 
chloramphenicol RS in acetone. 

Apply to the plate 2µt of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The two principal spots in the chromatogram obtained 
with the test solution arc similar in position and size to those in 
the chromatogram obtained with reference solution (a) and 
their positions are different from that of the principal spot in 
the chromatogram obtained with reference soltition (b). 

Assay. Determine the weight of the contents of 10 containers 
Weigh accurately about 0.2 g of the mixed contents of 

' 10 eontainers and dissolve in sufficient water to produett 
500.0n1, dilate5.0 ml of this solution to 100.0 ml with wate6 

and measure the absorbance of the resulting solution at the 
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CHLORCYCLIZINE HYDROCHLORIDE 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorcyclizine 
hydrochloride RS or with the reference spectrum of 
chlorcyclizine hydrochloride. 

B. Weigh accurately about 10 mg, dissolve in 100 ml of 0.5 per 
cent w/v ofsuphuric acid. Dilute 10 ml of the solution to 100 ml 
with 0.5 per cent w/v sulphuric acid When examined in the 
range 215 to 300 nm (2.4.7), exhibits maximum only at about 
231 nm; absorbance at about 231 nm, about 0.475 to 0.525. 

C. In the test for Related substances, the principle spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

D. It gives the reactions of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1). 

pH (2.4.24). 5.0 to 6.0, determined in a 1.0 per cent w/v solution. 

Related substance. Determine by thin layer chromatography 
(2.4.17). coating the plate with silica gel. 

Mobile phase. A mixture of 85 volumes of dichloromethane, 
13 volumes of methanol and 2 volumes of strong ammonia 
solution. 

Test solution (a). A 2.0 per cent w/v solution of the substance 
under examination in methanol. 

Test solution (b). A 0.1 per cent w/v solution of the substance 
under examination in methanol. 

Reference solution (a). A 0.10 per cent w/v solution of 
chlorcyclizine hydrochloride RS in methanol. 

Reference solution (b). A 0.01 per cent w/v solution of 
methylpiperzine RS in methanol. 

Reference solution (c). A 0.004 per cent w/v solution of the 
substance under examination in methane. 

Reference solution (d). 0.10 per cent w/v each of hydroxyzine 
hydrochloride RS and chlorcyclizine hydrochloride RS in 
methanol. 
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Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determi ned on 
 1.0 g by drying in an oven at 130° . 

Assay. Weigh accurately about 0.2 g, dissolve in 1 ml of 0.1 11,1  
hydrochloric acid and add 50 ml of methanol. Titrate with O.] k 
sodium hydroxide, determining the end-p o i nt 

 potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03373 g of 
C 181-121 C1N2.11C1. 

Storage. Store protected from light and moisture. 	'. 

fa. 

Chlordiazepoxide 

NHCH 3  

CI6I-114C1N30 	 Mol. \'t. 299.8 

Chlordiazepoxide is 7-chloro-2-methylamino-5-phenyl-
3H-1,4-benzodiazepine 4-oxide. 

Chlordiazepoxide contains not less than 99.0 per cent and not 
more than 101.0 per cent of C I6H 14C1N30, calculated on the 
dried basis. 

Category. Anxiolytic. 

Dose. 10 to 100 mg daily, in divided doses. 

Description. An almost white to light yellow, crystalline 
powder; practically odourless. 

Identification 	 I4 

Test A may be omitted if tests B and C are carried out. Tests 

and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
chlordiazepoxide RS. 

B. When examined in the range 230 nm to 360 nm (2.4.7) a 

0.0005 per cent w/v solution prepared immediately before use 

in subdued light in 0.1 Mhydrochloric acid shows absorption 
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C .  Dissolve 0.2 g in 4 ml of hot dilute hydrochloric acid, heat 

at 100c' for 10 minutes, cool and filter. 2 ml of the filtrate gives 

the reactions of primary aromatic amines (2.3.1). 

Tigehstt. s 

Related substances. Determine by liquid chromatography 

(2.4.14)• 
NOTE- Use freshly prepared solutions and protected from 

i  

Test solution. Dissolve 20 mg of the substance under 

examination in 100 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

 

100.0 ml with the mobile phase. Dilute 2.0 ml of this solution to 

10.0 er  m enl with  

Dissolve Reference 

v e 5 mg  

ofechlordiazepoxide 
impurity A RS in the mobile phase, add 25.0 ml of the test 

cw  e sh  ot  l 

the 

	(b ) 

p  

solution and dilute to 100.0 ml with the mobile phase. Dilute 
2.0 ml of this solution to 50.0 ml with the mobile phase. 

Reference solution (c). Dissolve 4 mg of aminochloro- 
benzophenone in 100 ml of the mobile phase. Dilute 1.0 ml of 
this solution to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 µm), 
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10 pl. 

The relative retention time with reference to chlordiazepoxide 
for 7-chloro-5-pheny1-1,3-dihydro-2H-1,4-benzodiazepin-
2-one 4-oxide (chlordiazepoxide impurity A) is about 0.7; for 
6-chloro-2-(chloromethyl)-4-phenylquinazoline 3-oxide 
(chlordiazepoxide impurity B) is about 2.3; for aminochloro-
benzophenone (chlordiazepoxide impurity C) is about 3.9. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chlordiazepoxide impurity 
A and chlordiazepoxide is not less than 5.0. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram 6 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to chlordiazepoxide 
impurities A and B, is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent), the area of any peak corresponding to 
chl

ordiazepoxide impurity C is not more than the area of the 
Principal peak in the chromatogram obtained with refetince 
solution (c) (0.2 per cent). The area of any other secondaly 
Peak is not more than 0.5 times the area of the principal peak in 

CHLORDIAZEPDXIDE TABLETS 

the chromatogram obtained with reference solution (a) 
(0.1 per cent) and the sum of areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.25 g and dissolve by heating, 
if necessary, in 80 ml of anhydrous glacial acetic acid Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carty out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02998 g of 
C I 6H14C1N30. 

Storage. Store protected from light and moisture. 

Chlordiazepoxide Tablets 
Chlordiazepoxide Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
chlordiazepoxide, C I6H 14C1N30. 

Usual strengths. 5 mg; 10 mg; 25 mg. 

Identification 

A. Dilute 1 ml of the final solution obtained in the Assay to 
2 ml with 0.1 M hydrochloric acid. When examined in the 
range 230 nm to 360 nm (2.4.7) the resulting solution shows 
absorption maxima at about 246 nm and 308 nm. 

B. To a quantity of the powdered tablets containing 0.2 g of 
Chlordiazepoxide add 4 ml of hot 2 Mhydrochloric acid, heat 
at 100° for I0 minutes, cool and filter; 2 ml of the filtrate gives 
the reactions of primary aromatic amines (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No.2, 
Medium: 900 ml ofgastric.fluid simulated (without pepsin), 
Speed and time. 100 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few nil of filtrate. Dilute a suitable volume of the filtrate 
wide mediuM, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 309 nm (2.4.7). 
Calculate the content of chlordiazepoxide, C I6H 14C1N30 in the 

Apply to the plate 10 j.t1 of each solution. After development, 
dry the plate in air and expose to iodine vapours for 10 minutes. 
In the chromatogram obtained with test solution (a), any spot 
corresponding to methylpiperazine is not more intense than 
the spot in the chromatogram obtained with reference solution 
(b)(0.5 per cent). Any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (c) (0.2 per cent). The test is not laid unlesvtlig=finaxitfia at .alert 246 nm and 308 nm. Absorbance at the 
chromatogram obtained with reference solute (4),shows two maximum at about 246 nm, 0.56 to 0.60 and at the maximum at 

clearly separated spots. 17---$:.4betit 308.14m„ 0, 16 to 0.17. 



not 
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CHLORDIAZEPDXIDE TABLETS 
CHLORHEXIDINE GLUCONATE SOLUTION 1111:01: 

medium from the absorbance obtained from a solution of 
known concentration of chlordiazepoxide RS in the 
dissolution medium. 

D. Not less than 85 per cent of the stated amount of 
C I6H14C1N30. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 85 volumes of chloroform, 
14 volumes of methanol and 1 volume of strong ammonia 
solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Chlordiazepoxide with 10 ml of a mixture of 
acetone containing 2 per cent v/v of strong ammonia solution 
and 8 per cent v/v of water, allow to settle and use the clear 
supernatant liquid. 

Reference solution (a). Dilute 5 volumes of the test solution 
to 100 volumes with the same solvent mixture. 

Reference solution (b). Dilute 1 volume of the test solution to 
100 volumes with the same solvent mixture. 

Reference solution (c). A 0.01 per cent w/v solution of 
2-amino-5-chlorobenzophenone. 

Apply to the plate 2 Ill and 20 ill quantities of the test solution, 
2 111 of each of reference solutions (a) and (b) and 20 111 of 
reference solution (c). After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with 2 111 of the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) and not more than one such spot 
is more intense than the spot in the chromatogram obtained 
with reference solution (b). Spray the plate with a freshly 
prepared 1 per cent w/v solution of sodium nitrite in 1 M 
hydrochloric acid, dry it in a current of air and spray with a 
0.4 per cent w/v solution of N-(1-naphthvl)ethylenediamine 
dihydrochloride in ethanol (95 per cent). Any violet spot 
corresponding to 2-amino-5-chlorobenzophenone in the 
chromatogram obtained with 20 µl of the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (c). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Powder one tablet, shake with 50 ml of 0.1 M hydrochloric 
acid for 20 minutes and add sufficient 0.1 M hydrochloric 
acid to produce 100.0 ml. Filter and dilute a suitable volume of 
the filtrate containing 0.8 mg of Chlordiazepoxide with sufficient 
0.1 Al hydrochloric acid to produce 50.0 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
308 nm (2.4.7). Calculate the content of C 1 ,,I-I i_4C1N 30 in 'the 
tablet taking 327 as the specific absorbance af308 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accuratel y a 
 quantity of the powder containing about 20 m. 

Chlordiazepoxide and shake with 150 ml of 0.1 M hydrochloric 
acid for 20 minutes. Add sufficient 0.1 M hydrochloric acid 
to produce 250.0 ml and filter. Dilute 10.0 ml of the 	
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filtrate to 
50.0 ml with 0.1 M hydrochloric acid and measureh Lie  
absorbance of the resulting solution at the maximum at about 
308 nm (2.4.7). Calculate the content of C16F114C1N:0 taking 
327 as the specific absorbance at 308 nm. 

Storage. Store protected from light at a temperature 
exceeding 30°. 

Chlorhexidine Acetate 

Chlorhexidine Diacetate 

H H 	H 
N N 	N 

NH NH 

, 2 H3C-CO2 H 

NH NH 

N 
H H 	H 

C22ii30C12N10,2C2H402 	 Mol. Wt. 625.6 

Chlorhexidine Acetate is 1,1'-(hexane-1,6-diyObis[5-(4- 
chlorophenyObiguanide] diacetate. 

Chlorhexidine Acetate contains not less than 98.0 per cent 
and not more than 101.0 per cent of chlorhexidine diacetate, 
C22H30C1 2N 1 0,2C2H402, calculated on the dried basis. 

Category. Antiseptic. 

Description. A white or almost white, microcrystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out.1 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorhexidine 
acetate RS. 

B. Dissolve about 5 mg in 5 ml of a warm 1.0 per cent w/v 
solution ofcetrimide and add 1 ml ofstrong sodium hydroxide 
solution and 1 ml of bromine water. A deep red colour is 
produced. 

C. Dissolve 0.3 g in 10 ml of a mixture of equal volumes of 
hYdroCh/oric . "-ikid and water. Add 40 ml of water, filter if 
neces$-  'dry and .cool in ice water. Make alkaline to titan yellow 
paper by adding dropwise and with stirring strong sodium  

hydroxide solution and add 1 ml in excess. Filter, wash the 

precipitate with water until the washings are free from alkali 
and recrystallise from alcohol (70 per cent v/v). Dry at 100° to 

1 050 •  Melting point (2.4.21). 132° to 136°. 

D. It gives reaction (A) of acetates (2.3.1). 

Test 

Chloroaniline. Dissolve 0.2 g of the substance under 

examination in 25 ml of water with shaking if necessary. Add 1 ml 

of hydrochloric acid and dilute to 30 ml with water. Add 

rapidly and with thorough mixing after each addition, 2.5 ml of 
dilute hydrochloric acid, 0.35 ml of sodium nitrite solution, 

2 ml of a 5.0 per cent w/v solution of ammonium sulphamate, 

5 ml of a 0.1 per cent w/v solution of naphthylethylenediamine 
dihydrochloride and 1 ml of alcohol, dilute to 50.0 ml with 
water and allow to stand for 30 minutes. Anyeeddish-blue 
colour in the solution is not more intense than that in a standard 
prepared at the same time in the same manner using a mixture 
of 10.0 ml of 0.001 per cent w/v solution of chlomaniline in 
dilute hydrochloric acid and 20 ml of dilute hydrochloric 
acid instead of the solution of the substance under examination 

(500  PPm)• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.2 g of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). A 0.15 per cent w/v solution of 
chlorhexidine acetate RS in the mobile phase. 

Reference solution (b). Dilute 2.5 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (c) Dilute 2 ml of reference solution (b) to 
10 ml with the mobile phase. Further dilute 1.0 ml of this solution 
to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: 2.0 g of sodium octanesulphonate in a 

mixture of 120 ml ofglacial acetic acid, 270 ml of water 
and 730 ml of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 10 pl. 

troihneie

reference 

rcete4 

 

Equilibrate the column with the mobile phase for at least 
I hou oArddejru.st the sensitivity of the system so that the height 
of r principal peak in the chromatogram obtained with 

f  

nee solution (b) is at least 50 per cent of the full scale of 

the test solution and reference solutions (a1, -(b) and (c). 
Record the chromatograms of reference solutions (b) and (c) 

until the peak due to chlorhexidine has been eluted and record 
the chromatogram of the test solution for six times the retention 
time of the peak due to chlorhexidine. In the chromatogram 
obtained with the test solution, the sum of the areas of all the 
peaks, other than the principal peak is not greater than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (2.5 per cent). Ignore any peak with a 
relative retention time of 0.25 or less with respect to the principal 
peak and any peak whose area is less than that of the principal 
peak in the chromatogram obtained with reference solution 
(c). 

Loss on drying (2.4.19). Not more than 3.5 per cent, determined on 
1.0 g by drying in an oven at 105°. 

Sulphated ash (2.3.18). Not more than 0.15 per cent. 

Assay. Dissolve 0.14 g in 100 ml of anhydrous acetic acid and 
titrate with 0.1 M perchloric acid determining the end-point 
potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.01564 g of 
C26H3802N1004. 

Chlorhexidine Gluconate Solution 
Chlorhexidine Gluconate Solution is an aqueous solution of 
1,1'-hexamethylenebis [5-(4-chlorophenyl)biguanide] 
digluconate. 

Chlorhexidine Gluconate Solution contains not less than 
19.0 per cent w/v and not more than 21.0 per cent w/v of 
C22H30C12N10,2C6H1207. 

Category. Antiseptic. 

Description. An almost colourless or pale yellowish, clear or 
slightly opalescent liquid; almost odourless. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests C 
and D may he omitted if tests A and B are carried out 

A. To 2 ml add 80 ml of water, cool in ice, add 5 M sodium 
hydroxide dropwise with stirring until the solution is slightly 
alkaline to titan yellow paper and add 2 ml in excess. Filter, 
wash the precipitate with water until the washings are free 
from alkali, dissolve it in about 25 ml of ethanol on a boiling 
water-bath and heat until the volume is reduced to about 5 ml. 
Cool in ice, induce crystallisation, if necessary, by scratching 
the side of the vessel with a glass rod, filter and dry the crystals 
at 105°. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorhexidine 
RS or:iiith the . reference spectrum of chlorhexidine. Examine 
the substance as a dispersion in potassium bromide IR 
without excessive grinding. 

CI 

CI 



CHLORHEXIDINE MOUTHWASH 

H H 	H 
N N 	N 

NH NH 
CI 

CI \/ 	NH NH 

N
./\

N 
H H 	H 

, 2 HCI 

CHLORHEXIDINE HYDROCHLORIDE 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of ethanol (95 per 
cent), 30 volumes of water, 10 volumes of strong ammonia 
solution and 10 volumes of ethyl acetate. 

Test solution. Dilute 10 ml of the substance under examination 
to 50 ml with water. 

Reference solution. A 2.5 per cent w/v solution of calcium 
gluconate RS in water. 

Apply to the plate 5 1..t1 of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 100° for 20 minutes, allow to 
cool, spray with a 5 per cent w/v solution of potassium 
dichromate in a 40 per cent w/w solution of sulphuric acid 
and allow to stand for 5 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference 
solution. 

C. To 0.5 ml add 10 ml of water and 0.5 ml of cupric sulphate 
solution; a white precipitate is produced which on boiling 
flocculates and changes to a pale purple colour. 

D. To 0.05 ml add 5 ml of a 1 per cent w/v solution of cetrimide, 
1 ml of 10 M sodium hydroxide and 1 ml of bromine water; a 
deep red colour is produced. 

Tests 

pH (2.4.24). 5.5 to 7.0, determined in a solution obtained by 
diluting 5 ml to 100 ml. 

Weight per ml (2.4.29). 1.06 g to 1.07 g. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating a 0.5-mm thick plate with a slurry consisting 
of 8 g ofsilica gel GF254 and 16 ml of water containing 1 g of 
sodium formate. 

Mobile phase. A mixture of 50 volumes of chloroform, 
50 volumes of ethanol (95 per cent) and 7 volumes of formic 
acid. 

Test solution. Dilute 1 ml of the substance under examination 
to 20 ml with 1.5 Macetic acid. 

Apply to the plate, in the form of a band 4 cm wide, 20 }.11 of the 
test solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. Mark the area around each 
group of bands above and below the principal band, transfer 
quantitatively the enclosed areas of silica gel to a glass-
stoppered tube, add 5.0 ml of methanol, shake for 15 minutes, 
centrifuge and measure the absorbance of the clear, supernatant 
liquid at the maximum at about 256 nm (2.4.7), using as the 
blank a solution prepared by heating in a similar manner 
equivalent-sized areas of silica gel removed frolii the coating 
adjacent to the areas previously removed. The,a-bsorbari-Ce is 
not more than that obtained with a solution prepared by 
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diluting 2 ml of the substance under examination with suffi c ient  
1.5 Macetic acid to produce 10 ml and diluting 0.2 ml of this 

 solution to 50 ml with methanol. 

4-Chloroaniline. Not more than 0.25 per cent, calculated with 
reference to chlorhexidine solution at a nominal concentration 
of 20 per cent w/v, determined by the following method. Dilute 
2.0 ml to 100.0 with water. To 10.0 ml of this solution add 2.5 ml of 
2 M hydrochloric acid and dilute to 20 ml with water. Add 
rapidly, with continuous mixing after each addition, 0.35 ml of 
sodium nitrite solution, 2 ml of a 5 per cent w/v solution of 
ammonium sulphamate and 5 ml of a 0.01 per cent w/v solution 
of N-(1-naphthyl) ethylenediamine dihydrochloride. Add 
1 ml of ethanol (95 per cent) and sufficient water to produce 
50 ml, mix and set aside for 30 minutes. Any reddish blue 
colour produced is not more intense than that produced by 
treating at the same time in the same manner a mixture of 
10.0 ml of 0.001 per cent w/v solution of 4-chloroaniline in 
2 M hydrochloric acid and 10 ml of water in place of the 
dilution of the substance under examination. 

Assay. Weigh accurately about 1.0 g and evaporate to a low 
bulk. Dissolve in 50 ml of anhydrous glacial acetic acid 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0. 1 M perchloric acid is equivalent to 0.02244 g of 
C22H30C12N10,2C6H1207. 

Determine the weight per ml (2.4.29) and calculate the content 
of C22H30C121\110,2C6H1207, weight in volume. 

Storage. Store protected from light. 

Chlorhexidine Hydrochloride 
Chlorhexidine Dihydrochloride 

C22H30C12N10,2HC1 	 Mol. Wt. 578.4 

Chlorhexidine Hydrochloride is 1 ,1 1 -(hexane-1,6-diy1)bis[ 5-(4- 
 chlorophenyl)biguanide] dihydrochloride. 

Chlorhexidine Hydrochloride contains not less than 
98.0,per cent and not more than 101.0 per cent of chlorhexidin e 

 Ohydrochloride,.c22H30C12N 10, 2HC1 calculated on the dried basis. 

Category. Antiseptic. 

Ip 201 8  

Descr
iption. A white or almost white, crystalline powder. 

Iden tification 

BiBn.  dCpr sicnshodi lop 

may be omitted if test A is carried out. 

yr ie  daeb oRuSt 

 . 5 mg 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorhexidine 

ti 

in 5 ml of a warm 1.0 per cent w/v 

4 may be omitted if tests B, C and D are carried out. Tests 
Test 

solution of cetrimide and add 1 ml of strong sodium hydroxide 

solution and 1 ml of bromine water. A deep red colour is 

produced. 

 Dissolve 
 rouisccshed.  ollov 

 

hydrochloric 

g in 10 ml of a mixture of equal volumes of 
acid and water. Add 40 ml of water, filter if 

necessary and cool in ice water. Make alkalip to titan yellow 
paper by adding dropwise and with stirring strong sodium 

hydroxide solution and add 1 ml in excess. Filter, wash the 

precipitate with water until the washings are free from alkali 
and recrystallise from alcohol (70 per cent v/v). Dry at 100° to 

105° . Melting point (2.4.21). 132° to 136°. 

D. It gives reaction (a) of chlorides (2.3.1). 

Tests 

to 10.0 ml with the mobile phase. Dilute 1.0 mfp_fibe solution to- _ 
10.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 20 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: 2.0 g of sodium octanesulphonate in a 
mixture of 120 ml ofglacial acetic acid, 270 ml of water 
and 730 ml of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 10 

Equilibrate the column with the mobile phase for at least 
1 hour. 

Inject reference solutions (a), (b), (c) and the test solution. Record 
the chromatograms until the peak due to chlorhexidine has been 
eluted and record the chromatogram of the test solution for 
six times the retention time of the peak due to chlorhexidine. In 
the chromatogram obtained with the test solution, the sum of 
the areas of all the peaks, other than the principal peak is not 
greater than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (2.5 per cent). Ignore any 
peak with a relative retention time of 0.25 or less with respect 
to the principal peak and any peak whose area is less than that 
of the principal peak in the chromatogram obtained with 
reference solution (c). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Dissolve 0.1 g in 5 ml of anhydrous formic acid and 
add 70 ml of acetic anhydride. Titrate with 0.1 Mperchloric 
acid determining the end-point potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.01446 g of 
C22H32a4N10. 

Chlorhexidine Mouthwash 
Chlorhexidine Mouthwash contains Chlorhexidine Gluconate 
Solution in a suitable flavoured and coloured vehicle. 

Chlorhexidine Mouthwash contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
chlorhexidine gluconate,C 22H30012N 102C6H 1207 . 

Usual strengths. 0.2 per cent w/v; 0.4 per cent w/v; 0.5 per 
cent w/v; 4 per cent w/v; 20 per cent w/v. 

Identification 

In4#61k-ssay, the principal peak in the chromatogram obtained 
with -the test solution corresponds to the peak in the 

omatop-am obtained with the reference solution. 

Chloroaniline. To 0.2 g of the substance under examination, 
add 1 ml of hydrochloric acid, dilute to 30 ml with water and 
shake until a clear solution is obtained. Add rapidly and with 
thorough mixing after each addition, 2.5 ml of dilute 
hydrochloric acid, 0.35 ml of sodium nitrite solution, 2 ml of 
a 5.0 per cent w/v solution of ammonium sulphamate, 5 ml of 
a 0.1 per cent w/v solution of naphthylethylenediamine 
dihydrochloride and 1 ml of alcohol, dilute to 50.0 ml with 
water and allow to stand for 30 minutes. Any reddish-blue 
colour in the solution is not more intense than that in a standard 
prepared at the same time and in the same manner using a 
mixture of 10.0 ml of a 0.001 per cent solution of chloroaniline 
in dilute hydrochloric acid and 20 ml of dilute hydrochloric 
acid instead of the solution of the substance under examination 
(5°0  PM). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution (a). A 0.15 per cent w/v solution of 
chlorhexidine hydrochloride RS in the mobile phase. 
Reference solution (b). Dilute 2.5 ml of the test solution to 
1 00.0 ml with the mobile phase. 
Reference solution (c). Dilute 2.0 ml of refertneeiolution (b), 
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Tests 

4-Chloroaniline. Not more than 0.3 per cent. 

Determine by gas chromatography (2.4.13). 

Test solution (a). Dilute a volume of the mouthwash containing 
25 mg of chlorhexidine gluconate to 50 ml with water, shake 
with 20 ml of a mixture of 20 volumes of ether and 
80 volumes of hexane and 5 ml of 0.6 M sodium hydrogen 
carbonate solution, allow to separate and discard the aqueous 
layer. Shake the organic layer with anhydrous sodium sulphate 
and filter through silica treated filter paper (Whatman 1 PS is 
suitable), add 100 ill of heptafluorobutyric anhydride and 
shake for 30 seconds. Allow the solution to stand for 2 minutes, 
add 5 ml of 0.6 Msodium hydrogen carbonate solution, shake, 
allow to separate and use the upper layer. 

Test solution (b). Dilute a volume of the mouthwash containing 
25 mg of chlorhexidine gluconate to 50 ml with water, add 2 ml 
of reference solution (a), shake with 20 ml of a mixture of 20 
volumes of ether and 80 volumes of hexane and 5 ml of 0.6 Al 
sodium hydrogen carbonate solution allow to separate and 
discard the aqueous layer. Shake the organic layer with 
anhydrous sodium sulphate and filter through silica treated 
filter paper (Whatman 1PS is suitable), add 100 1.11 of 
heptafluorobutyric anhydride and shake for 30 seconds. Allow 
the solution to stand for 2 minutes, add 5 ml of 0.6 M sodium 
hydrogen carbonate solution, shake, allow to separate and 
use the upper layer. 

Reference solution (a). Dissolve 80 mg of 2, 6-dimethylaniline 
(internal standard) in 1.0 ml of /M hydrochloric acid with the 
aid of ultrasound, add sufficient water to produce 100.0 ml 
and dilute 1.0 volume of this solution to 100.0 volumes with 
0.01M hydrochloric acid . 

Reference solution (b). Prepare a series of reference solutions 
in the following manner. Dissolve 25 mg of 4-chloroaniline in 
1 ml of 1M hydrochloric acid with the aid of ultrasound, add 
sufficient water to produce 200 ml and dilute 1 volume to 
10 volumes with the same solvent. To separate 0, 2, 4, 6 and 
8 ml volumes of this solution (containing 0, 25, 50, 75 and 
100 p.g of 4-chloroaniline) add 2 ml of reference solution (a) 
and sufficient water to produce 50 ml, shake with 20 ml of a 
mixture of 20 volumes of ether and 80 volumes of hexane and 
5 ml of 0.6M sodium hydrogen carbonate solution allow to 
separate and discard the aqueous layer. Shake the organic 
layer with anhydrous sodium sulphate and filter through silica 
treated filter paper (Whatman I PS is suitable), add 100111 of 

rEP Chromatographic system 
- a glass column 1.5 m x 4.0 mm, packed with acid--w ashed, 

silanised diatomaceous support coated with 15 For )-, cent 
w/w cyanopropylmetylphenyl methyl silicon fltn 

i(a: carri er 

as OV-225), 
temperature: 
column at 190°, 
inlet port at 200° and detector at 270°, 

- electron capture detector, 
flow rate: 50 ml per minute using nitrogen as the c 
gas. 

Inject the reference solutions and construct a calibration curve 
of the concentration of 4-chloroaniline against the ratio of the 
area of the peak corresponding to 4-chloroaniline to the area 
of the peak corresponding to reference solution (a). 

Inject test solution (b). Determine the ratio of the area of any 
peak corresponding to 4-chloroaniline to the area of the peak 
corresponding to reference solution (a) and hence calculate 
the content of 4-chloroaniline in the mouthwash with respect 
to the labelled content of chlorhexidine gluconate. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a quantity of mouthwash with the mobile 
phase to obtain a solution containing 0.01 per cent vs v of 
chlorhexidine gluconate. 

Reference solution. A 0.008 per cent w/v solution of 
chlorhexidine acetate RS in the mobile phase. 

Chromatographic system 	 4, 
- a stainless steel column 25 cm x 4.6 mm, packed wai; 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: dissolve 2.0 g of sodium 

octanesulphonate in a mixture of 120 volumes of glacial 
acetic acid, 270 volumes of water and 730 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20111. 

Equillibrate the column atleast for I hour. 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 2000 theoretical plates and 

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C22H3OCI1N10, 2C6H120 
 
7 in the 

mouthwash. 	 '41111. 
5 mg of 

A. Evolves chlorine copiously on the addition of 2 M 

(

hydrochloric 

 7e  . W hen  s h) 
of 

 aok‘ acid.  B. with    water and filtered, the filtrate gives 
reaction 	calcium salts and reaction (A) of chlorides 

Test 

Assay. Triturate 4 g of substance under examination with small 
quantities of water and dilute to 1000 ml with water, mix 
thorough ly. Mix 100 ml of the resulting suspension with a 
solution containing 3 g of potassium iodide in 100 ml of 
water, acidify with 5 ml of 6 M acetic acid and titrate the 
liberated iodine with 0.1 M sodium thiosulphate, using 1 ml 
of starch solution added towards the end of titrations as an 
indicato r. 

1.0 ml o - 0.1M sodium thiosulphate is equivalent to 0.003545 
g of avai lable chlorine. 

Storage Store protected from moisture. 

Chlorocresol 

OH 

C H3  
CI 

C7H7C10 	 Mol. Wt. 142.6 
Chholirooe h  rrtooccarresol is 4-chloro-3-methylphenol. c 	

eivsse)otel. 

Description. 	

not less than 98.0 per cent and not 

m  

1101.0 per cent of C 7 H 7C10. 
Categ ory. Antiseptic; pharmaceutical aid (antimicrobial 
presery 

>i volatile in stalline powder; odour, characteristic *loot 'Wry; 

ion. Colourless or almost colourless-efystals- -Or a 
White, cr 

A.To a saturated solution in water add one drop of ferric 
chloride test solution; a bluish colour is produced. 

B.To 0.1 g add 0.2 ml of benzoyl chloride and 0.5 ml of 2 M 
sodium hydroxide. Shake vigorously until a white precipitate 
is produced, add 5 ml of water and filter. The melting range of 
the residue, after crystallisation from methanol and drying at 
70°, is 85° to 88° (2.4.21). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
(95 per cent) is clear (2.4.1) and not more intensely coloured 
than reference solution BYS6 (2.4.1). 

Acidity or alkalinity. To 10 ml of a 5.0 per cent w/v solution 
add 0.1 ml of methyl red solution. The solution is orange or 
red and not more than 0.2 ml of 0.01 Msodium hydroxide is 
required to change the colour of the solution to yellow. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. A 1 per cent w/v solution of the substance 
under examination in acetone. 

Chromatographic system 
- a glass column 1.8m x 3.5 mm, packed with silanised 

diatomaceous support (80 to 120 mesh) impregnated 
with 3 to 5 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as OV-17), 
temperature: 
column.125°, 
inlet port. 210°, 
detector. 230°, 
flow rate: 30 ml per minute using nitrogen as the carrier 
gas. 

Allow the chromatography to proceed for three times the 
retention time of chlorocresol (about 8 minutes). 

Inject the test solution. The sum of the areas of all secondary 
peaks in the chromatogram is not greater than 1.0 per cent of 
the total area of the peaks. 

Non-volatile matter. Not more than 0.1 per cent, determined 
on 2.0 g by volatilising on a water-bath and drying at 105°. 

Assay. Weigh accurately about 70 mg, dissolve in 30 ml of 
glacial acetic acid, add 25.0 ml of 0.0167 M potassium 
bromate, 20.0 ml of a 15 per cent wlv solution of potassium 
bromide and 10 ml of hydrochloric acid. Stopper the flask 
and allow to stand in the dark for 15 minutes, shaking 
occasiunally. Add 1 g of potassium iodide and 100 ml of water. 
Titrak-with9kM sodium thiosulphate, shaking vigorously 
and using starch solution. added towards the end of the 

rinated Lime 
	

Identification 

heptafluorobutyric anhydride and shake for 30 seconds. Allow 1 "'g of chlorhexidine acetate is equivalent to 1.4',  
the solution to stand for 2 minutes, add 5 ml offk6 -1144.odturn 
hydrogen carbonate solution, shake, allow 	

C,1430C12N I 2C6H 207. 
to separate and - 

use the upper layer. 	 Storage. Store protected from light. 

2 
	 Mol. Wt. 143.0 

rated Lime contains not less than 30 per cent w/w of 

e chlorine. 

-v. Disinfectant. 

tion. An off white powder. 

ication 
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CHLOROFORM 

titration, as indicator. Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of potassium bromate 
required. 

1 ml of 0.0167 M potassium bromate is equivalent to 
0.003565 g ofC 7117C10. 

Storage. Store protected from light and moisture. 

Chloroform 

CHC13 	 Mol. Wt. 119.4 

Chloroform is trichloromethane to which either 1.0 per cent to 
2.0 per cent v/v of ethanol or 50 mg per litre of amylene has 
been added. 

Category. General anaesthetic; pharmaceutical aid (solvent 
and antimicrobial preservative). 

Description. A colourless, volatile liquid; odour, characteristic. 

NOTE - Care should be taken not to vaporise chloroform in 
the presence °fa/lame because of the production of harmful 
gases. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted iftest A is carried out. 

A. Shake with an equal volume of water and dry with 
anhydrous sodium sulphate. Determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with the 
reference spectrum of chloroform. 

B. Non-flammable. The vapour introduced into a Bunsen flame 
produces a green colour and gives rise to noxious vapours 
having a characteristic odour. 

C. Warm 0.5 ml with 0.05 ml of aniline and 1 ml of 5 M sodium 
hydroxide. The characteristic odour of phenyl isocyanide is 
produced. 

Tests 

Weight per ml (2.4.29). 1.474 g to 1.478 g. 

Boiling range (2.4.8). Not more than 5.0 per cent v/v distils 
below 60° and the remainder distils between 60° and 62°. 

Acidity or alkalinity. Shake 10 ml with 20 ml of freshly boiled and 
cooled water for 3 minutes and allow to separate. To 5 ml of the 
aqueous layer (solution A) add 0.1 ml of litinus-fijiution; the 
colour produced is similar to that produced on adding 0.1 -rni of 
litmus solution to 5 ml of freshly boiled and cooled Waten-,, . 

LP1 

Chlorides. To 5 ml of solution A add 5 ml of water and 0.2 rill 
silver nitrate solution; the solution is clear. 

Free chlorine. To 10 ml of solution A add 1 ml of cadmium 
 iodide solution and 2 drops of starch solution; no blue colour 
 is produced. 

Aldehyde. Shake 5 ml with 5 ml of water and 0.2 ml of alkaline 
 potassium mercuri-iodide solution in a stoppered bottle and 

set aside in the dark for 15 minutes; not more than a pale 
yellow colour is produced. 

Foreign chlorine compounds. Shake 20 ml with 10 ml of 
sulphuric acid in a stoppered flask for 5 minutes, allow to 
stand in the dark for 30 minutes and discard the acid layer. 
Shake 15 ml of the chloroform layer with 30 ml of water in a 
stoppered flask for 3 minutes and allow to separate. To 
the aqueous layer add 0.2 ml of silver nitrate solution 
and set aside in the dark for 5 minutes; no opalescence is 
produced. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution (a). A solution containing 0.2 per cent v/v of 
carbon tetrachloride, 0.2 per cent v/v of I , I , I -trichloroethane 
(internal standard), 0.2 per cent v/v of dichloromethane, 
0.2 per cent v/v of ethanol, 0.5 per cent v/v of 
bromochloromethane and 0.2 per cent v/v of the substance 
under examination in 1-propanot 

Test solution (b). The substance under examination. 

Reference solution (a). A solution containing 0.2 per cent v/1, 
of the internal standard in the substance under examination. 

Reference solution (b). 1-propanol. 

Chromatographic system 
- a glass column 4 m x 3 mm, packed with acid-washed 

kieselguhr (60 to 100 mesh) coated with 15 per cent w/v 
of di-2-cyanoethyl ether, 

- temperature: 
column.40°, 
inlet port and detector. 100°, 
flow rate: 30 ml per minute, using nitrogen as the carries 
gas. 

- inject 0.1 ill of each solution. 

The test is not valid unless the column efficiency, determine( 
using the chloroform peak in the chromatogram obtained wits 
test solution (a), is greater than 700 plates per metre and the 
total number of plates is greater than 2,500. 

In the chromatogram obtained with test solution (a) the peaks 
in the order ofemergence, are due to carbon tetrachloride 
1,1, 1 -trich loroethane, dichloromethane, chloroform, ethanol 
bwmochloromethane and 1-propanol (solvent). 

IP 20 18  

using the chromatogram obtained with reference solution (b) 
makeany corrections due to the contribution of secondary 

peaks from the solvent to the peaks in the chromatogram 
obtained with test solution (a). 

In the chromatogram obtained with reference solution (a), the 
ratio of the areas of any peaks due to carbon tetrachloride, 
dichloromethane and bromochloromethane to the area of the 
peak due to the internal standard is not more than the 
corresponding ratios in the chromatogram obtained with test 
solution (a) and the ratio of the area of any other secondary 
peak that elutes prior to the solvent peak, except for the peak 
corresponding to ethanol, to the area of the peak due to the 
internal standard is not more than the ratio of the area of the 
peak due to chloroform to the area of the peak due to the 
internal standard in the chromatogram obtained with test 
solution (a). .9" 

Calculate the content of each of the specified impurities and 
also calculate the content of each of any other impurities 
assuming the same response per unit volume as with 
chloroform. The total content of all impurities is not more than 
1.0 per cent v/v. 

Ethanol (if present). Determine by gas chromatography 
(2.4.13). 

Test solution (a). The substance under examination. 

Test solution (b). A solution containing 1.0 per cent v/v of 
1-propanol (internal standard) in the substance under 
examination. 

Reference solution. A solution containing 1.0 per cent v/v of 
ethanol and 1.0 per cent v/v of the internal standard in water. 

Inject 0.1 !al of each solution. 

Use the chromatographic procedure described in the Related 
substances. 

The test is not valid unless the height of the trough separating 
the ethanol peak from the chloroform peak in the chromatogram 
obtained with test solution (a) is less than 15 per cent of the 
height of the ethanol peak. 

Calculate the content of ethanol from the areas of the peaks 
due to ethanol and the internal standard in the chromatograms 
obtained with reference solution and test solution (b). 

Non-volatile matter. Not more than 0.004 per cent w/v, 
determined on 25 ml by evaporation to dryness and drying at 
105°. 

Storage. Store protected from light in tightly-closed, glass-
stoppered containers. 

araL a yb leelnl ien.  g . The label states whether it contai s ethanol or 
,,,, 
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CHLOROQUINE PHOSPHATE 

Chloroquine Phosphate 

C I 

	

HN 	
N CH3 

CH3 	
CF13 

	

C 181-12601\13,2H3PO4 	 Mol. Wt. 515.9 

Chloroquine Phosphate is (RS)-7-chloro-4-(4-diethylamino-
l-methylbutylamino)quinoline diphosphate. 

Chloroquine Phosphate contains not less than 98.5 per cent 
and not more than 101.0 per cent of CI8H26C1N3,2H3PO4, 
calculated on the anhydrous basis. 

Category. Antimalarial; antiamoebic. 

Dose. Chloroquine. Prophylactic, 300 mg once weekly; 
therapeutic, initial dose, 600 mg followed by a single dose of 
300 mg after 6 to 8 hours and then by a single dose of 300 mg 
daily for the next 2 to 4 days; by slow intravenous infusion, 
200 to 300 mg (antimalarial); by intramuscular injection, 160 to 200 
mg repeated at intervals of 12 hours until oral therapy is 
possible (antimalarial and in hepatic amoebiasis) 600 mg daily 
for 5 to 7 days followed by 300 to 450 mg daily or twice a week for 
2 weeks or longer; by intramuscular injection, same dose as 
for malaria therapy (in hepatic amoebiasis). 

(250 mg of chloroquine phosphate is approximately equivalent 
to 155 mg of chloroquine). 

Description. A white or almost white, crystalline powder; 
odourless. It slowly gets discoloured on exposure to light. It 
may exist in two polymorphic forms differing in their behaviour, 
one of which melts at about 195° and the other at about 218°. 

Identification 

Test A may be omitted iftests B, C and D are carried out. Tests B 
and C may be omitted if tests A and D are carried out. 

A. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium 
hydroxide and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined chloroform extracts with water, 
dry over anhydrous sodium sulphate, evaporate to dryness 
and dissolve the residue in 2 ml of chloroform. The resulting 
solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 
chlorogiritze phosphate RS treated in the same manner. 

B. When examined in the range 210 nm to 360 nm (2.4.7), a 
0.001 per cent wi V solution shows absorption maxima at about 

,2H3PO4  

! ! 



CHLOROQUINE PHOSPHATE 

220 nm, 235 nm, 256 nm, 329 nm and 342 nm; absorbance at 
about 220 nm, 0.60 to 0.66, at about 235 nm, 0.35 to 0.39, at 
about 256 nm, 0.30 to 0.33, at about 329 nm, 0.325 to 0.355 and 
at about 342 nm, 0.36 to 0.39. 

C. Dissolve 25 mg in 20 ml of water and add 8 ml ofpicric acid 
solution; the precipitate, after washing successively with 
water, ethanol (95 per cent) and ether, melts at 205° to 210° 
(2.4.21). 

D. Neutralise with dilute nitric acid the aqueous layer obtained 
in test A. Add an equal volume of ammonium molybdate 
solution and warm; a yellow precipitate is produced. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BYS5 or GYS5 (2.4.1). 

pH (2.4.24). 3.5 to 4.5, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine. 

Test solution. A 5.0 per cent w/v solution of the substance 
under examination in water. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Reference solution (h). Dilute 25 ml of reference solution (a) 
to 50.0 ml with water. 

Apply to the plate 2 .tl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is more 
intense than the spot in the chromatogram obtained with 
reference solution (b). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Water (2.3.43). Not more than 2.0 per cent, determined on 
1.0g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 15 mg of the substance under 
examination in water and dilute to 100.0 ml with water. 

Reference solution (a). A 0.015 per cent w/v solution of 
chloroquine phosphate RS in water. 

Reference solution (h). A solution containing 
w/v of chloroquine phosphate RS and 0.0015 
hydroxychloroquine sulphate RS in water. 

TP20 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 78 volumes of buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000.0 ml of water, add 1.0 ml ofperchloric 
acid, adjusted to pH 2.5 with orthophosphoric acid 
and 22 volumes of methanol, 

- flow rate: 1.2 ml per minute, 
spectrophotometer set at 224 nm, 

- injection volume: 10 pl. 

The relative retention time with reference to chloroqui ne 
 phosphate for hydroxychloroquine sulphate is about 0.8. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chloroquine phosphate 
and hydroxychloroquine sulphate is not less than 1.5. Th e 

 column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of CI8H26C1N3,2H3PO4. 

Storage. Store protected from light. 

Chloroquine Phosphate Injection 
Chloroquine Phosphate Injection is a sterile solution of 
Chloroquine Phosphate in Water for Injections. 

Chloroquine Phosphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, C 18 H,6CIN 3 . 

Usual strength. The equivalent of 40 mg of chloroquine per 
ml. (250 mg of chloroquine phosphate is approximately 
equivalent to 155 mg of chloroquine). 

Description. A clear, colourless or almost colourless solution. 

Identification 
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solution; the precipitate, after washing successively with 
water, ethanol (95 per cent) and ether, melts at about 207° 

(2.421 )• 
C. Neutralise the aqueous layer obtained in test A with dilute 

nitric acid, add an equal volume of ammonium molybdate 

solution and warm; a yellow precipitate is produced. 

Test s  

pH (2.4.24). 3.5 to 4.5. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To an accurately measured volume of the injection 
containing 0.4 g of chloroquine add 20 ml of 1 M sodium 

hydroxide and extract with four quantities, each of 25 ml, of 
chloroform. Combine the chloroform epacts and evaporate 
to a volume of about 10 ml. Add 40 ml of anhydrous glacial 

acetic acid and mix. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01599 g of 
chloroquine, C 18 F126C1N 3. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of chloroquine in a suitable dose-volume. 

Chloroquine Phosphate Suspension 
Chloroquine Phosphate Suspension is a suspension of 
Chloroquine Phosphate in a suitable flavoured vehicle. 

Chloroquine Phosphate Suspension contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, C IR 11 26CIN 3 . 

Usual strength. The equivalent of 50 mg of chloroquine in 
5 ml. (80 mg of chloroquine phosphate is approximately 
equivalent to 50 mg of chloroquine). 

Identification 

To a volume of the suspension containing 50 mg of 
chloroquine add 2 ml of 2 M sodium hydroxide and extract 
with two quantities, each of 20 ml, of chloroform. Wash the 
combined chloroform extracts with water, dry over anhydrous 
sodium sulphate, evaporate to dryness and dissolve the 
residue in 2 ml of chloroform. The resulting solution complies 
with the following test. 

Determine by infrared absorption spectrophotqpietry 
Compare the spectrum with that obtained wilh..80 mg of 
chloroquine phosphate RS treated in the same manner. 

CHLOROQUINE PHOSPHATE TABLETS 

Tests 

pH (2.4.24). 5.5 to 6.5. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Weigh accurately a quantity of the suspension 
containing about 100 mg of chloroquine, add 50 ml of 1 M 
hydrochloric acid, shake well and dilute to 100.0 ml with 1 M 
hydrochloric acid. Filter and discard the first few ml of the 
filtrate. Dilute 10.0 ml of the filtrate to 100.0 ml with / M 
hydrochloric acid and mix. Further dilute 10.0 ml to 100.0 ml 
with the same solvent and mix. Measure the absorbance of 
the resulting solution at the maximum at about 342 nm (2.4.7). 
Calculate the content of C IgH26C1N 3  from the absorbance 
obtained by repeating the operation using chloroquine 
phosphate RS in place of the substance under examination. 

Chloroquine Phosphate Tablets 

Chloroquine Phosphate Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
chloroquine phosphate, C 18H 26C1N 3,2H3PO4  The tablets are 
coated. 

Usual strength. 250 mg. (250 mg of chloroquine phosphate is 
approximately equivalent to 155 mg of chloroquine). 

Identification 

A. To a quantity of the powdered tablets containing 0.1 g of 
Chloroquine Phosphate add 10 ml of water and 2 ml of 2 M 
sodium hydroxide and extract with two quantities, each of 
20 ml, of chloroform. Wash the combined chloroform extracts 
with water, dry over anhydrous sodium sulphate, evaporate 
to dryness and dissolve the residue in 2 ml of chlorofbrm. The 
resulting solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 
chloroquine phosphate RS treated in the same manner. 

B. Extract a quantity of the powdered tablets containing 25 mg 
of Chloroquine Phosphate with 20 ml of water, filter and to the 
filtrate add 8 ml ofpicric acid solution; the precipitate, after 
washing successively with water ethanol (95 per cent) and 
ether, melts at about 207° (2.4.21). 

C. Extract a quantity of the powdered tablets containing 0.5 g 
of Chloroquine Phosphate with 25 ml of water and filter. To 
the filtrate add 2.5 ml of 5 M sodium hydroxide and extract 
with-three quantities, each of 10 ml, of ether. The aqueous 
layer, -  after neutralisation with 2 M nitric acid, gives the 
reactions of phosphates (2.3.1). 

A. To a volume of the injection containing 60 mg of chloroquine 
add 2 ml of 2 M sodium hydroxide and extract with two 
quantities, each of 20 ml, of chloroform. Wash the combined 
chloroform extracts with water, dry over anhydrous sodium 
sulphate, evaporate to dryness and dissolve the residue in 
2 ml of chloroform. The resulting solution complies with the 
following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 

0.015-per -cent chIo!•equinepho.sphate RS treated in the same manner. 
percent 	B. Dilige a volume of the injection containing 15 mg of 

chloroquint to 2() ml ith water and add 8 ml of picric acid 
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Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine. 

Test solution. Shake a quantity of the powdered tablets 
containing 1 g of Chloroquine Phosphate with 20 ml of water 
for 30 minutes, centrifuge and use the clear, supernatant liquid. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with water. 

Reference solution (b). Dilute 25 ml of reference solution (a) 
to 50 ml with water. 

Apply to the plate 2 gl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 0.1 M 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 344 nm (2.4.7). Calculate the 
content of C i8H26C1N3,2H3 PO4  per tablet taking 371 as the 
specific absorbance at 344 nm. 

D. Not less than 70 per cent of the stated amount 
C I8H26C1N3,2H3PO4. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 15 mg of Chloroquine Phosphate 
in water and dilute to 100.0 ml with water, with the aid of 
ultrasound for 20 minutes and filter. 

Reference solution (a). A 0.015 per cent w/v solution of 
chloroquine phosphate RS in water. 

Reference solution (b). A solution containing 0.015-pereent 
w/v of chloroquine phosphate RS and 0.0015 per 9* *iv-% 
hydroxychloroquine sulphate RS in water."... 

IP 2018 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed wi th 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 78 volumes of buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000.0 ml of water, add 1.0 ml ofperchloric 
acid and adjusted to pH 2.5 with orthophosphoric acid 
and 22 volumes of methanol, 
flow rate: 1.2 ml per minute, 
spectrophotometer set at 224 nm, 

- injection volume: I 0 pl. 

The relative retention time with reference to chloroquine 
phosphate for hydroxychloroquine sulphate is about 0.8. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chloroquine phosphate 
and hydroxychloroquine sulphate is not less than 1.5. The 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I8H26CIN 3 ,2H3PO4  in the tablets. 

Storage. Store protected from light. 

Chloroquine Sulphate 

CI 

,H2SO4,H20 

C I 8 1-126aN3,111SO4,1120 
	

Mol . t. 435.9 

Chloroquine Sulphate contains not less than 98.5 per cent 
and not more than 101.0 per cent of C 18H26CIN3 ,112SO4, 
calculated on the anhydrous basis. 

Category. Antimalarial; antiamoebic. 

Dose. Chloroquine. Prophylactic, 300 mg once weekly: 
therapeutic, initial dose, 600 mg followed by a single dose of 
300 mg after 6 to 8 hours and then by a single dose of 300 mg 
daily for the next 2 to 4 days; by slow intravenous infusion , 

 200 to 300 mg (antimalarial); by intramuscular injection, 160 to 
200 mg repeated at intervals of 12 hours until oral therapy Is 
possilie (at tits and in hepatic amoebiasis) 600 mg daily 
for 5 to 7.days followed by 300 to 400 mg daily or twice a week 
for 2 weeks or longer (in hepatic amoebiasis). 

 

1p 201 8  

(700 m g of chloroquine sulphate is approximately equivalent 

ption. A white or almost white, crystalline powder; 
to- 

Deseri 

147 ing of chloroquine). 

odourles s. 

 

Test A may be omitted if tests B, C and D are carried out. Tests B 

end C may  be omitted if tests A and D are carried out. 

A. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium 

hydroxide and extract with two quantities, each of 20 ml, of 

ch/oroform• Wash the combined chloroform extracts with water, 

dry with anhydrous sodium sulphate, evaporate to dryness 
and dissolve the residue in 2 ml of chloroform. The resulting 

 

identification 

e 

solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained y treating 0.1 g of 

chloroquine sulphate RS in the same manner. 

B When examined in the range 210 nm to 360 nm, a 0.001 per cent 
w/v solution shows absorption maxima at about 220 nm, 
235 nm, 256 nm, 329 nm and 342 nm; absorbance at about 
220 nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about 
256 nm, 0.37 to 0.41, at about 329 nm, 0.40 to 0.44 and at about 
342 nm, 0.43 to 0.47 (2.4.7). 

C.Dissolve 25 mg in 20 ml of water and add 8 ml of picric acid 

solution; the precipitate, after washing successively with water, 

ethanol (95 per cent) and ether, melts at 205° to 210° (2.4.21). 

D.Gives reaction A of sulphates (2.3.1). 

Tests 
Appearance of solution. An 8.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BYS5 or GYS5 (2.4.1). 

pH (2.4.24). 4.0 to 5.0, determined in an 8.0 per cent w/v 
solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine. 

Teri solution. A 5 per cent w/v solution of the substance 
under examination in water. 

Reference solution (a). Dilute 1 ml of the test solution to 
1 00 ml with water. 

Reference solution (b). Dilute 25 ml of reference solution (a) 
to 50 ml with water. 

Apply to the plate 2 1.1.1 of each solution. AllsAftlut : mobile 
phase to rise 12 cm. Dry the plate in air and eXnine tinder 
ultraviolet light at 254 nm. Any secondary spqt in the 

chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Heavy metals (2.3.13). 1.0 g dissolved in 25 ml of water complies 
with the limit test for heavy metals, Method A (20 ppm). 

Chlorides (2.3.12). 1.25 g complies with the limit test for 
chlorides (200 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 3.0 to 5.0 per cent, determined on 0.5 g. 

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric 

acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0418 g of 

C 81-126C1N3,1-12SO4. 

Storage. Store protected from light. 

Chloroquine Sulphate Injection 
Chloroquine Sulphate Injection is a sterile solution of 
Chloroquine Sulphate in Water for Injections. 

Chloroquine Sulphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, C 181-126C1N3 . 

Usual strength. The equivalent of 40 mg of chloroquine per 
ml. (200 mg of chloroquine sulphate is approximately 
equivalent to 147 mg of chloroquine). 

Description. A clear, colourless or almost colourless solution. 

Identification 

A. To a volume of the injection containing 70 mg of chloroquine 
add sufficient water to produce 10 ml, add 2 ml of 2 M sodium 

hydroxide and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined chloroform extracts with water, 

dry with anhydrous sodium sulphate, evaporate to dryness and 
dissolve the residue in 2 ml ofchloroform. The resulting solution 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate RS in the same manner. 

B.When examined in the range 210 nm to 360 nm, a 0.001 per cent 
w/v_--s -olutipp - shows absorption maxima at about 220 nm, 

" 235 nib:, 256 inn, 329 nm and 342 nm; absorbance at about 220 
nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about 256 nm, 

- , 

CHLOROQUINE PHOSPHATE TABLETS CHLOROQUINE SULPHATE INJECTION 

o f Chloroquine Sulphate is (RS)-4-(7-chloro-4- quinolyl- 
amino) pentyldiethylamine sulphate monohydrate. 
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CHLOROQUINE SULPHATE TABLETS 

0.37 to 0.41, at about 329nm, 0.40 to 0.44 and at about 342 nm, 0.43 
to 0.47 (2.4.7). 

C. It gives reaction (A) of sulphates (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 5.5. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To an accurately measured volume of the injection 
containing 0.4 g of chloroquine add 20 ml of 1 M sodium 
hydroxide and extract with four quantities, each of 25 ml, of 
chloroform. Combine the chloroform extracts and evaporate 
to a volume of about 10 ml. Add 40 ml of anhydrous glacial 
acetic acid and mix. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml 0.1 M perchloric acid is equivalent to 0.01599 g of 
CigH26C1N3. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of chloroquine in a suitable dose-volume. 

Chloroquine Sulphate Tablets 

Chloroquine Sulphate Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
chloroquine sulphate, C 1 81-126C1N3,H2SO4. The tablets are 
coated. 

Usual strength. 200 mg. (200 mg of chloroquine sulphate is 
approximately equivalent to 147 mg of chloroquine). 

Identification 

A. To a quantity of the powdered tablets equivalent to 0.1 g of 
Chloroquine Sulphate add 10 ml of water and 2 ml of 2 M 
sodium hydroxide and extract with two quantities, each of 
20 ml, of chloroform. Wash the combined chloroform extracts 
with water dry with anhydrous sodium sulphate, evaporate 
to dryness and dissolve the residue in 2 ml of chloroform. The 
resulting solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate RS in the same manner. 

B. Extract a quantity of the powdered tablets containing 25 mg 
of Chloroquine Sulphate with 20 ml of water, filter and to the 
filtrate add 8 ml of picric acid solution; the precipitate, after . 

 washing successively with water ethanol (95 per cent) and 
ether, melts at about 207° (2.4.21). 

2018 

C. Extract a quantity of the powdered tablets containing about 
0.1 g of Chloroquine Sulphate with 10 ml of water and 1 in l of  
dilute hydrochloric acid and filter. To the filtrate add 1 

Mt of 
barium chloride solution; a white precipitate is produced. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 gm. Reject the first few ml of the filtrate 

 Al and dilute a suitable volume of the filtrate with 0 
hydrochloric acid. Measure the absorbance of the resulting  
solution at the maximum at about 344 nm (2.4.7). Calculate the 
content of C181-126C1N3,H2SO4 per tablet taking 450 as the 
specific absorbance at 344 nm. 

D. Not less than 70 per cent of the stated amount of 
C1 81-126C1N3,H2SO4. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica GF254. 

Mobile phase. A mixture of 50 volumes of ch/oroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine. 

Test solution. Shake a quantity of powdered tablets containing 
about 2.0 g of Chloroquine Sulphate with 50 ml of water for 30 
minutes, centrifuge and use the supernatant liquid, if 
necessary filter through suitable filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 	 *lb 
Reference solution (h). Dilute 25.0 ml of reference so I ut i on (a) 

to 50 ml with water. 

Apply to the plate 2µl of each solution. After development. 

dry the plate in air and examine under ultraviolet light at 

254 nm. Any secondary spot in the chromatogram obtained 

with the test solution is not more intense than the spot in the 

chromatogram obtained with reference solution (a) and not 

more than one such spot is more intense than the spot in the 

chromatogram obtained with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing 0.5 g of Chloroquine 
Sulphate, add 20 ml of I Msodium hydroxide and extract with 

four quantities, each of 25 ml, of chloroform. Combine the 

chloroform extracts and evaporate to a volume of about 10 ml. 
Add.40 ml of anhydrous glacial acetic acid and mix. Titrate 

with -O. I M porchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 
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Chloroquine Syrup 
Chloroquine Syrup is a solution of Chloroquine Phosphate or 
Chloroquine Sulphate in a suitable flavoured vehicle. 

Chloroquine Syrup contains Chloroquine Phosphate or 
Chloroquine Sulphate equivalent to not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 

_ C 

, 18H2,,C1N3 . 

strength. The equivalent of 50 mg of;iDloroquine in 

chloroquine, 

 mg of Chloroquine Phosphate or 67 mg of Chloroquine 
is approximately equivalent to 50 mg of chloroquine). Sulphate 

 

Identification 

To a volume of the syrup containing 50 mg of chloroquine add 
2 ml of2 Msodium hydroxide and extract with two quantities, 
each of 20 ml, of chlorqfbrm. Wash the combined chloroform 
extracts with water, dry with anhydrous sodium sulphate, 
evaporate to dryness and dissolve the residue in 2 ml of 
chloroform. The resulting solution complies with the following 
test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate RS in the same manner. 

Tests 

pH (2.4.24). 4.0 to 6.5. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. To an accurately measured volume of the syrup 
co a v  containing about 0.4 g of chloroquine add 20 ml of 1 Msodium 
hydroxide and extract with four quantities, each of 25 ml, of 

determining 

a  rm 

blank 

chloroform. 
 

rm. Combine the chloroform extracts and evaporate 

t  

inmetiotrfaatbioonut 10 ml. Add 40 ml of anhydrous glacial 
acid and mix. Titrate with 0.1 M perchloric acid, 

ling the end-point potentiometrically (2.4.25). Carry 
out 

 

1  ml e(rierof M perchlori• acid is equivalent to 0.01599 g of 

Storage.  

CisH26C1113 . 

Store protected from light. 

fig. The label states ( 1) whether the sytilp -contdins , 
 Line Phosphate or Chloroquine Sulphate; (2) the strength 

of equivalent amount of chloroquine iii each 5 ml. 

CHLOROTHIAZIDE 

0,„,0 0„,0 

H 2N
-S 	S .

N H 

CI 

C71-I6CIN304S2 
	 Mol. Wt. 295.7 

Chlorothiazide is 6-chloro-211- 1 ,2,4-benzothiadiazine-
7-sulphonamide 1,1-dioxide 

Chlorothiazide contains not less than 98.0 per cent and not 
more than 102.0 per cent of C 7 H6C1N 304S2 , calculated on the 
dried basis. 

Category. Diuretic; antihypertensive. 

Dose. 500 to 1000 mg once or twice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted f test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorothiazide 
RS or with the reference spectrum of chlorothiazide. 

B. Dissolve 80 mg in 100 ml of 0. 1 Msodium hydroxide and 
dilute to 1000.0 ml with water Dilute 10.0 ml of the solution to 
100.0 ml with 0. 01 M sodium hydroxide. When examined in 
the range 220 nm to 320 nm (2.4.7), shows two absorption 
maxima at about 225 nm and 292 nm. The specific absorbance 
at the maxima are 725 to 800 and 425 to 450 respectively. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. Ethyl acetate. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of acetone. 

Reference solution. A 0.5 per cent w/v solution of 
chlorothiazide RS in acetone. 

Apply to the plate 2 IA of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution. 

D.To 0.1 g, add a pellet ofsodium hydroxide and heat strongly. 
Gas is evolved which turns red litmus paper to blue. After 
cooling, take up the residue with 10 ml of dilute hydrochloric 
acid. Gas is evolved which turns lead acetate paper to black. 

Te s ts•  

SolutiOn A. Dissolve 1.0 g of the substance under examination 
in 50 ml-of water. 

IP 

ml of  0. 1 M perchloric acid is equivalent to 0.0436 g of Chlorothiazide 

con2601N3,1-12s04• 

storage. Store protected from light. 
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Acidity or alkalinity. To 10 ml of solution A, add 0.2 ml of 
0.01 M sodium hydroxide and 0.15 ml of methyl red solution. The 
solution is yellow. Not more than 0.4 ml of 0.01 M hydrochloric acid 
is required to change the colour of the indicator to red. 

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel G. 

Mobile phase. A mixture of 15 volumes of 2-propanol and 85 
volumes of ethyl acetate. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5.0 ml of acetone. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with acetone. 

Apply to the plate 5 [II of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with a 
mixture of equal volumes of alcoholic solution of sulphuric 
acid and alcohol. Heat the plate at 105° for 30 minutes and 
immediately place the plate in the tank having 10 ml of a 
saturated solution of sodium nitrite in a beaker. Carefully add 
0.5 ml of sulphuric acid to the sodium nitrite solution, close 
the tank, and allow to stand for 15 minutes. Remove the plate, heat in 
a ventilated oven at 40° for 15 minutes and spray with three 
quantities, each of 5 ml, of a freshly prepared 0.5 per cent w/v 
solution of naphthylethylenediamine dihydrochloride in 
alcohol. Examine the plate in day light. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution (1.0 per cent). 

Chlorides (2.3.12). Dissolve 1.5 g in 15 ml of water, filter. The 
solution complies with the limit test for chlorides (160 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for heavy 
metals, Method D (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.25 g in 50 ml of dimethylformamide. Titrate 
with 0.1 Mtetrabutylammonium hydroxide in 2-propanol to the 
first point of inflexion. Determine the end-point potentio-
metrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.02957 g of C7H6C1N304S2. 

Chlorothiazide Oral Suspension 

Chlorothiazide Oral Suspension is a dry mixture of 
Chlorothiazide with buffering agent and othep-eicipieW. It 
contains a suitable flavouring agent. It is filleCtin a sealed 
container. ' 

The suspension is constituted by dispersing the content of  
the sealed container in the specified volume of water j ust  
before use. 

Chlorothiazide Oral Suspension contains not less than 90 . 0 
per cent and not more than 110.0 per cent of the stated amount  
of chlorothiazide, C 7H6C1N304S2 . 

When stored at the temperature and for the period stated o n  
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of chlorothiazide, 
C7H6C1N304S2. 

Usual strength. 50 mg per ml. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

The constituted suspension complies with the tests stated 
under Oral Liquids and with the following tests. 

Identification 

When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the assay shows an absorption maxima 
at the same wavelength as that of solution of chlorothiazide 
RS prepared in the same manner. 

Tests 

pH (2.4.24). 3.2 to 4.0, determined on constituted solution. 

Other tests. Comply with tests stated under Oral Suspension. 

Assay. Weigh accurately a quantity of the suspension 
containing about 250 mg of chlorothiazide, diluted to 250 ml 
with sodium hydroxide solution (1 in 250) and mix. Dilute 10.0 
ml of this solution to 100.0 ml with diluted hydrochloric acid 
(1 in 100) and mix. Transfer 50.0 ml of the resulting solution to 
a 125-m1 separator, and wash with two, 25 ml portions of 
chloroform, discarding the washing. Dilute 10.0 ml of the 
washed solution to 100 ml with sodium hydroxide solution 
(1 in 250) and mix. Dissolve an accurately weighed quantity of 
chlorothizide RS in sodium hydroxide solution (1 in 250) to 

obtain a concentration of about 10 t.tg per ml and measure the 

absorbance of the both solutions at the maxima (2.4.7) at about 

292 nm. 

Determine the weight per ml of the suspension (2.4.29) and 

in oral suspension. 

weight calculate the content of chlorothiazide C 7H6C1N304S2 

Chlorothiazide Tablets 

Clikw6thiazideTablets contain not less than 90.0 per 
not p(t6re thaw 110.0 per cent of the stated amo 
chlorothiazide, C - H6C1N304S2. 

ip 201 8  

ludseunaltsitorengths. 250 mg; 500 mg. 

A. in the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 

is No. 1, 

og9nroa(0111
2m

.5obtained with the reference solution. 

phosphate buffer pH 8.0, 

cTMADIS ippieersep:dse:Itindtristulamal  ttt 

Dissolution 

 time. 75 rpm and  60 minutes.t°.  

B.Gives the reaction of sulphite (2.3.1). 

Withdraw a suitable volume of the medium and filter. Dilute 

the filtrate, if necessary, with the dissolution medium.  Measure 
the absorbance of the resulting solution at ilhe maximum at 
about 294 nm (2.4.7). Calculate the content of C 7H6C1N304S2  in 

the medium from the absorbance obtained from a solution of 
known concentration of chlorothiazide RS. 

D. Not less than 75 per cent of the stated amount of 

C7H6C1N304S2. 

Other tests. Comply with tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of the powder containing about 250 mg of 
Chlorothiazide with 50.0 ml of 0.05 M monobasic sodium 
phosphate buffer, shake for 15 minutes and add 100.0 ml of 
acetonitrile, dilute to 500.0 ml with water, filter. 

Reference solution. Dissolve 25 mg of chlorothiazide RS in 
5.0 ml of 0.05 M monobasic sodium phosphate buffer, add 
10.0 ml of acetonitrile and dilute to 50.0 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 95 volumes of 0.08 M 

monobasic sodium phosphate, adjusted to pH 2.9 with 
orthophosphoric acid and 5 volumes of methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 IA 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1300 theoretical plates, the 
capacity p-9, 

less than 2.0 and the relative standard deviation_for replicate 
factor is not less than 4.3. The tailing factor is not 

_  
- injections is not more than 2.0 per cent. 	. ,• 

Inject the reference solution and the test so 

CHLOROXYLENOL 

Chloroxylenol 

OH 

'CH 3  
CI 

C8H9C10 	 Mol. Wt. 156.6 

Chloroxylenol is 4-chloro-3,5-dimethylphenol. 

Chloroxylenol contains not less than 98.0 per cent and not 
more than 103.0 per cent of C 8H9C10. 

Category. Antiseptic; disinfectant. 

Description. A white or creamy-white crystals or crystalline 
powder; odour characteristic. It is volatile in steam. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chloroxylenol 
RS or with the reference spectrum of chloroxylenol. 

B. Dissolve 0.1 g in 5 ml of chloroform and add 0.5 ml of a 
filtered 1 per cent w/v solution offerric chloride in chloroform 
and 0.1 ml of pyridine; a blue colour is produced. 

C. To 5 ml of a saturated solution in water add 0.5 ml offerric 
chloride test solution; no blue colour is produced. 

D. Mix 50 mg with 0.5 g of anhydrous sodium carbonate and 
ignite strongly, cool, boil the residue with 5 ml of water, acidify 
with nitric acid, filter and add 2 ml of silver nitrate solution; 
a white precipitate is produced. 

Tests 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. A 2 per cent w/v solution of the substance 
under examination in chloroform. 

Reference solution. A solution containing 2 per cent w/v of 
the substance under examination and 0.04 per cent w/v of 
4-chloro-o-cresol (internal standard) in chloroform. 

Chrpr atogvapltic system 
- .7a -glass etlfumn 1.5 m x 4 mm, packed with acid-washed 

diatomaceous support (80 to 100 mesh) coated with 

Y. 

fll 

CHLOROTHIAZIDE 

Calculate the content of C 7H6C1N304S2  in the tablets. 

Storage. Store protected from moisture. 

H3C 



 

CHLOROXYLENOL SOLUTION 
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CHLORPHENIRAMINE INJECTION 

   

3 per cent w/w of polyethylene glycol (such as Carbowax 
20M), 
temperature: 
column.] 60°, 
inlet port and detector. 220°, 

- a flame ionisation detector, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

In the chromatogram obtained with the reference solution the 
sum of the areas of all secondary peaks is not greater than the 
area of the peak due to internal standard. 

Assay. Weigh accurately about 70 mg, dissolve in 30 ml of 
glacial acetic acid, add 25.0 ml of 0.0167 M potassium 
bromate, 20 ml of a 15 per cent w/v solution of potassium 
bromide and 10 ml of hydrochloric acid, stopper the flask 
and allow to stand protected from light for 15 minutes. Add 
1 g of potassium iodide and 100 ml of water and titrate with 
0.1 M sodium thiosulphate, shaking vigorously and using 
1 ml of starch solution as indicator. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of potassium 
bromate required. 

1 ml of 0.0167 M potassium bromate is equivalent to 
0.003915 g ofC8H9C10. 

Chloroxylenol Solution • 
Chloroxylenol solution is a solution of Chloroxylenol 
solubilised in a saponaceous base containing Ethanol (95 per 
cent) and essential oils. Ethanol (95 per cent) may be replaced 
by Industrial Methylated Spirit in making Chloroxylenol 
Solution. 

Chloroxylenol Solution contains not less than 4.75 per cent 
and not more than 5.25 per cent of C 8H9C10. 

Usual strength. 5 per cent w/v. 

Tests 

pH (2.4.24). 7.0 to 11.0. 

Ethanol content (2.3.45). 16 to 21 per cent v/v. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Extract 4 ml of the solution under examination 
with 20.0 ml of chloroform after adding 4 ml of 2 M 
hydrochloric acid. Extract with two further quantities, each 
of 10.0 ml, of chloroform. Combine the chloroform extracts, 
shake with anhydrous sodium sulphate and filte.r. , 

Reference solution (a). Dissolve 0.1 g of chloroXyknol RS in 
10.0 ml of a 0.8 per cent w/v solution of 4:Aloro-o-cresol 

(internal standard) in chloroform (solution A) and dilutl 
 20.0 ml with chloroform. 

Reference solution (b). Prepare in the same manner as the 
solution but use 20.0 ml of solution A instead of 20 
chloroform. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-

silanised diatomaceous support (80 to 100 mesh) 
with 3 per cent w/w of polyethylene glycol (sucl 
Carbowax 20M), 

- temperature: 
column.160°, 
inlet port and detector. 220°, 

- a flame ionisation detector, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Calculate the content of C 8H9C10 in the solution. 

Labelling. The label states that the preparation is meant for 
external use only. 

Chlorpheniramine Maleate 

kN ,CH3  

'CH3 	COOH 

I 	i 
'COOH 

CI6H19C1N2,C41-1404 	 Mol. Wt. 390.9 

Chlorpheniramine Maleate is (RS)-3-(4-chlorophen 
3-(pyrid-2-yl)propyldimethylamine hydrogen maleate. 

Chlorpheniramine Maleate contains not less than 98.0 per cent 

and not more than 101.0 per cent of C i6H i9CIN2,C4H 404 . 

calculated on the dried basis. 

Category. Antihistaminic. 

Dose. Orally, 4 to 16 mg daily, in divided doses. By 
subcutaneous or intramuscular injection, 10 to 20 mg, repeated 
if required; maximum 40 mg in 24 hours. By slow intravenous 
injection over 1 minute, 10 to 20 mg diluted in the syringe with 
5 to 10 ml of blood. 

Description. A white, crystalline powder; odourless. 

Identification 

Test A may be omitted iftests B, C and D are carried out. Tests 
and Di may be omitted if test A is carried out. 

A.  pet( ;rmine by infrared absorption spectrophotometry (2.4.6). 

Compare  the spectrum with that obtained with 
chiorpheniramine maleate RS or with the reference spectrum 

0 	
d 

f 

B. When 

 o chlorpheniramine  r 	neinmthale anerate. 
8 	

g 

e 230 nm to 360 nm, a 0.002 per heen:ammine i  
c P x  

cent w/v solution in 0.05 M sulphuric acid shows an 

absorption maximum only at about 265 nm; absorbance at 

about 
°rP.625gnain

dd' about 0.42 (2.4.7). 

3 ml of water and 1 ml of10 M sodium hydroxide 

aC11:11Tom of the aqueous layer add a solution of 10 mg of 
extract with three quantities, each of 5 ml, of ether. To 

0  
resorcinol in 3 ml of sulphuric acid and heat in a water-bath 
for 15 minutes; the solution is colourless. To the remainder of 
the aqueous layer add 2 ml of bromine solution, heat in a 
water-bath for 15 minutes, heat to boiling and cool. To 0.2 ml 
of the resulting solution add a solution @el 0 mg of resorcinol 

in 3 ml ofsulphuric acid and heat in a water-bath for 15 minutes; 

a b.  1Dueiscsoollvoeur is prod gr odi n  ulcoe dm. 

ml of water and add dropwise with 
shaking 25 ml of a 1 per cent w/v solution of picric acid. 
Collect the precipitate on a sintered-glass filter, wash with 3 ml of 
ethanol (95 per cent), recrystallise from ethanol (50 per cent) 
and dry at 100° to 105°. The crystals melt between 196° and 
200° (2.4.21). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
BYS6 (2.4.1). 

pH (2.4.24). 4.0 to 5.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of cyclohexane, 
40 volumesof chloroform and 10 volumes of diethvlamine. 

Test solution. A 5.0 per cent w/v solution of the substance 
under 

 
examination in chloroform. 

Referenceiu tc  i 	solution. Dilute 1.0 ml of the test solution to 
100.0 ml with chloroform and mix. Dilute 5.0 ml of the resulting 

so  

m to 25.0 ml with chloroform. 

Apply 

chromatogram 
the 

ly

t test solution is not more intense than the spot in the 

t o the plate 10µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 

4  

chromatogram obtained with the reference solution. Ignore 
any spot remaining on the line of application. 

Sulphated ated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying  
on 1.0 g by dr 

 i(n2g.4i. 
in 

19) 9a)n. No vo et mn ao tr el  toh5a.n 
for 

4per hocuernst.  , d:t,errnined  

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 with the 
mobile phase. Dilute 10.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.02 per cent w/v solution of 
chlorpheniramine maleate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 p.m), 
- column temperature: 25°, 
- mobile phase: a mixture of 20 volumes of acetonitrile 

and 80 volumes of a buffer solution prepared by 
dissolving 8.57 g of ammonium dihydrogen phosphate 
in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and filter, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

The retention time of principal peak is about 11 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI6H19C1N2,C41-1404. 

Storage. Store protected from light and moisture. 

Chlorpheniramine Injection 

Chlorpheniramine Maleate Injection 

Chlorpheniramine Injection is a sterile solution of 
Chlorpheniramine Maleate in Water for Injections free from 
dissolved air and containing suitable buffering and stabilising 
agents. 

Chlorpheniramine Injection contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
chlorpheniramine maleate,C16H19C1N2,C4H404. 

Usual strength. 10 mg in 1 ml. 

Description. A colourless solution. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. Heat the plate at 105° for 30 
mingles Wore ,  use. 

Mobile phase. A mixture of 50 volumes of ethyl acetate, 
volumes of methanol and 20 volumes of 1 M acetic acid. 

to 

washed,  
coated 

m l f 

T 
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CHLORPHENIRAMINE INJECTION CHLORPROMAZINE INJECTION 
P20 18 	 IP20 18  

Test solution. Evaporate an appropriate volume of the injection 
to dryness in a current of nitrogen using the minimum amount 
of heat, dissolve the residue as completely as possible in 
sufficient chloroform to produce a solution containing 0.5 per 
cent w/v of Chlorpheniramine Maleate and centrifuge. 

Reference solution. A 0.5 per cent w/v solution of 
chlorpheniramine maleate RS in chloroform. 

Apply to the plate 2 1.11 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The two principal spots in the chromatogram obtained 
with the test solution correspond to those in the chromatogram 
obtained with the reference solution. Spray the plate with 
dilute potassium iodobismuthate solution. The principal spot 
in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

Tests 

pH (2.4.24). 4.0 to 5.2. 

Related substances. Carry out the method described under 
the Identification test using as the test solution a solution 
prepared in the following manner. Evaporate an appropriate 
volume of the injection to dryness in a current of nitrogen 
using the minimum amount of heat. Dissolve the residue in 
sufficient chloroform to produce a solution containing 5.0 per 
cent w/v of Chlorpheniramine Maleate and centrifuge. For the 
reference solution, dilute 1 volume of the test solution to 
500 volumes with chloroform. After development, dry the plate 
in air and spray with dilute potassium iodobismuthate 
solution. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Bacterial endotoxins (2.2.3). Not more than 8.8 Endotoxin Units 
per mg of chlorpheniramine maleate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute an accurately measured volume of the injection 
containing 10 mg of Chlorpheniramine Maleate to 500.0 ml 
with 0.25 M sulphuric acid. Measure the absorbance of the 
resulting solution at the maximum at about 265 nm (2.4.7). 
Calculate the content of C16H19C1N2,C4H404  taking 212 as the 
specific absorbance at 265 nm. 

Storage. Store protected from light. 

Chlorpheniramine Tablets 

Chlorpheniramine Maleate Tablets 

Chlorpheniramine Tablets contain not less th-an- 95.0 per- cent 
and not more than 105.0 per cent of the state -cratnotint of 
chlorpheniramine maleate, C i6H 19C1N2,C,H404.' ca: 

Usual strengths. 4 mg; 8 mg. 

Identification 

Determine by thin-layer chromatography (2.4.17), coat 
plate with silica gel GF254. Heat the plate at 105° 
minutes before use. 

Mobile phase. A mixture of 50 volumes of ethyl acetate. 
30 volumes of methanol and 20 volumes of 1 M acetic acid.  

Test solution. Extract a quantity of the powdered tablets 
containing 5 mg of Chlorpheniramine Maleate with chloroform 

 of 

filter, evaporate the filtrate to dryness and dissolve the residue 
in 1 ml of chloroform. 

	soluti on Reference solution. A 0.5 per cent w/v 

 

chlorpheniramine maleate RS in chloroform. 

Apply to the plate 2 Ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The two principal spots obtained in the chromatogram 
obtained with the test solution correspond to those in the 
chromatogram obtained with the reference solution. Spray 
the plate with dilute potassium iodobismuthate solution. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

Tests 

Related substances. Determine by thin-layer chroma 10 graphy 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of cycloli mine. 
40 volumes of chloroform and 10 volumes of diethylc mine. 

Test solution. Extract a quantity of the powdered tablets 
containing 100 mg of Chlorpheniramine Maleat e with 
chloroform, filter, evaporate to dryness and dissol ve the 
residue in 2 ml of chloroform. 

Reference solution. Dilute 1 ml of the test solution to 50 nil 

with chloroform and dilute 1.0 ml of the resulting solution to 
10.0 ml with the same solvent. 

Apply to the plate 10µl of each solution. After development , 

 dry the plate in air and examine under ultraviolet light at 

254 nm. Any secondary spot in the chromatogram obtained 

with the test solution is not more intense than the spot in the 

chromatogram obtained with the reference solution. 1 unore 

any spot remaining on the line of application. 

Uniformity of content. Complies with test stated under Tablets. 

Powder one tablet and carry out the Assay beginning at the 

words;`-shake with 20 ml of0.05 Msulphuric acid...". Calculate 

the content bf C 1 ,,f1 19CIN2,C4 H404in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

AssaY: • 
weigh and powder 20 tablets. Weigh accurately a 

quantity of the powder containing about 4 mg of 
Chlorpheniramine Maleate, shake with 20 ml of 0.05 M 

sulphuric acid for 5 minutes, add 20 ml of ether, shake carefully 

and filter the acid layer into a second separator. Extract the 

layer with tw o oe  aqcuha anctiitdielsa,yeeracinhtootfhelOsemcoln, 
second se

of0p.a0r5a t oM 
sic 

 the   filter with 0.05 M sulphuric acid. Make the h a
cid, 

 

combinedl acid extracts and washing just alkaline to litmus 

cwid filter  

sa ni 1 idP hwila 

paper with 1 M sodium hydroxide, add 2 ml in excess, and 
extract with two quantities, each of 50 ml, of ether. Wash each 
ether extract with the same 20 ml of water and extract in 

succession with 20, 20 and 5 ml of 0.25 M sulphuric acid, 

dilute 

 
he combined acid extracts to 50.0 ml with 0.25 M 

sulphuric acid; dilute 10.0 ml to 50.0 ml with 0.25 Msulphuric 

acid and measure the absorbance of the resulting solution at 
the maximum at about 265 nm (2.4.7). Coficulate the content of 
C,„HI9C1N2,C41-1404. taking 212 as the specific absorbance at 

Storage. Store protected from light and moisture. 

Chlorpromazine Hy drochloride 

C, ,FI NCIN2S,HC1 	 Mol. Wt. 355.3 

Chlorpromazine Hydrochloride is 2-chloro-10-(3-dimethyl-
aminopropyl)phenothiazine hydrochloride. 

Chlorpromazine Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of 
C,-1-1,9C1N2S,HC1, calculated on the dried basis. 

Category. Antipsychotic; antiemetic. 
Dose. As antipsychotic, orally, 75 to 300 mg daily, in divided 
dose sbyintramuscular injection, 25 to 50 mg. As antiemetic, 
orally, 10 to 25 mg every 4 to 6 hours; by deep intramuscular 

Description. 

injection, 25 mg initially followed by 25 to 50 mg every 3 to 4 
hours unti

Dn. A white or creamy -white, crystalline powder; 

1 necessary. 

Iden ti fic 

odou r less . It decomposes on exposure to air and light 
becoming yellow, pink and finally violet. 

ation 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpromazine 
hydrochloride RS or with the reference spectrum of 
chlorpromazine hydrochloride. 

B.When examined in the range 230 nm to 360 nm, a 0.0005 per 
cent w/v solution in 0.1 M hydrochloric acid shows 
absorption maxima at about 254 nm and 306 nm; absorbance 
at about 254 nm, 0.45 to 0.48 (2.4.7). 

C. Complies with the test for identification of phenothiazines 
(2.3.3) 

D. A 5 per cent w/v solution gives reaction (B) of chlorides 
(2.3.1). 

Tests 

pH (2.4.24). 3.5 to 4.5, determined in a 10.0 per cent solution. 

Related substances. Complies with the test for Related 
substances in Phenothiazines (2.3.5), using mobile phase (a). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.6 g, dissolve in 200 ml of 
acetone and add 15 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, using a saturated solution of 
methyl orange in acetone as indicator. Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03553 g of 
C 17H0CN2S,HCI. 

Storage. Store protected from light and moisture. 

ether 

265nm, 

Chlorpromazine Injection 
Chlorpromazine Hydrochloride Injection 

Chlorpromazine Injection is a sterile solution of Chlorpromazine 
hydrochloride in Water for Injections free from air and 
containing buffering and stabilizing agents. 

Chlorpromazine Hydrochloride contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chlorpromazine hydrochloride, C I7H 19CIN2 S,HCI. 

NOTE - Protect the solutions from light throughout the 
tests . 

ing the 
for 30 

Test A 117(1V be omitted if tests B, C and D are carried outs-Test 
UsialstrengZhes_. 25 mg per ml. 

B may he omitted if tests A, C and D are 	 , 	D_.  escription. A colourless or almost colourless solution. 
- 



CHLORPROMAZINE INJECTION CHLORPROPAMIDE IP 

Identification 

A. To a volume containing 0.1 g of Chlorpromazine 
Hydrochloride, add 20 ml of water and 2 ml of 10 Msodium 
hydroxide. Extract with 25 ml of ether, wash the ether extract 
with two quantities, each of 5 ml, of water, dry the ether extract 
with anhydrous sodium sulphate, evaporate the ether and 
dissolve the residue in 1 ml of chloroform. The resulting 
solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpromazine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of chlorpromazine. 

B. Dilute a volume of the injection with sufficient 0.1 M 
hydrochloric acid to produce a solution containing 
0.0005 per cent w/v of Chlorpromazine Hydrochloride. The 
resulting solution, when examined in the range 230 nm to 
360 nm shows absorption maxima at about 254 nm and 306 nm; 
absorbance at about 254 nm, 0.45 to 0.48 (2.4.7). 

C. It gives reaction (B) of chlorides (2.3.1). 

Tests 

Related substances. Complies with the test for Related 
substances in Phenothiazines (2.3.5), using mobile phase (a) 
and the following solution. 

Test solution. Dilute a volume of the injection with sufficient 
of a mixture of 95 volumes of methanol and 5 volumes of 
diethylamine to produce a solution containing 2.0 per cent of 
Chlorpromazine Hydrochloride. 

Bacterial endotoxins (2.2.3). Not more than 6.9 Endotoxin Units 
per mg of chlorpromazine hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute an accurately measured volume of the injection 
with sufficient 0.1 Mhydrochloric acid to produce a solution 
containing 0.0005 per cent w/v of Chlorpromazine 
Hydrochloride and measure the absorbance of the resulting 
solution at the maximum at about 254 nm (2.4.7). Calculate the 
content of C I -11, 9C1N,S,11C1, taking 915 as the specific 
absorbance at 254 nm. 

Storage. Store protected from light. 

Chlorpromazine Tablets 

Chlorpromazine Hydrochloride Tablets 

Chlorpromazine Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of, 
chlorpromazine hydrochloride, C 17 1 loCIN ,S,HC.1.The tablets 
are coated. 

NOTE - Protect the solutions from light througho ut 
 tests. 

Usual strengths. 10 mg; 25 mg; 50 mg; 100 mg; 200 mg. 

Identification 

A. To a quantity of the powdered tablets containing 40 m g of 
Chlorpromazine Hydrochloride add 10 ml of water and 2 ml of 
10 Msodium hydroxide. Extract with 15 ml of ether and wash 
the ether extract with two quantities each of 5 ml, of water, dry  

dissolve the residue in 0.4 ml of chloroform. The resulting 

m

i  with anhydrous sodium sulphate. Evaporate the ether and 

solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorprom 
hydrochloride RS treated in the same manner or with the 
reference spectrum of chlorpromazine. 

B. Digest a quantity of the powdered tablets containing 25 mg 
of Chlorpromazine Hydrochloride with 25 ml of water and 
filter. Reserve a portion of the filtrate for Identification C. Dilute 
a volume of the filtrate with sufficient 0.1 M hydrochloric 
acid to produce a solution containing 0.0005 per cent w/v of 
Chlorpromazine Hydrochloride. The resulting solution, when 
examined in the range 230 nm to 360 nm shows absorption 
maxima at about 254 nm and 306 nm; absorbance at about 
254 nm, 0.45 to 0.48 (2.4.7). 

C. The filtrate reserved in test B gives reaction B of chlorides 
(2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium: 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 254 nm (2.4.7). 
Calculate the content of chlorpromazine hydrochloride, 
C I7 E1 19C1N7S, HCI in the medium from the absorbance obtained 
from a solution of known concentration of chlorpromazine 
hydrochloride RS in the dissolution medium. 

D. Not less than 80 per cent of the stated amount of 
C I -H 19C1N,S, HCI. 

Related substances. Complies with the test for Rela te4 
substances in Phenothiazines (2.3.5), using mobile phase (a) 
and the following solutions. 

- Test solution; ,.Extract a quantity of the powdered tab: 
containing 0.2 g of Chlorpromazine Hydrochloride with 10 I ntl 

mixture of 95 volumes of melhanol and 5 volumes of 
rhylamine and filter. 

Reference solution. Dilute 1 volume of the test solution to 
200 volumes with the same solvent mixture. 

uniformity of content. Complies with the test stated under 

powder
d Tablets. p 	r  

one tablet, shake with 1 ml of dilute hydrochloric 

acid and 40 ml of water for 15 minutes, add sufficient water to 

s 

produce 100.0 m 1 and mix. Centrifuge about 15 ml and to 

10.0 ml of the clear, supernatant liquid add 2 ml of 1 M 
hydrochloric acid and sufficient water to produce a solution 
containing about 0.0005 per cent w/v of Chlorpromazine 
Hydrochloride. Measure the absorbance of the resulting 
solution  
content of C 17H 19C1N 2 S,HC1 in the tablet taking 915 as the 
specific absorbance at 254 nm. oe  

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.1 g of 
Chlorpromazine Hydrochloride, add 5 ml of dilute 
hydrochloric acid and 200 ml of water. Shake for 15 minutes 
and add sufficient water to produce 500.0 ml. Centrifuge about 
15 ml and to 5.0 ml of the clear, supernatant liquid add 10 ml of 
dilute hydrochloric acid and sufficient water to produce 
200.0 ml. Measure the absorbance of the resulting solution at 
the maximum at about 254 nm (2.4.7). Calculate the content of 
C 17H19C1N2S,HCI, taking 915 as the specific absorbance at 
254nm. 

Sto rage. Store protected from light. 

Chlorpropamide 
t o 

0 0 
3H 

H H 
Wa 	CI 

C10Hl 3CIN203S Mol. Wt. 276.7 

pCrhop[oyripurreoa.pamide is 1-(4-chlorobenzenesulphony1)-3- 

more than 101.0 per cent of C, 0 1-1 13C1N 203S, calculated on the 
dried 

 
Crehi lod isrpbraospa.mide contains not less than 99.0 per cent and not 

Category. Hypoglycaemic. 

ry 

Dose. 100 to 500 mg daily. 

Description. A white, crystalline powder; odourless or almost 
. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D and E may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpropamide 
RS or with the reference spectrum of chlorpropamide. 

B. Dissolve 0.16 g in 50 ml ofmethanol, dilute 5 ml to 100 ml 
with 0.01 Mhydrochloric acid and dilute 5 ml of this solution 
to 100 ml with 0.01 Mhydrochloric acid When examined in 
the range 220 nm to 360 nm, the resulting solution shows an 
absorption maximum only at about 232 nm; absorbance at 
about 232 nm, about 0.48 (2.4.7). 

C.Boil 0.1 g with 8 ml of a 50 per cent w/w solution of sulphuric 
acid under a reflux condenser for 30 minutes, cool and filter, 
reserving the filtrate for test D. The precipitate, after 
recrystallisation from water and drying, melts at about 143° 
(2.4.21). 

D. Make the filtrate reserved in test C alkaline with sodium 
hydroxide solution and heat; an ammonical odour is produced. 

E.Heat 0.1 g with 1 g of anhydrous sodium carbonate at a dull 
red heat for 10 minutes. Cool, extract the residue with water 
and filter. Acidify the filtrate with dilute nitric acid and add 
silver nitrate solution; a white precipitate is produced. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of chloroform, 
50 volumes of methanol, 30 volumes of cyclohexane and 
11.5 volumes of strong ammonia solution. 

Test solution. Dissolve 0.6 g of the substance under 
examination in 10 ml of acetone. 

Reference solution (a). A 0.02 per cent w/v solution of 
4-chlorobenzenesulphonamide in acetone. 

Reference solution (b). A 0.02 per cent w/v solution of 
1,3-dipropylurea RS in acetone. 

Reference solution (c). A 0.02 per cent w/v solution of the 
substance under examination in acetone. 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in a current of cold air, heat at 110° for 10 minutes, 
place the plate, while hot, in a tank of chlorine gas prepared by 
adding hydrochloric acid to a 5 per cent w/v solution of 
potassium permanganate contained in a beaker placed in the 
tank and allow to stand for 2 minutes. Dry it in a current of 
cold air until an area of the plate below the line of application 
gives-amost•a'very faint blue colour with a 0.5 per cent w/v 
solutipp .  a..potassium iodide in starch solution; avoid 
*longed exposure to cold air. Any spots corresponding to 
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CHLORPROPAMIDE TABLETS CHLORTHALIDONE 

4-chlorobenzenesulphonamide and 1,3-dipropylurea in the 
chromatogram obtained with the test solution are not more 
intense than the spots in the chromato-gram obtained with 
reference solutions (a) and (b) respectively. Any other 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (c). 

Heavy metals (2.3.13). 0.66 g complies with the limit test for 
heavy metals, Method B (30 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
ethanol (95 per cent) previously neutralised to 
phenolphthalein solution. Add 25 ml of water and titrate with 
0.1 M sodium hydroxide using phenolphthalein solution as 
indicator. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02767 g of 
C 10H 13CIN203S. 

Chlorpropamide Tablets 

Chlorpropamide Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chlorpropamide, C 10H 13C1N203S. 

Usual strengths. 100 mg; 250 mg. 

Identification 

Extract a quantity of the powdered tablets containing 1 g of 
Chlorpropamide with five quantities, each of 4 ml, ofacetone, 
filter and carefully evaporate the filtrate to dryness on a water-
bath. The residue complies with the following tests. 

A. Boil 0.1 g with 8 ml of a 50 per cent w/w solution ofsulphuric 
acid under a reflux condenser for 30 minutes, cool and filter, 
reserving the filtrate for test B. The precipitate, after 
recrystallisation from water and drying, melts at about 143° 
(2.4.21). 

B. Make the filtrate reserved in test A alkaline with sodium 
hydroxide solution and heat; an ammonical odour is produced. 

C. Heat 0.1 g with 1 g of anhydrous sodium carbonate at a dull 
red heat for 10 minutes. Cool, extract the residue with water 
and filter. Acidify the filtrate with dilute nitric acid and add 
silver nitrate solution; a white precipitate is produced. 

Tests 

Related substances. Determine by thin-layer chrbmatogtaphy 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of chiomfonn  
50 volumes of methanol, 30 volumes of cyclohexahe and 
11.5 volumes of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.6 g of Chlorpropamide with 10 ml of aceton e  and 
filter. 

Reference solution (a). A 0.02 per cent w/v solution of 
4-chlorobenzenesulphonamide in acetone. 

Reference solution (b). A 0.02 per cent w/v solution of 
1,3-dipropylurea RS in acetone. 

Reference solution (c). A 0.02 per cent w/v solution of the 
substance under examination in acetone. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in a current of cold air, heat at 110° for 10 minutes, 
place the plate, while hot, in a tank of chlorine gas prepared by 
adding hydrochloric acid to a 5 per cent w/v solution of 
potassium permanganate contained in a beaker placed in the 
tank and allow to stand for 2 minutes. Dry it in a current of cold 
air until an area of the plate below the line of application gives 
at most a very faint blue colour with a 0.5 per cent w/v solution 
of potassium iodide in starch solution; avoid prolonged 
exposure to cold air. Any spots corresponding to 
4-chlorobenzenesulphonamide and 1,3-dipropylurea in the 
chromatogram obtained with the test solution are not more 
intense than the spots in the chromatogram obtained with 
reference solutions (a) and (b) respectively. Any other 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (c). 

Dissolution (2.5.2). 

Apparatus. No 1 
Medium. 900 ml of a 0.68 per cent w/v solution ofpotass 
dihydrogen phosphate adjusted to pH 7.4 by the addition 
1 M sodium hydroxide 
Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter with an average pore diameter not greater 
than 1.0 gm. Reject the first few ml of the filtrate and dilute a 
suitable volume of the filtrate with 0.1 Mhydrochloric acid to 
obtain a solution containing about 10 gg of chlorpropamide 
per ml. Measure the absorbance of the resulting solution at 
the maximum at about 232 nm (2.4.7). Calculate the content of 
C 10H 13CIN 203S taking 598 as the specific absorbance at 
232 nm. 

D. Not less than 75 per cent of the stated amount of 
CIOH13C1N203S. 

Other -tests. Comply with the tests stated under Tablets. 

Assay.. .Weigh -,and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.25 g of 

Chlorpropamide and shake with 40 ml of methanol for 

20 m
inutes, add sufficient methanol to produce 50.0 ml, mix, 

filter and dilute 5.0 ml of the filtrate to 100.0 ml with 0.1 M 
hydrochloric acid. Mix, dilute 10.0 ml of this solution to 250.0 

ml with 0.1 Mhydrochloric acid and measure the absorbance 
of the resulting solution at the maximum at about 232 nm (2.4.7). 
Calculate the content of C 1 0H 1 3C1N 203S taking 598 as the 
specific absorbance at 232 nm. 

Chlorthalidone 

C141-1110  N,04S 	 Mol. Wt 338.8 

Chlorthalidone is (16)-2-chloro-5-(1-hydroxy-3-oxoisoindol in-
-yObenzenesulphonamide. 

Chlorthalidone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I4H II C1N204S, calculated on the 
dried basis. 

Category. Diuretic. 

Dose. 50 to 200 mg daily. 

Description. A white to yellowish-white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorthalidone 
RS or with the reference spectrum of chlorthalidone. 

B.When examined in the range 230 nm to 360 nm, a 0.01 per cent 
w/v solution in ethanol (95 per cent) shows absorption 
maxima at about 275 nm and at about 284 nm; absorbance at 
about 275 nm, about 0.6 and at about 284 nm, about 0.45 (2.4.7). 

C.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 197 volumes of ethyl acetate and 
3 volumes of water. 

Test solution. Dissolve 0.1 
examination in 100 ml of aceton 

Reference solution. A 0.1 
chlorthalidone RS in acetone. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

D. Dissolve 10 mg in 1 ml ofsulphuric acid; an intense yellow 
colour is produced. 

Tests 

Appearance of solution. Dissolve 1.0 g in sufficient 2 Msodium 
hydroxide to produce 10 ml. The solution is clear (2.4.1), and 
not more intensely coloured than degree 6 of the appropriate 
range of reference solutions (2.4.1). 

Acidity. Dissolve 1 g in a mixture of 25 ml of acetone and 25 ml of 
carbon dioxide-free water with the aid of heat, cool and titrate 
with 0.1 M sodium hydroxide using methyl red solution 
as indicator. Repeat the operation without the substance under 
examination. The difference between the titrations is not more 
than 0.75 ml. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 30 volumes ofdioxan, 30 volumes 
of 2-propanol, 30 volumes of toluene and 20 volumes ofstrong 
ammonia solution. 

Test solution. A 2 per cent w/v solution of the substance 
under examination in acetone. 

Reference solution (a). Dilute 10 ml of the test solution to 
20 ml with acetone and mix. Dilute 1 ml of the resulting solution to 
100 ml with acetone. 

Reference solution (b). A 0.02 per cent w/v solution of 2-(4- 
chloro-3-sulphamoylben.:ovl)benzoic acid RS in acetone. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any spot corresponding to 2-(4-chloro-3-sulphamoyl-
benzoyl)benzoic acid in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b) and any 
other secondary spot is not more intense than the spot in the 
chromatogram obtained with reference solution (a). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Chlorides (2.3.12). Triturate 0.5 g with 30 ml of water, shake 
for 5 minutes and filter. 15 ml of the filtrate complies with the 
limit test for chlorides. Use 5.0 ml ofchloride standard solution 
(25 ppm CO to prepare the standard (500 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

g of the substance under 
e. 
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CHLORTHALIDONE TABLETS 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of methanol. Take 5.0 ml of the resulting 
solution, dilute with water to 50.0 ml and mix. 

Reference solution. A 0.1 per cent w/v solution of 
chlorthalidone RS in methanol. Take 5.0 ml of this solution 
dilute with 50.0 ml of water and mix. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 lam), 
mobile phase: a mixture of 60 volumes of 0.01 M of 
dibasic ammonium phosphate and 40 volumes of 
methanol with the pH adjusted to 5.5 with 
orthophosphoric acid, 
flow rate: 1.0 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 25 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 14H 1I CIN 204S. 

Chlorthalidone Tablets 
Chlorthalidone Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
chlorthalidone, C I4H II C1N1,04S. 

Usual strength. 50 mg. 

Identification 

Heat a quantity of the powdered tablets containing 0.2 g of 
Chlorthalidone with 20 ml of acetone on a water-bath for 
10 minutes, cool and filter. Add 40 ml of water to the filtrate 
and heat on a water-bath for 20 minutes using a gentle current 
of air to remove the solvent. Cool to room temperature and 
allow to stand, filter and dry the crystals at 105° for 4 hours. 
The crystals comply with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorthalidone 
RS or with the reference spectrum of chlorthalidone. 

B. When examined in the range 230 nm to 360 nm, a 0.01 per 
cent w/v solution in ethanol (95 per cent) shows absorption 
maxima at about 275 nm and at about 284 nm; absorbance at 
about 275 nm, about 0.6 and at about 284 nm. about 0.45 (2.4.7). 

C. Wash with water a quantity of the crystals obtained in test : 
 A and dissolve 50 mg in 3 ml of sulphuric acid an intense 

yellow colour is produced. 

• 
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Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 75 volumes of butanol and i s 
 volumes of 1M ammonia. 

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of Chlorthalidone with 5 ml of acetone, 
centrifuge and use the supernatant liquid. 

Reference solution. A solution containing 0.01 per cent w/v of 
2-(4-chloro-3-sulphamoylbenzoyl)benzoic acid RS in 
acetone. 

Apply to the plate 10111 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.1 g of 
Chlorthalidone, boil with 30 ml of methanol under a reflux 
condenser for 5 minutes, shake vigorously for 15 minutes, 
cool and filter; wash the residue with methanol and filter. 
Dilute the combined filtrate and washings to 100.0 ml with 
methanol. To 5.0 ml add 2 ml of 1 M hydrochloric acid and 

sufficient methanol to produce 50.0 ml. Measure the 
absorbance of the resulting solution at the maximum at about 

275 nm (2.4.7). Calculate the content of C 1411 11 C1N204S taking 

57.4 as the specific absorbance at 275 nm. 

Cholecalciferol 

Vitamin D3; Colecalciferol 

HO 

C27H440 	 Mol Wt. 384.6 

Cholecalciferol is (5Z,7E)-(35)-9,10-secocholesta-5,7, 10( 19)- 

 triene-3-ol. 

Cholcealciferol contains not less than 97.0 per cent and not 

jmote..than /03.0 per cent of C27H440. 

Category. Vitamin D (antirachitic).  

11' 2018 

pose.  orally, in prevention of rickets, not more than 20 pg (800 
allowance being made for vitamin D obtained 

tifrol2115111itlis°:thtd:elrie2y, ia 

sources; in the treatment of rickets and osteomalacia, 
mg (5,000 to 50,000 Units) daily; in the treatment of 

hypocalcaemia 

 

20000 Units) daily. By intramuscular injection, 5 to 10 mg. 

[Cholecalciferol contains 40,000 Units of antirachitic activity 
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 Description. 
	

almost white crystals; odourless or 
sensitive to air, heat and light. A 

reversible isomerisation to precholecalciferol may occur in 

solution, depending on temperature and time. 
 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 

B, C and D may be omitted if test A is carritta out. 
 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cholecalciferol 

RS. 

B. Dissolv e 1 mg in 1 ml of 1,2-dichloroethane and 4 ml of 
antimony trichloride solution; a yellowish-orange colour is 
produced. 

C. In the test for 7-Dehydrocholesterol, the principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with reference solution 
(b). 

D.To a solution of about 0.5 mg in 5 ml of chloroform add 
0.3 ml of acetic anhydride and 0.1 ml sulphuric acid and 
shake vigorously; a bright red colour is produced which rapidly 
changes through violet and blue to green. 

► le. 
Tests 

Specific optical rotation (2.4.22). +105° to +112°, determined, within 
30 minutes ofpreparation, in a solution prepared by dissolving 
0.2 g rapidly and without heating in sufficient aldehyde-free 
ethanol ( J5 per cent) to produce 25.0 ml. 

Light absorption. Dissolve 10 mg, rapidly and without heating, 
in sufficient aldehyde-free ethanol (95 per cent) to produce 
100.0 ml. Dilute 5.0 ml of this solution to 50.0 ml with aldehydeiree 
ethanol (95 per cent). Absorbance of the resulting solution 
at the maximum at about 265 nm, measured within 30 minutes 
of preparation, 0.46 to 0.50 (2.4.7). 
7-D ehydrocholesterol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G. 

Mobile phase. A 0.01 per cent w/v solution of butylated 
hydroxytoluene in a mixture of equal volumes of 11'c/0i/wire 
and peroxide free ether. 

.V°7E----  Prepare the, following solutions immediately 

CHOLECALCIFEROL 

Test solution. Dissolve 0.25 g of the substance under 
examination in sufficient of 1,2-dichloroethane containing 
1 per cent w/v ofsqualane and 0.01 per cent w/v of butylated 
hydroxytoluene (solvent A) to produce 5 ml. 

Reference solution (a). A solution containing 0.005 per cent 
w/v of 7-dehydrocholesterol RS in solvent A. 

Reference solution (b). A solution containing 2.5 per cent 
w/v of cholecalciferol RS in solvent A. 

Reference solution (c). Mix equal volumes of reference 
solutions (a) and (b). 

Apply to the plate 10 µl of each solution. Develop the 
chromatograms immediately, protected from light. After 
development, dry the plate in air and spray three times with 
antimony trichloride reagent. Examine the chromatograms 
for not more than 4 minutes after spraying. The principal spot 
in the chromatogram obtained with the test solution is initially 
orange-yellow but becomes brown later. In the chromatogram 
obtained with the test solution any violet spot with an Rf 
value slightly lower than that of the principal spot (due to 
7-dehydrocholesterol and appearing slowly) is not more intense 
than the spot in the chromatogram obtained with reference 
solution (a). The test is not valid unless the chromatogram 
obtained with reference solution (c) shows two clearly 
separated principal spots. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Carry out the following procedure as rapidly as 
possible in subdued light and protected from air. 

Test solution. Weigh accurately about 50.0 mg of the substance 
under examination, dissolve in 10 ml of toluene without heating 
and dilute to 100.0 ml with the mobile phase; dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase; further dilute 
5.0 ml of this solution to 50.0 ml with the mobile phase. 

Reference solution (a). Dissolve 50.0 mg of cholecalciferol 
RS in 10 ml of toluene without heating and dilute to 100.0 ml 
with the mobile phase; dilute 5.0 ml of this solution to 50.0 ml 
with the mobile phase (Solution A); further dilute 5.0 ml of 
solution A to 50.0 ml with the mobile phase. 

Reference solution (b). Reflux 5.0 ml of solution A, under 
nitrogen, on a water-bath for 60 minutes to obtain a solution 
of cholecalci ferol, precholecalciferol and trans-cholecalciferol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5 p.m) (such as Nucleosil 50-5), 
mobile phase: a mixture of 997 volumes of hexane and 
3 volumes of 1-pentanol, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 

.-_-injection volume: 20 i.d. 

Inject itferetice solution (b) and record the chromatogram 
adjusting the sensitivity so that the height of the peak due to ore use. 



CHOLECALCIFEROL INJECTION 

cholecalciferol is more than 50 per cent of full-scale deflection. 
The approximate relative retention times calculated with 
reference to cholecalciferol are 0.4 for precholecalciferol and 
0.5 for trans-cholecalciferol. The resolution between 
precholecalciferol and trans-cholecalciferol should be not less 
than 1.0; if necessary adjust the proportions of the 
constituents and flow rate of the mobile phase to obtain the 
required resolution. 

Inject reference solution (a) and record the chromatogram 
adjusting the sensitivity so that the height of the peak due to 
cholecalciferol is more than 50 per cent of full-scale deflection. 

Inject the test solution. Measure the areas for the major peaks. 

Calculate the content of C 2711440. 

Storage. Store protected from light in hermetically sealed 
containers under nitrogen in a refrigerator. The contents of an 
opened container should be used immediately. 

Cholecalciferol Injection 

Colecalciferol Injection 

Cholecalciferol Injection is a sterile solution of Cholecalciferol 
in Ethyl Oleate. 

Cholecalciferol Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cholecalciferol, C2711440. 

Usual strengths. 3,00,000 IU per ml; 6,00,000 Hi per ml. 
Description. A clear, colourless to pale yellow liquid. 

Identification 

To 1 ml of a 0.2 per cent v/v solution of the injection in ethanol-
free chloroform, add 9 ml of antimony trichloride solution, 
the light absorption of the resulting solution exhibits a 
maximum at 500 nm (2.4.7). 

Tests 

result of the assay from the difference betwee 
absorbances at 500 and 550 nm. 

Calculate the content taking 0.87 g as the value of thew(/' 
per ml (2.4.29) of the injection. 

Storage. Store protected from light. 

Labelling. The label states (1) that the preparation is f or 
 intramuscular use only; (2) the equivalent number of IU (units) 

of antirachitic activity (vitamin D) in 1 ml. 

Each 1.ig of cholecalciferol is equivalent to 40 IU of antirachitic 
activity (vitamin D). 

When calciferol injection is prescribed or demanded, 
Cholecalciferol Injection or Ergocalciferol Injection shall be 
dispensed or supplied. 

Cholecalciferol Tablets 

Colecalciferol Tablets 

Cholecalciferol Tablets contain not less than 90.0 per cent and 
not more than 125.0 per cent of the stated amount of 
cholecalciferol, C271-1440. 

Usual strengths. 0.25 mg; 1 mg. 

Identification 

A. In the test for Uniformity of content, the peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with the 
reference solution. 

B. Extract one tablet, in powder, with 5 ml of ethanol-free 
chloroform, filter. To 1 ml of the filtrate, add 9 ml of antimony  
trichloride solution. A brownish red colour is produced. 

Tests 

Uniformity of content. Complies with the test stated and er 
Tablets. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Carry out the following procedure in subdued light. 

Dilute 0.1 g of the injection to 50 ml with dry 1,2-dichloro-
ethane that has been purified by passing it through a column 
of silica gel. To 1 ml of this solution add rapidly 9 ml of 
antimony trichloride in dichloroethane solution and measure 
the absorbance of the solution at 500 and 550 nm (2.4.7), within 
90 to 120 seconds after adding the reagent. Repeat the 
operation using 1 ml of a 0.002 per cent w :,,,--. §.olutioti of 
cholecalciferol RS in the dry, purified 1,2- dichloroethane, 
beginning at the words 'add rapidly 9 ml of ulate the 

- - 

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following test solution. 

Test solution. For tablets containing less than 250 pg, add 2 ml 
of water to one tablet in an amber-coloured flask and disperse 
with the aid of ultrasound. Add 3 to 6 ml (As appropriate 
depending upon strength) ofdimethyl sulphoxide, mix, extract 
with hexane by shaking for 30 minutes to get final concentration 
same as reference solution (a), centrifuge the hexane layer 
and use the clear supernatant liquid. For tablets containing 
more than 250 lig, prepare the solution in the same manner but 
using--21 ml oiiiiater, 12 to 24 ml (As appropriate depending 
uponstrength).ofdimethyl sulphoxide and quantity of hexane 
t *6taillafinal concentration same as reference solution (a). 

CHOLECALCIFEROL CONCENTRATE(POWDER FORM) 
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Other tests. Comply with the tests stated under Tablets. 
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procedure 

p  

idly as 
possible in subdued light and protected from air. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
of the powder containing about 250 of Calciferol, 

disperse in siein 4 ml of water. Add 6 to12 ml (As appropriate 
upon strength) ofdimethyl sulphoxide, mix, extract 

with qdu nantity of hexane by shaking for 30 minutes, to get final 
concentration same as reference solution (a), centrifuge the 
hexane layer and use the clear supernatant liquid. 

Reference solution (a). A 0.001 per cent w/v solution of 

cholecalciferol RS or ergocalciferol RS, as appropriate. 

Reference solution (b). Dissolve 50 mg of cholecalciferol RS 

or ergocalciferol RS as appropriate in 10 Ertl of toluene without 
heating and dilute with the mobile phase to 100.0 ml. Dilute 
5.0 ml of this solution to 50.0 ml with the mobile phase. Reflux 
5.0 ml of this solution, under nitrogen, using a water-bath, for 
60 minutes to obtain a solution of cholecalciferol, 
precholecalciferol and trans-cholecalciferol. Cool and dilute 
the refluxed solution to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica or ceramic microparticles (3 to 10 pm) (Such 
as Nucleosil 50-S 5 pm), 

- mobile phase: a mixture of 997 volumes of hexane and 
3 volumes of 1 -pentanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 or 20 O. 

Inject a suitable volume of reference solution (b). Adjust the 
sensitivity so that the height of the peak due to cholecalciferol 
is more than 50 per cent of the full-scale deflection. Record the 
chromatograms after five more injections. The approximate 
relative retention times calculated with reference to 
cholecalciferol are 0.4 for precholecalciferol and 0.5 for trans-
cholecalciferol. The resolution between precholecalciferol and 
trans-cholecalciferol should be not less than 1.0; if necessary 
adjust the proportions of the constituents and flow rate of the 
mobile phase to obtain the required resolution. 

Inject reference solution (a). Adjust the sensitivity so that the 
height of the peak due to cholecalciferol or ergocalciferol is 
more than 50 per cent of the full-scale deflection. 

Inject reference solution (a) and the test solution. 

Calculate the content of cholecalciferol, C27H44O,  or 
ergocalciferol, C28F1440 in the tablets. 

Labelling. The label states the equivalent numberp,fIU (units) 
of antirachitic activity (vitamin D) per tablet. . - 

Each pg of Cholecalciferol is equivalent to 401U of antirachitic 
activity (vitamin D). 

When calciferol tablets are prescribed or demanded, 
Cholecalciferol Tablets or Ergocalciferol Tablets shall be 
dispensed or supplied. 

Cholecalciferol Concentrate (Powder 
Form) 
Powder concentrate obtained by dispersing an oily solution 
of Cholecalciferol in an appropriate matrix, which is usually 
based on a combination of gelatin and carbohydrates of 
suitable quality. It may contain suitable stabilizers such as 
antioxidants. 

Cholecalciferol contains not less than 90.0 per cent and not 
more than 110.0 per cent of C 241440, which is not less than 
100,000 IU per g. 

Category. Vitamin D (antirachitic). 

Dose. Orally, in prevention of rickets, not more than 20 1.1.g 
(800 Units) daily, allowance being made for vitamin D obtained 
from other sources; in the treatment of rickets and osteomalacia, 
125 lig to 1.25 mg (5,000 to 50,000 Units) daily; in the treatment 
of hypocalcaemia ofhypoparathyroidism, 1.25 to 5 mg (50,000 
to 200,000 Units) daily. By intramuscular injection, 5 to 10 mg. 

Description. A white or yellowish white small particles. 

Identification 

Test B may be omitted if tests A and C are carried out. Tests C 
may be omitted if test A and B are carried out. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A 0.01 per cent w/v solution of butylated 
hydroxytoluene in a mixture of equal volumes of cyclohexane 
and peroxide-free ether. 

Solution A. Ethylene chloride containing 1 per cent, w/v 
solution of squalane and 0.01 per cent, w/v solution of 
butylated hydroxytoluene. 

NOTE - Prepare the following solutions immediately before 
use. Protect from light. 

Test solution. Take 10 ml of the test solution prepared for the 
Assay in a suitable flask and evaporate to dryness under 
reduced pressure by swirling in a water-bath at 40*. Cool under 
running water and restore atmospheric pressure with nitrogen. 
Dissolve the residue immediately in 0.4 ml of solution A. 

Reference solution (a). Dissolve 10 mg of cholecalciferol RS 
in 4n-41 olsolution A. 

Rejel7eive solution (b). Dissolve 10 mg of ergocalciferol RS 
414' ml of solution A. 



H3C+ 
 CH3 
N OH - 	.3 „ 

C22H28CINO5 	 Mol Wt.421.9 

Choline Fenofibrate is 214-(4-Chlorophen -ylcarbeinyl) 
phenoxy]-2-methylpropanoate choline salt. 

CHOLINE FENOFIBRATE CHOLECALCIFEROL CONCENTRATE(POWDER FORM) 
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Apply to the plate 20 gl of each solution. Develop the plate 
immediately and allow the mobile phase rise to 15 cm, protected 
from light. After development, dry the plate in air and spray 
with sulphuric acid. The principal spot in the chromatogram 
obtained with the test solution is initially bright-yellow which 
becomes orange-brown later, then gradually greenish-grey, 
remaining so for 10 minutes. This spot is similar in position, 
colour and size to the spot obtained with reference solution 
(a). The spot obtained with reference solution (b) shows 
immediately at the same level an orange principal spot, which 
gradually becomes reddish-brown and remains so for 10 
minutes. 

B. When examined in the range 250 nm to 300 nm (2.4.7), a 
solution prepared by, taking 5.0 ml of the test solution prepared 
for the Assay in a suitable flask and evaporate to dryness 
under reduced pressure by swirling in a water-bath at 40". 
Cool under running water and restore atmospheric pressure 
with nitrogen. Dissolve the residue immediately in 50.0 ml of 
cyclohexane. Exhibits the maxima at about 265 nm. 

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

Tests 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Carry out the following procedure as rapidly as 
possible in subdued light and protected from air 

Test solution. Weigh accurately containing 100,000 IU of the 
substance under examination in a saponification flask. Add 
5 ml of water, 20.0 ml of anhydrous ethanol, 1.0 ml of 17.5 per 
cent w/v solution of sodium ascorbate in 1 M sodium 
hydroxide solution and 3.0 ml of freshly prepared 50 per cent 
w/w solution of potassium hydroxide. Heat in a water-bath 
under a reflux condenser for 30 minutes. Cool rapidly under 
running water. Transfer the liquid to a separating funnel with 
the aid of 2 quantities, each of 15.0 ml of water, 1 quantity of 
10.0 ml of ethanol (95 per cent) and 2 quantities, each of 
50.0 ml of pentane. Shake vigorously for 30 seconds. Allow to 
stand until the 2 layer are clear. Transfer the lower aqueous-
alcoholic layer to a second separating funnel and shake with 
a mixture of 10.0 ml ethanol (95 per cent) and 50.0 ml of 
pentane. After separation, transfer the aqueous-alcoholic layer 
to a third separating funnel and the pentane layer to the first 
separating funnel, washing the second separating funnel with 
2 quantities, each of 10.0 ml of pentane and adding the 
washings to the first separating funnel. Shake the aqueous-
alcoholic layer with 50.0 ml of pentane and add the pentane 
layer to the first funnel. Wash the pentane layer with 
2 quantities, each of 50.0 ml of freshly preparect -3.0•peecent 
w/v solution of potassium hydroxide in ethanot(10 pettent 
v/v). shaking vigorously, then wash with successive .  

quantities, each of 50.0 ml of water until the washings are 

pentane extract to a ground-glass-stoppered flask. Evaporate 
neutral, using a pH indicator strip. Transfer the wash ed 

the contents of the flask to dryness under reduced press ure 
 by swirling in a water-bath at 40°. Cool under running water 

and restore atmospheric pressure with nitrogen. Dissolve th e 
 residue immediately in 5.0 ml of toluene and add 20.0 ml of the 

 mobile phase to obtain a solution containing about 4000 n_; 
mL 

Reference solution (a). Dissolve 10.0 mg of cholecalciferol 
RS in 10.0 ml of toluene without heating and dilute to 100.0 ml 
with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the mobile phase. Heat in a water-bath at 90° 
under a reflux condenser for 45 minutes and cool. 

Reference solution (c). Dissolve 100.0 mg of cholecalciferol 
RS without heating, in toluene and dilute to 100.0 ml with the 
same solvent. 

Reference solution (d). Dilute 5.0 ml of reference solution (c) 
to 50.0 ml with the mobile phase. Keep the solution in iced 
water. 

Reference solution (e). Take 5.0 ml of reference solution (c) in 
a volumetric flask add 10 mg of butylhydroxytoluene under 
nitrogen, heat in a water-bath at 90" under reflux condenser 
for 45 minutes. Cool and dilute to 50.0 ml with the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5 gm) (Such as Nucleosil 50-S), 
- mobile phase: a mixture of3 volumes of 1-pentanol and 

997 volumes of hexane, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject reference solution (b) and record the chromatogram. 
The approximate relative retention times calculated with 
reference to cholecalciferol are about 0.4 for pre-cholecalciferol 
and 0.5 for trans-cholecalciferol. The resolution between pre-
cholecalciferol and trans-cholecalciferol should not less than 
1.0, if necessary adjust the proportions of the constituents 
and flow rate of the mobile phase to obtain the required 
resolution. 

Inject reference solutions (a), (d), (e) and the test solution. 
Measure the areas for the major peaks. 

Calculate the conversion factor (/) using the following 
expression: 

-L  

area of the peak due to cholecalciferol in the 
chromatogram obtained with reference 
solution (d); 

= area of the peak due to cholecalciferol in the 
chromatogram obtained with reference 
solution (e); 

= area of the peak due to pre-cholecalciferol in 
the chromatogram obtained with reference 
solution (e). 

The value off determined in duplicate on different days may 
be used during the entire procedure. 

Calculate the content of C 27H440 in International Units per 
gram using the following expression: 

m' v Sd + (f x S 

v' m 	Sd  

where, m = weight of the substances under examination, 
in mg; 

m' = weight of cholecalciferol RS in reference 
solution (a), in mg; 

= volume of the test solution (25 ml); 
\ = volume ofreference solution (a) (100 ml); 
Sd = area of the peak due to cholecalciferol in the 

chromatogram obtained with the test solution; 
area of the peak due to cholecalciferol in the 
chromatogram obtained with reference 
solution (a); 

Sp  = area of the peak due to pre-cholecalciferol in 
the chromatogram obtained with the test 
solution; 

f = conversion factor. 

Storage. Store protected from light, in well-filled containers. 
The contents of an opened container should be used as soon 
as possible. Any unused part protected by an atmosphere of 
nitrogen. 

Labelling. The label states the number of International Units 
per g. 

Choline Fenofibrate 

Choline Fenofibrate contains fenofibric acid not less than 72.0 
per cent and not more than 76.0 per cent and choline not less 
than 23.0 per cent and not more than 26.0 per cent, calculated 
on the dried basis. 

Category. Antihyperlipidaemic. 

Description. A white to off white crystalline powder. 

Identification 

A. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to the 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 25.0 ml with mobile 
phase. 

Reference solution. A 0.1 per cent w/v solution of choline 
fenofibrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 30 volumes of water ,adjusted 

to pH 2.5 with phosphoric acid and 70 volumes of 
acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 286 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 per cent and the sum of 
areas of all the secondary peaks is not more than 0.5 per cent, 
calcuated by area normalisation. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. For Fenofibric acid-Determine by liquid 
chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 25.0 ml with mobile 
phase. Dilute 5.0 ml of this solution to 20.0 ml with mobile 
phase. 

Reference solution. A 0.025 per cent w/v solution offenofibric 
acid 13,5 in the. mobile phase. 

Use the. chroitatographic system described as in the Related 
substances. 

where- k  

--X X 	 P  X 40000 x 1000 
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Tests 

pH (2.4.24). 6.0 to 8.0, determined in a 1.0 per cent w/v solution. 

Assay. Carry out the biological assay of chorionic 
gonadotrophin described below. 

Standard preparation. The 3rd International Standard for 
Chorionic Gonadotrophin, human, established in 1986, 
consisting of a freeze-dried extract of human chorionic 
gonadotrophin with human albumin (supplied in ampoules 
containing 650 Units), or another suitable preparation the 
potency of which has been determined in relation to the 
International Standard. 

Dissolve a sufficient quantity corresponding to the daily doses 
to be used in sufficient albumin phosphate buffer pH 7.2 so 
that the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v ofphenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8° 

Test preparation. Dissolve a sufficient quantity of the injection 
under examination corresponding to the daily doses to be 
used in sufficient albumin phosphate buffer pH 7.2 so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v ofphenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8° 

Use immature male rats of the same strain, approximately 
21 days old and of approximately equal weight within the 
range 25 to 35 g. Assign the rats at random to four equal 
groups of at least eight animals. If sets of four littermates are 
available, allot one littermate from each set at random to each 
group and mark according to the litter. 

Choose two doses of the standard preparation and two of the 
test solution such that the smaller dose is sufficient to produce 
a positive response in some of the rats and the larger dose 
does not produce a maximum response in all of the rats. As an 
initial approximation, doses of 7.5 and 15 Units may be tried 
although the dose will depend on the sensitivity of the animals 
used that may vary widely. 

Inject subcutaneously into each rat the daily dose allocated 
to its group on 4 consecutive days at the same time each day. 
On the fifth day, about 24 hours after the last injection, kill the 
rats and remove the seminal vesicles or the prostate glands 
from each animal. Remove any extraneous fluid and tissue 
from the vesicles or glands and weigh them immediately. 
Calculate the result of the assay by standard statistical 
methods using the weight of the vesicles or prostate glands 
as the response. 

The estimated potency is not less than 80 per cent and not 
es an increase in the weight of the serttigii vesicles or more than 125'per cent of the stated potency. The fiducial 
r ostate glands of immature male rats wherticlminiStered ) 

for use in the manufacture of parenteral 

(Jed in the Assay. 	 156 per cent of the stated potency. 

Went 
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of the r  
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limits of errorrare not less than 64 per cent and not more than 

Chorionic Gonadotrophin intended for use in the 
manufacture of parenteral preparations without a further 

appropriate sterilisation procedure complies with the 

101/owing additional requirements. 

Sterility' (2.2.11). Complies with the test for sterility. 

Abnormal toxicity (2.2.1). Complies with the test for abnormal 

toxicity (2.2.1) using a quantity equivalent to 1000 Units 

dissolved in 0.5 ml of sodium chloride injection and observing 
an i aws t  f

or protected from light in a tamper-evident 

container, 	

. 

sealed so as to exclude micro-organisms, 

in a refrigerator (2° to 8°)• 

the 

Labelling. The label states (1) the number of Units contained 

t 
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Chorionic Gonadotrophin Injection is a sterile material 
consisting of Chorionic Gonadotrophin with or without 
excipients such as buffers, diluents or other inert substances 
such as Lactose or Sodium Chloride. It may also contain an 
antimicrobial agent. It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections or a suitable diluent supplied by the manufacturer, 
immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

potency. 

Gonadotrophin Injection contains not less than 
80.0 per cent and not more than 125.0 per cent of the stated 

each
erUTaelesiccieus:ai 

con tents 

stren gths. 500, 
container. 

Desc r i ption. 	

, 1000, 2000, 5000 and 10,000 Units in 

uirption. A white or almost white powder. 

Paren:te

enntt:.of the sealed container comply with the 
req ements for Powders for Injections stated under 

en teral Preparations and with the following 

Tests 

Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1). 

Water (2.3.43). Not more than 5.0 per cent,determined on 
0.2 g. 

Assay. Carry out the biological assay of chorionic 
gonadotrophin described below. 

Standard preparation. The 3rd International Standard for 
Chorionic Gonadotrophin, human, established in 1986, 
consisting of a freeze-dried extract of human chorionic 
gonadotrophin with human albumin (supplied in ampoules 
containing 650 Units), or another suitable -prefiaratioti. the ;- 
potency of which has been determined in relatign  s  _tom 
International Standard. 

IP 2018 
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Dissolve a sufficient quantity corresponding to the 
daily doses 

to be used in sufficient albumin phosphate buffer pH 7,: 

per 
of 

da ily 

is lo y  
that the daily dose is about 0.2 ml. Add a suitable antimic robial  
preservative such as 0.4 per cent w/v ofphenol or 0.002 
cent w/v of thiomersal. Store the solution at a temperature 
2° to 8°. 

Test preparation. Dissolve a sufficient quantity o f the  
preparation under examination corresponding to the 

....  

doses to be used in sufficient albumin-phosphate buffer 
pH 7.2 so that the daily dose is about 0.2 ml. Add a suitable 
antimicrobial preservative such as 0.4 per cent w/v ofphenol 
or 0.002 per cent w/v of thiomersal. Store the solution at a 
temperature of 2° to 8°. 

Use immature male rats of the same strain, approximately 

the with 	
e 

range 25 to 35 g. Assign the rats at random to four 

q l  

groups of at least eight animals. If sets of four littermates 

21 days old and of approximately equal weight 	

:each 

sare  

available, allot one littermate from each set at random to  
group and mark according to the litter. 

Choose two doses of the standard preparation and two of the 
test solution such that the smaller dose is sufficient to produce 
a positive response in some of the rats and the larger dose 
does not produce a maximum response in all of the rats. As an 
initial approximation, doses of 7.5 and 15 Units may be tried 
although the dose will depend on the sensitivity of the animals 
used, which may vary widely. 

Inject subcutaneously into each rat the daily dose allocated 
to its group on 4 consecutive days at the same time each day. 
On the fifth day, about 24 hours after the last injection, kill the 
rats and remove the seminal vesicles or the prostate glands 
from each animal. Remove any extraneous fluid and tissue 
from the vesicles or glands and weigh them immediately. 
Calculate the result of the assay by standard statistical 
methods using the weight of the vesicles or prostate glands 
as the response. 

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. The fiducial 

limits of error are not less than 64 per cent and not more than 

156 per cent of the stated potency. 

Chorionic Gonadotrophin intended for use in the 

manufacture of parenteral preparations without a farther 
appropriate procedure for the removal of bacterial 

endotoxins complies with the following additional 

requirement. 

Bacterial endotoxins (2.2.3). Not more than 15.0 Endotoxin 

Units per ml of a solution prepared in the following manner. 

Dissolve a quantity in water BET to obtain a solution 
containing 500 units of chorionic gonadotrophin per ml. Carr! , 

 out :the test -uSing Maximum Valid dilution of this solution 

calculated ft6in the declared sensitivity of the lysate used in 

the 'test. 
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CHORIONIC GANADOTROPHIN 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of fenofibric acid. 

For Choline — Weigh 0.3 g, dissolve in 70 ml of glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1ml of 0.1 M perchloric acid is equivalent to 0.0104 g of 
choline. 

Chorionic Gonadotrophin 

Human Chorionic Gonadotrophin 

Chorionic Gonadotrophin is a dry, sterile preparation of 
placental glycoproteins that has luteinising activity. It is 
extracted from the urine of pregnant women. The material is 
sterilised by filtration and dried under reduced pressure or 
freeze-dried. 

Chorionic Gonadotrophin contains not less than 2500 Units 
per mg. 

Category. Gonadotrophic hormone. 

Dose. By intramuscular injection, 500 to 5000 Units twice 
weekly or in accordance with the needs and response of the 
patient. 

Description. A white or almost white, amorphous powder. 

Identification 

It causes an increase in the weight of the seminal vesicles or 
of the prostate glands of immature male rats when administered 
as directed in the Assay. 
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Bacterial endotoxins (2.2.3). Not more than 15 Endotoxin Units per 
ml of a solution prepared in the following manner. Dissolve the 
contents of a sealed container in water BET to obtain a solution 
containing 500 units of chorionic gonadotrophin per ml. Carry 
out the test using Maximum Valid Dilution of this solution 
calculated from the declared sensitivity of the lysate used in 
the test. 

Abnormal toxicity (2.2.1). Use a quantity equivalent to 
1000 Units dissolved in 0.5 ml of sodium chloride injection 
and observing the animals for 48 hours. 

Storage. Store protected from light in containers, which are 
sealed so as to exclude micro-organisms, at a temperature not 
exceeding 20°. 

Labelling. The label states (1) the number of Units contained 
in the sealed container; (2) the name(s) of any added 
substance(s). 

Chymotrypsin 
Chymotrypsin is a proteolytic enzyme obtained by the 
activation of chymotrypsinogen extracted from the pancreas 
of beef (Bos taurus L.). It has an activity of not less than 5.0 
microkatals per milligram. In solution it has maximal enzymic 
activity at about pH 8; the activity is reversibly inhibited at 
pH 3, the pH at which it is most stable. 

Category. Proteolytic enzyme. 

Dose. Orally, 100000 IU, every 6 hours. 

Production 

The animals from which chymotrypsin is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption. Furthermore, the tissues used shall not include 
any specified risk material as defined by any relevant 
international or, where appropriate, national legislation. 

The method of manufacture is validated to demonstrate 
that the product, if tested, would comply with the following 
test. 

Histamine (2.2.7). Not more than 1 ug (calculated as histamine 
base) per 5 microkatals of chymotrypsin activity. Before 
carrying out the test, heat the solution of the substance under 
examination on a water-bath for 30 minutes. 

Description. A white or almost white, crystalline or amorphous 
powder. 

Identification 

Substrate solution. To 24 mg of acetyltyrosine ethyl ester 
add 0.2 ml of ethanol (95 per cent), and swirl until solution is 
effected. Add 2.0 ml of 0.067 M phosphate bee, 
70 and 1 ml of methyl red mixed solution and diltite to itto-ta 
with water. 

A. A 1.0 per cent w/v solution in carbon dioxide-free W ater  
(Solution A). Dilute 1 ml of solution A to 10 ml with water .n a  
depression in a white spot plate, mix 0.05 ml of this 

ion with 0.2 ml of substrate solution; a purple colour develops. 

B. Dilute 0.5 ml of solution A to 5 ml with water. Add 0.1 ml ofa  
2 per cent w/v solution of tosylphenylalanylchloromethan, ; 

F in  
ethanol (95 per cent). Adjust to pH 7.0 and shake for 2 ho urs. 

 In a depression in a white spot plate, mix 0.05 ml of this solution 
with 0.2 ml of the substrate solution; no colour develops within 
3 minutes of mixing. 

Tests 

Appearance of solution. Solution A is not more opalesc ent 
than Opalescence standard 052 (2.4.1). 

pH (2.4.24). 3.0 to 5.0, determined in solution A. 

Light absorption. Dissolve 30 mg in 100.0 ml of 0.001 M 
hydrochloric acid. The solution shows an absorption 
maximum at 281 nm and a minimum at 250 nm (2.4.7). The 
specific absorbance at the absorption maximum is 18.5 to 22.5 
and at the absorption minimum is not more than 8. 

Trypsin. Transfer to a depression in a white spot plate 0.05 ml 
of tris (hydroxymethyl)aminomethane buffer solution pH 8.1 
and 0.1 ml of solution A. Add 0.2 ml of substrate solution. At 
the same time and in the same manner, prepare a reference 
solution using the substance under examination to which not 
more than 1 per cent w/w of trypsin has been added. Start a 
timer. No colour appears in the test solution within 3-5 minutes 
after the addition of the substrate solution. A purple colour is 
produced in the control solution. 

Substrate solution. To 98.5 mg of tosylarginine methyl ester 
hydrochloride, suitable for assaying trypsin, add 5 ml of 
tris(hydroxymethyl)aminomethane buffer solution pH 8 land 
swirl to dissolve. Add 2.5 ml of methyl red mixed solution and 
dilute to 25.0 ml with water 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying at 60° at a pressure not exceeding 0.7 kPa 
for 2 hours. 

Assay. The activity of chymotrypsin is determined by 
comparing the rate at which it hydrolyses acetyltyrosine hyl 
ester with the rate at which chymotrypsin RS hydrolyses the 
same substrate under the same conditions. 

Apparatus 

Use a reaction vessel of about 30 ml capacity provided with: 

-- a device that will maintain a temperature of 25.0 ± 0.1 0 ; 

- a stirring device, for example a magnetic stirrer; 

"a lid with holes for the insertion of electrodes, the tip of 
a burette, a tube for the admission of nitrogen and the 
introduction of reagents. 

HO∎ 
 H3C H 

T 
H i H 

0 

H C 

An  automatic or manual titration apparatus may be used. For 

the la
tter the burette is graduated in 0.005 ml and the pH meter 

is  provided with a wide scale and glass- calomel or glass- 

silver-silver 

solution. 

ersisilvteircnh. Dissolve oellvece 

 25  m

es. 

Test 	 mg of the substance under 
examination in 250.0 ml of 0.001 M hydrochloric acid. 

Reference solution. A 0.01 per cent w/v solution of 
chymotrypsin RS in 0.001 M hydrochloric acid. 

Store the solutions at below 5°. Warm 1 ml of each solution to 

about 25 °  over 15 minutes and use 50 ill of each solution 
(corresponding to about 25 nanokatals) for each titration. Carry 
out the titration in an atmosphere of nitrogen. Transfer 10.0 ml 

of 0.01 M calcium chloride solution to the reaction vessel 
and, while stirring, add 0.35 ml of 0.2 M acetyltyrosine ethyl 

ester solution . When the temperature is steady at 25.0 ± 0.1° 
(after about 5 minutes) adjust the pfrio exactly 8.0 with 
0.02 M sodium hydroxide. Add 50 p.1 of the test solution 
(equivalent to about 5 ug of the substance under examination) 
and start a timer. Maintain the pH at 8.0 by the addition of 
0.02 M sodium hydroxide, noting the volume added every 
30 seconds. Calculate the volume of 0. 02 Ms-odium hydroxide 
used per second between 30 seconds and 210 seconds. Carry 
out a titration in the same manner using the reference solution 
and calculate the volume of 0.02 M sodium hydroxide used 
per second. 

Calculate the activity in microkatals per milligram. 

Storage. Store protected from light, in a refrigerator (2° to 8°). 

Labelling. The quantity of chymotrypsin and the total activity 
in microkatals per container; for the amorphous substance, 
that it is hygroscopic. 

Ciclesonide 
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C321-14407  

ciclesonide 	n1 ef3., 16a)-16,17-[(R)-cycloheeh metyleile] b  

1,4 
(oxy)-11-hydroxy-21-(2-methyl-l-oxoproOky)pregna- 

Ciclesonide contains not less than 98.0 per cent and not more 
than 102.0 per cent of ciclesonide, C 321-L07, calculated on the 
anhydrous basis. 

Category. Glucocorticoid. 

Description. A white to-off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ciclesonide RS 
or with the reference spectrum of ciclesonide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). +90.0° to +98.0°, determined 
in a 0.5 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of methanol. 

Reference solution. A 0.001 per cent w/v solution of 
ciclesonide RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 ptm), 
- mobile phase: A. dilute 1 volume of orthophosphoric 

acid to 1000 ml with water, 
B. acetonitrile, 

- flow rate: 1.5 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 240 nm, 
- injection volume: 201.11. 

Time 
(in min.) 

0 

20 

40 

45 

55 

Mobile phase A 
(per cent v/v) 

65 

25 

25 

65 

65 

Mobile phase B 
(per cent v/v) 

35 

75 

75 

35 

35 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 30000 theoretical plates and 
the tailing factor is not more than 2.0. 

lnje,et - the reference solution and the test solution. Any 
" individual impurity is not more than 0.5 per cent and the sum 

of all the impurities found is not more than 1.0 per cent. 

Mol. Wt. 540.7 

CICLESONIDE 



Cilastatin Sodium 

CILASTATIN SODIUM CICLESONIDE INHALATION 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of methanol. Dilute 5 ml of the resulting 
solution to 50.0 ml with methanol. 

Reference solution. A 0.01 per cent w/v solution of ciclesonide 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 30 volumes of 0.1 per cent 

orthophosphoric acid and 70 volumes of acetonitrile, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 20 pl. 

Inject the reference solut ion. The test is not valid unless relative 
standard deviation for replicate injections is not more than 
1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C32F14407. 

Storage. Store protected from light, at a temperature not 
exceeding 300. 

Ciclesonide Inhalation 
Ciclesonide Inhalation is a suspension of microfine Ciclesonide 
in a suitable liquid filled in a suitable pressurized container. It 
may contain suitable pharmaceutical aids such as surfactants, 
stabilizing agents. 

Ciclesonide Inhalation delivers not less than 80.0 per cent and 
not more than 120.0 per cent of the stated amount of 
ciclesonide, C 3 2144407, per inhalation by actuation of the 
valve. 

Usual strengths. 80 pg per metered dose; 160 lig per metered 
dose. 

Identification 

Tests 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations). 

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of active 
substance is to be determined in any test. 

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparation s 

 (Pressurised Metered-dose Preparations). 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of equal volumes of water and 
acetonitrile. 	 lit 

Test solution. Prepare using the solvent mixture as described 
under the test for Content of active ingredient delivered per 
actuation stated under Inhalation Preparations (Pressurised 
Metered-dose Preparations). 

Reference solution (a). A 0.04 per cent w/v solution of 
ciclesonide RS in acetonitrile. 

Reference solution (b). Dilute reference solution (a) with the 
solvent mixture to obtain a solution containing 32 ig of 
Ciclesonide per ml. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed w ith 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of30 volumes of a buffer solution 

prepared by diluting 1 ml of orthophosphoric acid to 
1000 ml with water and 70 volumes of acetonitrile, 
flow rate: 3 ml per minute, 
spectrophotometer set at 245 nm, 

- injection volume: 200 gl or 100 pl. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 3500 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C32H4407 in the solution and the 
amount of C32H44O7 delivered per actuation of the valve. 

Determine the content of active ingredient a second and third 
time by repeating the procedure on the middle ten and on the 
last ten successive combined actuations of the valve. For 
each of the three determinations the average content of 
C32H4407 delivered per actuation of the valve meets the 
requirements. 

Storage. Store protected from moisture at a temperature not 
exceeding 30". 

Labelling. The label states the amount of active ingredient 
eredper inhalation. 
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C161-125N2Na05S 	 Mol. Wt. 380.4 

Cilastatin sodium is sodium (Z)-7-[[(R)-2-amino-2- 

carboxyethyl]sulphany1]-2-[[[(15)-2,2-dimethyl-cyclopropyl] 

carbonyl]amino]hept-2-enoate. 

Cilastatin Sodium contains not less than 98.0 per cent and not 
more than 101.5 per cent of C I6H25N2Na05S, calculated on the 
anhydrous and solvent free basis. 

Category. Antibacterial. 

Dose. Maximum upto 1 g daily in divided doses. 

Description. A white or light yellow amorphous powder, 
hygroscopic. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cilastatin sodium 
RS or with the reference spectrum of cilastatin sodium. 

B.It gives reaction A of sodium (2.3.1). 

Tests 
Appearance of solution. A 1.0 per cent w/v solution in carbon-
dioxide free water (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution YS6 (2.4.1). 

pH (2.4.24). 6.5 to 7.5, determined in solution A. 

Specific optical rotation (2.4.22). + 41.5° to  +  44.5°, determined 
in 1.0 per cent w/v solution in a mixture of 1 volume of 
hydrochloric acid and 120 volumes of methanol. 

(R2e.41 .a1t4e)(. 1 substances. Determine by liquid chromatography 

Test solution. Dissolve 32 mg of the substance under 
examination in 20.0 ml of water. 

Referencewiw  a 

water. 

e r:solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with water. Dilute 5.0 ml of the solution to 100.0 ml 
with 

 

Referencewiw  a 

water. 

e.  r solution (b). Dilute 5.0 ml the test solution to 
100.0 ml with water. Dilute 5.0 ml of this solution to 50.0 ml 
with 

 

Reference solution (c). Dissolve 16 mg of the substance under 
examination in dilute hydrogen peroxide solution awl diluw. 

- 

to 10.0 ml with the same solvent. Allow to stand for 30 minutes. 
Dilute 1 ml of this solution to 100 ml with water. 

Reference solution (d). Dissolve 32 mg of mesi4,1 oxide in 100 ml 
of water. Dilute 1 ml of the solution to 50 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 50°, 
- mobile phase: A. a mixture of 30 volumes of acetonitrile 

and 70 volumes of a 0.1 per cent v/v solution of 
orthophosphoric acid in water, 

B. a 0.1 per cent v/v solution of 
orthophosphoric acid in water, 

- a gradient programme using the conditions given below, 
flow rate: 2.0 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Time 
(min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 15 85 
30 100 0 
46 100 0 
56 15 85 

Equilibrate the column with a mixture of 15 per cent v/v of 
mobile phase A and 85 per cent v/v of mobile phase B. Inject 
separately each solution. Adjust the sensitivity of the system 
so that the height of the principal peak in the chromatogram 
obtained with reference solution (b) is at least 15 per cent of 
the full scale of the recorder. 

Inject reference solutions (a) and (c). The test is not valid unless, 
the chromatogram obtained with reference solution (c) shows 
three principal peaks: the first two peaks (cilastatin impurity 
A) may elute without being completely resolved and the 
capacity factor of the third peak (cilastatin) is not less than 10; in 
the chromatogram obtained with reference solution (a), the 
principal peak has a signal-to-noise ratio is not less than 5.0. 

Inject reference solutions (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent); the sum of the areas of all secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) and any peak corresponding to the principal peak 
in the chromatogram obtained with reference solution (d). 

WOO oxide; -icetone and methanol. Not more than 1.0 per cent 
w/w ofacetonV, 0.5 per cent w/w of methanol and 0.4 per cent w/ 

of mesitvl oxide. 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the prinCipal peak in tbgi: 
chromatogram obtained with reference solution (b) 
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CILASTATIN SODIUM 

Determine by gas chromatography (2.4.13). 

Internal standard solution. Dissolve 0.5 ml of propunol in 
water and dilute to 1000 ml with the same solvent. 

Test solution. Dissolve 0.2 g of the substance under 
examination in water, add 2.0 ml of the internal standard 
solution and dilute to 10.0 ml with water. 

Reference solution. Dissolve 2.0 ml of acetone, 0.5 ml of 
methanol and 0.5 ml of mesityl oxide in water and dilute to 
1000 ml with the same solvent. To 2.0 ml of this solution add 
2.0 ml of the internal standard solution and dilute to 10.0 ml 
with water. This solution contains 316 pg of acetone, 79 tg of 
methanol and 86 pg of mesityl oxide per milliliter. 

Chromatographic system 
- a fused-silica column 30 m x 0.53 mm, packed with 

macrogol 20000 (film thickness 1.0 pm), 
- temperature: 

column 50° from 0 to 2.5 minutes, 50° - 70° from 2.5 to 
5 minutes and hold at 70° from 5 to 5.5 minutes, 
inlet port at 160°and detector at 220°, 

- a flame-ionisation detector, 
flow rate: 9 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1µl of the reference solution and the test solution. 
Calculate the contents of acetone, methanol and mesityl oxide. 

Heavy metals (2.3.13). • 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g. 

Cilastatin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Units per mg of cilastatin sodium. 

Assay. Dissolve 0.3 g in 30 ml of methanol and add 5 ml of 
water. Add 0.1 M hydrochloric acid to a pH of about 3.0. 
Titrate with 0.1 M sodium hydroxide, determining the end 
point potentiometrically (2.4.25). Three jumps of potential are 
observed, titrate to the third equivalence point. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01902 g of 
C 16F125N2Na0 5 S. 

Storage. Store protected from moisture, at a temperature not 
exceeding 8°. If the substance is sterile, store in a sterile, 
airtight, tamper-proof container . 

Labelling. The label states, where applicAbjc, that the 
substance is free from bacterial endotoxins. 

C27H281\1207 	 Mol. t. 492.5 

Cilnidipine is 1,4-Dihydro-2,6-dimethy1-4-(3-nitrophen ■ 1)-3 ,5. 
pyridinedicarboxylic acid 2-methoxyethyl (2E)-3-phenyl-2. 
propenyl ester. 

Cilnidipine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C27H28N207, calculated on the dried 
basis. 

Category. Antihypertensive, calcium channel blocker. 

Dose. Orally, 5 to 20 mg once daily for adult patient. 

Description. Light yellow, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with the cilnidipine 
RS or with the reference spectrum of cilnidipine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance and 
examination in the mobile phase and dilute to 50.0 ml with , 
mobile phase. - 

Reference solution. A 0.0001 per cent w/v solution of 

cilnidipine impurity A RS Ibis0-methoxyethy02,6-dimethyl -

4-(3-nitropheny1)-1,4-dihydropyridine-3,5-dicarboxylate] • 
and cilnidipine RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (51Am) (Sue 
Inertsil- ODS -3V), 

- mobile phase: a mixture of 20 volumes of water, 
-volumes of acetonitrile and 40 volumes of meth 
flow rate: 1.5 ml per minute, 

ip 201g 

spectrophotometer set at 250 nm, 
-- injection volume: 20 pl. 

The retention time of the cilnidipine impurity A is about 3.5 
minutes and cilnidipine is about 7 minutes. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cilnidipine impurity A 
and cilnidipine is not less than 6.5, the column efficiency for 

the peaks due to cilnidipine impurity A and cilnidipine is not 

l ess than 3000 theoretical plates and the tailing factor for the 

peaks due to cilnidipine impurity A and cilnidipine is not more 

than 2.0. 

Inject the reference solution and the test solution. Run the 

chromatogram 3 times the retention time of the principal peak 

of cilnidipine (about 25 minutes). In the chromatogram obtained 

with the test solution, the area of secondary peak 

corresponding to cilnidipine impurity A is n(more than 1.5 

times the area of the corresponding peak in the chromatogram 
obtained with the reference solution (0.15 per cent). The area 
of any other secondary peak is not more than the area of the 
principal peak of cilnidipine in the chromatogram obtained 

with reference solution (0.10 per cent). The sum of the areas of 
all other secondary peaks is not more than 3 times the area of 

the principal peak of cilnidipine in the chromatogram obtained 
with the reference solution (0.3 per cent). Ignore any peak 
with an area less than 0.5 times the area of the principal peak 
of cilnidipine in the chromatogram obtained with the reference 
solution (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 60° for 1 hour under vacuum (reduce 
pressure of minimum 100 mm Hg). 

Melting range (2.4.21). 108° to 113°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50.0 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol; 
further dilute 1.0 ml of this solution to 100.0 ml with methanol. 

Reference solution. A0.001 per cent w/v solution of cilnidipine 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm) (Such as 
Phenomenex-Prodigy ODS 3V), 

- mobile phase: a mixture of 70 volumes of ri•etonitrile 
and 30 volumes of 0.01 M sodium acetate hufferpFepared 
by dissolving 0.82 g of sodium acetate anhydro-us in 
water and dilute to 1000 ml with water and adjusted to 

CILNIDIPINE TABLETS 

pH 5.0 with dilute orthophosphoric acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of G 7H28/\1207 . 

Storage. Store protected from light and moisture, at a 

temperature not exceeding 30°. 

Cilnidipine Tablets 
Cilnidipine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of Cilnidipine, 
C27H28N207. 

Usual Strengths. 5 mg; 10 mg; 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with test solution corresponds to the peak in the chromatogram 
obtained with reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 1.0 per cent w/v solution ofsodium lauryl 
sulphate in citro-phosphate buffer solution prepared by 
dissolving 4.1363 g of disodium hydrogen phosphate and 
0.475 g of citric acid monohydrate in 200 nil water, add 
0.125 ml of orthophophorus acid and dilute with water to 
1000 ml. Adjust the pH to 6.8 with 2 M sodium hydroxide or 
ortho phosphoric acid as required, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of medium and filter. Reject the 
first few ml of the filtrate and dilute a suitable volume of the 
filtrate with dissolution medium. Measure the absorbance of 
the filtered solution at the maximum at about 243 nm (2.4.7). 
Calculate the content ofcilnidipine,C 27112RN207  in the medium 
from the absorbance obtained from a solution of known 
concentration of cilnidipine RS prepared by dissolving 
weighed quantity of cilnidipine RS in methanol and diluting 
further with tlie.dissolution medium. 

D. Not less- than 70 per cent of the stated amount of 
C271428N207. 

:1617 ' 



Mol. Wt. 369.5 

Chromatographic system 
tstaintgg steel column 10 cm x 4.6 mm, packed with 

cilnidipine in the chromatogram obtained with referrostaz o 1 
solution (1.0 per cent). 

ip 2018 
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Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing 50 mg of cilnidipine, disperse in 20 ml methanol 
with the aid of ultrasound for 20 minutes with intermediate 
shaking and dilute to 50.0 ml with mobile phase A, centrifuge 
and filter. 

Reference solution. A 0.0002 per cent w/v solution of 
cilnidipine RS prepared by dissolving weighed quantity of 
cilnidipine RS completely in methanol and diluting further 
with the mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm), (Such 
as phenomenex-Kinetex), 

- mobile phase: A. a mixture of 35 volumes of a buffer 
solution prepared by dissolving 2.0 g of ammonium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with dilute ortho phosphoric acid and 65 
volumes of methanol, 

B. a mixture of 40 volumes of a buffer 
solution prepared by dissolving 2.0 g of ammonium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with dilute phosphoric acid and 60 volumes of 
acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 245 nm, 
- injection volume: 10 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 45 55 

12 45 55 

20 35 65 

28 35 65 

45 35 65 

55 45 55 

60 45 55 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (0.5 per cent) and the sum of areas °fall the secondary 
peaks is not more than 5 times the area of the principal peak of 

Uniformity of content. Complies with the test stated un ( 
 Tablets. 

with the aid of ultrasound for 15 minutes with inte 
shaking and dilute to volume to obtain a solution con 
0.005 per cent w/v of cilnidipine in solvent mixture. 

taAi 

Test solution. Disperse one tablet in 50 ml solvent 

I JJ 

Determine by liquid chromatography (2.4.14), as dese 
under Assay with the following modifications. 

Calculate the content of C27H28N207  in the Tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 40 volumes of acetonitrile, 40 volumes of 
methanol and 20 volumes of a buffer solution prepared by 
dissolving 2.0 g of ammonium dihydrogen phosphate, in 
1000 ml of water, adjusted to pH 3.0 with 10 per cent v /v 
solution of ortho phosphoric acid. 

Test Solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 100 mg of cilnidipine, 
disperse in 50 ml solvent mixture with the aid of ultrasound for 
15 minutes and dilute to 100.0 ml with solvent mixture and 
filter. Dilute 5.0 ml of the filtrate to 100.0 ml with the solvent 
mixture. 

Reference solution. A 0.005 per cent w/v solution of cilnidi ne 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed w th 

octadecylsilane bonded to porous silica (5gm) (Such as 
YMC ODS-AM), 

- mobile phase:a mixture of 25 volumes of a buffer soluti on 
prepared by dissolving 2.0 g of ammonium dihydrog en 
phosphate in 1000 ml of water, adjusted to pH 3.0 w th 
dilute ortho phosphoric acid and 75 volumes of 
methanol, 

- column temperature: 40°, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 245 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 
_ 

Calculate tlfe content of C 27H28N207  in the tablets. 

Storage. Store protected from light and moisture. 

cilostazol 
ydr0quinolin-2(1H)-one. 

502 
 i s 6-[4-(1-Cyclohexy1-1H-tetrazol-5-yObutoxy]-

_ih contains not less than 98.0 per cent and not more cilostazol  
than 102.0 per cent of C 20H27N502, calculated on the dried 

basis. 
Category. Indicated in intermittent claudication 

Dose. 100 mg twice daily. 

Description. A white to off-white crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cilostazol RS 

or with the reference spectrum of cilostazol. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (b). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4. 14). 

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile. 

Test solution. Dissolve 20 mg of Cilostazol in 20 ml of 
acetonitrile and dilute to 50.0 ml with water. 

Reference solution. A solution containing 0.05 per cent w/v 
each of cilostazol RS and cilostazol impurity C RS in 
acetonitrile. Dilute 4.0 ml of this solution to a 10.0 ml with 
water. Further dilute this solution to obtain a 0.00004 per cent 
w/v of cilostazol with the solvent mixture. 

N   Use 	system as described under Assay. 

Relative 	Relative 
retention time response factor 

cilostazol impurity A' 

cilostazol 

 

soi  impurity B2 

 cilostazol 

 

Cilostazol impurity C 3 

 Any other impurity 

CILOSTAZOL 

26444 1-eyeloheky1-1H-tetrazol-5-y1)-butoxy]-1H-quinolin-2-one, 

'I -(4-(5-cyclohexyl- 1H-tetrazol-1 -yl)buty1)-6-(44 1 -cyclohexyl- 1 H-

tetrazol-5-Abutoxy)-3,4-dihydroquinolin-2(1H)-one. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.4 per 
cent). 

Chlorides. Not more than 0.018 per cent. 

Test solution. Dissolve 0.5 g of Cilostazol in 40 ml of 
dimethylformamide, add 6 ml of dilute nitric acid and dilute 
to 50 ml with dimethylformamide. 

Reference solution. To 0.25 ml of 0.01 M hydrochloric' acid, 
add 6 ml of dilute nitric acid and dilute to 50 ml with 
dimethylformamide. 

Add 1 ml of 5.0 per cent silver nitrate solution to the solutions, 
mix well and allow to stand for 5 minutes, protecting from 
direct sunlight. Compare the opalescence developed in both 
solutions against a black background by viewing downward 
or transversely. The opalescence developed in the test 
solution is not more than that of the reference solution. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.3 per cent, determined 
on 1.0 g by drying in an oven at 110° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile. 

Test solution. Dissolve 20 mg of Cilostazol dissolve in 20 ml of 
acetonitrile and dilute to 50.0 ml with water. Dilute 1.0 ml of 
this solution to 10.0 ml with the solvent mixture. 

Reference solution (a). A solution containing 0.005 per cent 
w/v each of cilostazol RS, cilostazol impurity A RS and 
cilostazol impurity B RS in the solvent mixture. 

Reference solution (b). A 0.1 per cent w/v solution of 
cilostazol RS in acetonitrile. Dilute 4.0 ml of this solution to a 
10.0 ml with water. Further dilute this solution to obtain a 
solution of 0.004 per cent w/v of cilostazol with the solvent 
mixture. 

CILNIDIPINE TABLETS 

0.2 1.7 

0.9 0.58 

1.0 1.0 

1.9 

'6-h ydroxy-3,4-dihydro- 1 H-quinolin-2-one, 

octylsilane bonded to porous silica (3.5 gm), 
column tiinperature: 40°, 



Speed and time. 75 rpm and 60 minutes. 4-ylmethylthio)ethyliguanidine. 

1 .6-21 

CILOSTAZOL TABLETS 	 972018 CIMETIDINE 

- mobile phase: A. a mixture of 70 volumes of water and 
30 volumes of acetonitrile, 

B. a mixture of 50 volumes of water and 
50 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent w/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
6.5 50 50 
10 0 100 
20 0 100 

20.1 100 0 
28 100 0 

Inject reference solution (a). The test is not valid unless the 
the resolution between cilostazol impuirity B and cilostazol is 
not less than 3.0, the tailing factor for cilostazol peak is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 20H27N502 . 

Storage. Store protected from moisture and at room 
temperature. 

Cilostazol Tablets 

Cilostazol Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of 
cilostazol,C201-127N502. 

Usual strengths. 50 mg; 100 mg; 200 mg. 

A. To powdered tablets containing 0.1 g of Cilostazol, add 
1 ml of chloroform, shake for 1 minute and filter. On the filtrate, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cilostazol RS 
or with the reference spectrum of cilostazol. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Identification 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.3 per cent ofsodium lautylsulphate, 

Withdraw a suitable volume of the medium and filter. Me iastalt  
the absorbance of the filtered solution immediately, suitably  
diluted with the dissolution medium, if necessary, at the 

 maximum at about 257 nm (2.4.7). Calculate the content of 
C20H27N502  in the medium from the absorbance obtained from 
a solution of known concentration of cilostazol RS prepared 
by dissolving in minimum amount of methanol and diluting 

 with the dissolution medium. 

D. Not less than 75 per cent of the stated amount 
C201--127N502• r4l 

Other tests. Comply with the tests stated under Tablets. -, 

 Assay. Determine by liquid chromatography (2.4.14). ,1 

Internal standard solution. A 0.004 per cent w/v solution 
benzophenone in methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Cilostazol in the internal 
standard solution and dilute with the same solution to obtain 
a solution containing 0.01 per cent w/v of cilostazol and filter. 

Reference solution. A 0.01 per cent w/v solution of cilostazol 
RS in the internal standard solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of acetonitrile, 

30 volumes of methanol and 100 volumes of water, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 104 

Inject the reference solution. The test is not valid unless the 
resolution between the cilostazol and benzophenone peak is 
not less than 9.0 and the relative standard deviation for 
replicate injections of the principal peakis not more than 
1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C20H2 7N502 in the tablets. 

Storage. Store protected from light and moisture. 

Cimetidine 

H 
N NHCH 3  

HN  
	

NCN 
CH3 

Mol Wt. 25 2.3 

Cimetidine is 2-cyano- 1 -methy1-3-[2-(5-methylimidazol- 

Cimetidine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C loH l6N6S, calculated on the dried basis. 

Category. Antiulcer. 

Dose. Orally, 400 mg twice daily (with breakfast and at night) 

or ° 
mg as a single daily dose at night; by intramuscular or 

slow intravenous injection, 200 mg every 4 to 6 hours. The 
oral or parenteral dose should not exceed 2.4 g daily. 

Description. A white or almost white powder. 

Identification 

Test 4 may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6), 

using apotassium bromide dispersion obtained from the solid 
state without prior solvent treatment. Cottipare the spectrum 
with that obtained with cimetidine RS or with the reference 
spectrum of cimetidine. No shoulder or peak should be 
discernible at 1 190 cm - '. 

B.When examined in the range 210 nm to 360 nm, a 0.0008 per 
cent w/v solution in I M sulphuric acid shows an absorption 
maximum at about 218 nm and a minimum at about 260 nm 
(2.4. 7). 

C.In the test for related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

D.Dissolve about 1 mg in a mixture of 1 ml of ethanol and 5 ml 
of a freshly prepared 2 per cent w/v solution of citric acid in 
acetic anhydride. Heat in a water-bath for 10 to 15 minutes; a 
reddish violet colour is produced. 

Tes i s 

(2.4.14). 
substances. Determine by liquid chromatography 

pThesatse A  solution. Dissolve 20 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 

Reference solution (a). A 0.004 per cent w/v solution of 
cimetidine RS in mobile phase A. 

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 100.0 ml with mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica (5 
11m), 
mobile phase: A. a mixture of 0.4 volume ofdiethylamine 
and 780 volumes of a 0.11 per cent iv/I/Solution 
sodium hexanesulphonate, adjusted to 01 2.8 with 
orthophosphoric acid and 250 volumes' of methanol, 

B. methanol, 
- a gradient programme using the conditions given below, 

flow rate: 1.1 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 50 pl. 

Time 
(in min.) 

0 

60 
65 

120 

Mobile phase A 
(per cent v/v) 

100 

100 

90 

90 

Mobile phase B 
(per cent v/v) 

0 
0 

10 

10 

Name 
	

Relative 	Correction 
retention time 	factor 

Cimetidine impurity G' 	02 	0.6 

Cimetidine impurity E 2 	0.4 	0.7 

Cimetidine (Retention time: 
about 18 minutes) 	 1.0 

Cimetidine impurity D3 	1.5 	3.3 

Cimetidine impurity 	 1.6 	2.5 

Cimetidine impurity B 5 	2.0 

Cimetidine impurity H 6 	2.3 

Cimetidine impurity F7 	4.6 

'2-cyano-1,3-dimethylguanidine, 

22-cyano- 1 -methyl-3[2-[[(5-methyl- 1 H-imidazol-4-yl)methyl] 
sulfinyl]ethyl] guanidine, 

3 1-methyl-342-[[(5-methy1-1H-imidazol-4-yl)methyl]sulfanyliethyl] 
guanidine, 

4 1-Rmethylamino)[[2-[[(5-methyl- 1H- imidazol-4-ypmethyl]sulfanyl] 
ethyl]amino] methylidene]urea, 

5methyl 3-cyano-1-[2-[[(5-methyl- 1 H-imidazol-4- yl)methyl]sulfanyll 
ethyl]carbamimidate, 

"1,1'-(disulfanediyldiethylene)bis(2-cyano-3-methylguanidine), 

72-cyano- I ,3-bis[241. (5-methyl- 1H-imidazol-4-yl)methyllsulfanyl] 
ethyl]guanidine. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.2 
per cent). The sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Heavy:metals (2,3 . 13 ). 1.0 g complies with the limit test for heavy 
metals, Method B (20 ppm). 
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Sulphated ash (2.3.1 8). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.25 g and dissolve in 75 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02523 g of 
C 1011 16N6S. 

Storage. Store protected from light. 

Cimetidine Tablets 

Cimetidine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of cimetidine, 
CloHl6N6S. 

Usual strengths. 200 mg; 400 mg; 800 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.1 g 
of Cimetidine with 10 ml of methanol, filter, evaporate the 
filtrate to dryness using gentle heat and dry the residue at 60° 
at a pressure not exceeding 0.7 kPa. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cimetidine RS 
or with the reference spectrum of cimetidine. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(d). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 100 rpm and 15 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) of the filtrate, 
suitably diluted if necessary with dissolution medium at 218 
nm. Calculate the content of cimetidine, C10H16N6S  in the 
medium from the absorbance obtained from a 
solution of known concentration of cimetidiene RS in the 
same medium. 

D. Not less than 80 per cent of the stated amount ofC wHIA.N6S. 

Related substances. Determine by thin-layer chromatogfaphy 
(2.4.17), coating the plate with silica gel GF254. 

t?, 

Mobile phase (a). A mixture of 65 volumes of ethyl acetate,  
20 volumes of methanol and 15 volumes of strong anitnoni 
solution. 

Mobile phase (h). A mixture of 84 volumes of ethyl acetate, 
8 volumes of methanol and 8 volumes of strong contnon . 
solution. 

Test solution (a). Add 20 ml of methanol to a quantity of the 
powdered tablets containing 1 g of Cimetidine, mix with the 
aid of ultrasound for 2 minutes, shake for 3 minutes and filter 
using a suitable 0.2 pm filter. 

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml W ith 
methanol. 

Reference solution (a). Dilute 1.0 ml of test solution (h) to  
20.0 ml with methanol. 

Reference solution (b). Dilute 1.0 ml of test solution ( a) to 
100.0 ml with methanol. Dilute 20 ml of this solution to 
100.0 ml with methanol. 

Reference solution (c). Dilute 5 ml of reference solution (b) to 
10 ml with methanol. 

Reference solution (d). Dissolve 10 mg of cimetidine RS in 
2 ml of methanol. 

Apply separately to two plates 4 gl of each solution. Allow 
the first plate to stand for 15 minutes in the tank saturated 
with vapour from mobile phase (a). Develop the second plate 
using mobile phase (b). After development, dry the plates in a 
current of air, expose to iodine vapour until maximum contrast 
of the spots has been obtained and examine under ultraviolet 
light at 254 nm. The following limits apply to both methods. 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than two such spots are more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (c) shows a clearly visible spot. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.25 g of Cimetidine 
and stir with 20 ml of warm methanol. Filter and repeat the 
extraction with three quantities, each of 20 ml, of warm 
methanol. Evaporate the combined filtrate and washings to 
dryness and dissolve the residue in 75 ml of anhydrous glacial 
acetic acid. Titrate with 0. I M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.  

1 ml ot0.1 Alperchloric acid is equivalent to 0.02523 g of 

N 

J. 

C inacalcet Hydrochloride 

, HCI 

C22H2.2FAHCI 	 Mol. Wt. 393.9 

Cinacalcet Hydrochloride is (R)-N-(3-(3-(trifluoromethyl) 

phenyppropy1)-1-(1-napthyl)ethylamine hydrochloride. 

Cinacalcet Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 22H22F3N,HC1, calculated 

on the dried basis. 

Category. Antihyperparathyroid. 

Dose. 30 mg per day, increased as necessarft;p to 180 mg per 

day. 

Description. A white to off-white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cinacalcet 
hydrochloride RS or with the reference spectrum of cinacalcet 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution: 

C. It gives reaction A of chlorides (2.3.1) 

Tests 

(R2.4.  e1a1t4e)d.  substances. Determine by liquid chromatography 

Solvent mixture. A mixture of equal volumes of a buffer 
solution containing 0.01M sodium perchlorate, adjusted to 
pH 2.5 with perchloric acid and acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of the solvent mixture. 

Reference solution. A 0.0005 per cent solution of cinacalcet 
hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 
'. phenyl group (3.5 gm) (Such as Zorbax SB-Phenyl), 

column temperature: 60° , 
- mobile phase: A. 0.01M sodium perchlorate, adjusted 

to pH 2.5 with perchloric acid, 
B. acetonitrile, 

- ., gradient programme using  the  conditiknaiven below, 
- flow rate: 1.4 ml per minute,  

- spectrophotometer set at 215 nm, 
injection volume: 51.11. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 60 40 
3 60 40 
16 40 60 
20 40 60 

21 60 40 
26 60 40 

Name 
	

Relative 	Correction 
retention time 	factor 

Cinacalcet impurity A' 	0.22 	0.44 

Cinacalcet impurity B2 	0.94 	6.67 

Cinacalcet (Retention time: 
about 12 minutes) 	 1.0 

Cinacalcet impurity C 3 	1.32 	1.16 

'1-(Naphthalen-l-y1) ethanamine, 

2Methanesulphonic acid 3-(3- trifluoro methyl-phenyl)-propyl ester, 

-Naphthalen- 1 -yl-ethy1)43-(3-trifluoromethyl-cyclohexyl)-propylF 
amine. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 and the relative standard deviation for replicate 
injections is not more than 5.0. 

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution the area of each 
peak due to cinacalcet impurity A, cinacalcet impurity B and 
cinacalcet impurity C is not more than 0.3 times the area of 
principal peak in the chromatogram obtained with the reference 
solution (0.15 per cent). The area of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than two times the area of the principal peak in the 
chromatogram with the reference solution (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14).using the 
chromatographic system as described under Related 
substances. 

Sclveht mixt* ie. A mixture of equal volumes of a buffer 
solution. confining 0.01 M sodium perchlorate, adjusted to 
pH 2.5 with perchloric acid and acetonitrile. 

 

FCC 
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CINNARIZINE CINNARIZINE TABLETS 

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of solvent mixture. Dilute 5.0 ml of the 
solution to 50.0 ml with solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of cinacalcet 
hydrochloride RS in solvent mixture. 

Chromatographic system 
column oven temperature. 40°, 

- mobile phase: a mixture of55 volumes ofa buffer solution 
containing 0. 01 M sodium perchlorate, adjusteded to 
pH 2.5 with perchloric acid and 45 volumes of 
acetonitrile, 

- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22 H22F3N,HC1. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Cinnarizine 

C26H28N2 	 Mol. Wt. 368.5 

Cinnarizine is (E)-1-(diphenylmethyl)-4-(3-phenylprop-
2-enyl)piperazine. 

Cinnarizine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C26H28N2, calculated on the dried basis. 

Category. Antihistaminic. 

Dose. 25 to 50 mg, thrice daily. 

Description. A white or almost white powder. 

Identification 

Test A may be omitted iftests B and C are carried out. Tests B 
and C may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophot9thetry,(24:6)./ 
Compare the spectrum with that obtained witli:dmuitizine_ 
RS. 

B. In the test for Related substances the principal peak i n  the  
chromatogram obtained with the test solution correspond s to 

 the principal peak due to cinnarizine in the chromatogram 
 obtained with reference solution (a). 

C. Dissolve 0.2 g of anhydrous citric acid in 10 ml of acetic 
anhydride in a water-bath at 80° and maintain the temperature 

 of the water-bath at 80° for 10 minutes. Add about 20 mg ofthe 
 substance under examination; a purple colour is produced. 

Tests 

Appearance of solution. A 2.5 per cent w/v solution in 
dichloromethane is clear (2.4.1) and not more intensely 
coloured than reference solution BYS6 (2.4.1). 

Acidity or Alkalinity. Suspend 0.5 g in 15 ml of water. Boil for 
2 minutes, cool and filter. Dilute the filtrate to 20 ml with carbon 
dioxide-free water. To 10 ml add 0.1 ml of phenolphthalein 
solution and 0.25 ml of 0.01 M sodium hydroxide; the solution 
is pink. To 10 ml add 0.1 ml of methyl red solution and 0.25 ml of 
0.01 M hydrochloric acid; the solution is red. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 10.0 ml of the methanol. 

Reference solution (a). Dissolve 12.5 mg of cinnarizine RS 
and 15.0 mg offlunarizine dihydrochloride RS in 100.0 ml of 
the methanol. Dilute 1.0 ml of this solution to 20.0 ml with the 
same solvent. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of this solution to 20.0 ml 
with the same solvent. 

Chromatographic system 
a stainless steel column 10 cm x 4 mm packed with base-
deactivated octadecylsilane bonded to porous silica 
(3 ilm), !o'a 
mobile phase: A. 1 per cent w/v solution of ammoniuki 
acetate, 

B. 0.2 per cent v/v solution of glaci9 
acetic acid in acetonitrile, 
a gradient programme using the conditions given beloi*, 
flow rate:1.5 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 10 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 
	

75 	 25 

10 
	

90 

10 
	

90 

75 
	

25  

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cinnarizine and flunarizine 

is  not less than 
 reference solution (b) and the test solution. In the 

chromatogram obtained with the test solution the area of any 

secondary p not more than the area of the principal peak 

n t 5i s. O n. 

in the chromatogram obtained with reference solution (b) (0.25 
per cent), the sum of area of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). Dissolve 1.0 g in a mixture of 85 volumes of 
acetone and 15 volumes of water and add dilute hydrochloric 

acid until dissolution is complete. Dilute to 
20 ml with the same mixture of acetone and water 12 ml of the 
resulting solution complies with the limit test for heavy metals, 
Method D (20 ppm). Prepare the standard using 10 ml of lead 
standard solution (1 ppm Ph) obtained by diluting lead 
standard solution (100 ppm Pb) with the mixture of acetone 
and 

ash (2.3.18). Not more than 0.1 per cent. Sulphated 

  water. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 4 hours. 

Assay. Weigh accurately about 0.15 g and dissolve in a mixture 
of 70 volumes of 2-butanone and 10 volumes of anhydrous 
glacial acetic acid. Titrate with 0.1 M perchloric acid, using 
ta-rnaatiohn.tholbenzein solution as indicator. Carry out a blank it   

I ml of 0.1 M perchloric acid is equivalent to 0.01843 g of 
C261-128N2 . 

Cinnarizine Tablets 
Cinnarizine tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cinnarizine, 
Ca,H28/%1 2 . 

Usual strength. 25 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.1 g 
of Cinnarizine with 20 ml of dichloromethane, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotothetry (2:416). 
Compare the spectrum with that obtained with cinnarizine 
RS. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of gastric fluid simulated (without pepsin) 
prepared by dissolving 2.0 g of sodium chloride in 80 ml of 
1M hydrochloric acid and dilute to 1000 ml with water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 253 nm (2.4.7). Calculate the content of 
C26H 28N2  in the medium from the absorbance obtained from a 
solution of known concentration of cinnarizine RS. 

D. Not less than 70 per cent of the stated amount of C26H281\12• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a suitable quantity of the powdered tablets 
containing 25 mg of Cinnarizine with methanol, dilute to 10 ml 
with the same solvent and filter. 

Reference solution (a). Dissolve 12.5 mg of cinnarizine RS 
and 15 mg of flunarizine dihydrochloride RS in methanol 
and dilute to 100 ml with the same solvent. Dilute 1 ml of this 
solution to 20 ml with methanol. 

Reference solution (6). Dilute 1 ml of the test solution to 100 
ml with methanol. Dilute 5 ml of this solution to 20 ml with 
methanol. 

Chromatographic system 
a stainless steel column 10 cm x 4 mm, packed with base-
deactivated octadecylsilane bonded to porous silica 
(311m), 

- mobile phase: A. a 1.0 per cent w/v solution of 
ammonium acetate, 

B. a 0.2 per cent v/v solution of glacial 
acetic acid in acetonitrile, 

- flow rate: 1.5 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 230 nm, 
- injection volume: 10µl. 

Time 
	

Mobile phase A 
	

Mobile phase B 
(min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

75 
	

25 

20 
	

10 
	

90 

25 
	

10 
	

90 

30 
	

75 
	

25 

Injec(referefict solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 

1624: 
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CIPROFLOXACIN INJECTION 

chromatogram obtained is at least 50 per cent of the full scale of 
the recorder. If necessary, adjust the concentration of glacial 
acetic acid in mobile phase B to obtain a horizontal base-line in 
the chromatogram. 

Inject reference solution (a). When the chromatogram is 
recorded in the prescribed conditions, the retention times are: 
cinnarizine about 11 min and flunarizine about 11.5 minutes. 
The test is not valid unless the resolution between the peaks 
corresponding to cinnarizine and flunarizine is at least 5.0. 
If necessary, adjust the time programme for the gradient 
elution. 

Inject the blank, the test solution and reference solution (b). 
In the chromatogram obtained with the test solution: the area 
of any peak, other than the principal peak, is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.25 per cent); the sum of the areas of 
the peaks, other than the principal peak, is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak due to the blank and any peak with an area less than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b). 

Other tests. Comply with the tests stated under tablets. 

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions. 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powdered tablets containing about 25 mg of Cinnarazine 
with methanol, dilute to 50.0 ml with the same solvent and 
filter. Dilute 5.0 ml of this solution to 50.0 ml with methanol. 

Reference solution. A 0.005 per cent w/v solution of cinnarzine 
RS in methanol. 

Calculate the content of C,6H28N2  in the tablets. 

Storage. Store protected from light. 

Ciprofloxacin 

HN 
N 

COON 

CJI NFN 303  

Ciprofloxacin contains not less than 98.0 per cent and hc 
 more than 102.0 per cent of C171-1 18FN303 , calculated on th e 

dried basis. 

Category. Antibacterial. 

Dose. Orally, 250 to 750 mg twice daily; by intraven 
infusion, 100 mg to 200 mg twice daily. 

Description. A white to pale yellow, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2. 
Compare the spectrum with that obtained from ciproflo 
RS or with the reference spectrum of ciprofloxacin. 

B. Determine by thin-layer chromatography (2.4.17), coati 
the plate with silica gel GF254. 

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammoni 
solution and 10 volumes of acetonitrile. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of 6 Mammonia. 

Reference solution. A 1 per cent w/v solution ofciprofloxac, n 
RS in 6 Mammonia. 

Apply to the plate, as 1-cm bands, 5 .tl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minute s 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. A 2.5 per cent w/v solution in 0.1 M 
hydrochloric acid is clear (2.4.1). 

Related substances. Carry out the method described in the 
Assay and calculate the percentage of each impurity from the 
chromatogram obtained with the test solution. The content of 
ciprofloxacin ethylenediamine analog or of any other 
individual impurity peak found is not more than 0.2 per cent 
and the sum of all the impurity peaks is not more than 0.5 per 
cent. 

Reference solution. Weigh 10 mg offluoroquinolonic acid 

RS, add 0.1 ml of 6 Mammonia and dilute to 100.0 ml with 

water. Dilute 2.0 ml of this solution to 10.0 ml with water. 

plate 

Apply to the plate 5 .tl of each solution. Place the plate in an 
atmosphere of ammonia for about 15 minutes. Remove the 

'ter development, dry the plate in air for 15 minutes and 
and place it in a chamber containing the mobile phase. 

am ine under ultraviolet light at 254 nm. Any secondary spot ex i 

pAlt 	

than the spot in the chromatogram obtained with the 

in the chromatogram obtained with the test solution 
corresponding to the spot of fluoroquinolonic acid is not more 

intense 
 

reference solution. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Chlorides (2.3.12). To 2.0 g add 30 ml of water, shake for 
5 minutes and filter through a chloride-free filar paper. 15 ml 
of the filtrate complies with the limit test for chlorides 
(250 ppm). 

Sulphates (2.3.17). Dissolve 0.75 g in 5.0 ml of2 Macetic acid 
and 20.0 ml of water10 ml of the resulting solution complies 
with the limit test for sulphates (400 ppm). 

Su Iphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined on 
1.0 g by drying in an oven at 120° for 6 hours at a pressure not 
exceeding 0.7 kPa. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh accurately about 25 mg, add 0.2 ml of a 
solution containing 7 per cent v/v of phosphoric acid and 
add sufficient of the mobile phase to produce 50.0 ml. 

Reference solution (a).Prepare in the same manner as the test 
solution using an accurately weighed quantity of 
ciprofloxacin RS in place of the substance under examination. 

Reference solution (b). A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog RS in reference 
solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric• acid, previously adjusted with 
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of 
acetonitrile, 

- flow rate: 1.5 ml per minute, 
- column temperaure: 30° ± 1°, 
- spectrophotometer set at 278 nm, 
- injection volume: 10 gl. 

Inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 

retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6. 

Inject reference solution (a). The column efficiency, determined 
from ciprofloxacin peak, is not less than 2500 theoretical plates, 
the tailing factor for the ciprofloxacin peak is not more than 2.0 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 17 H 18FN303. 

Ciprofloxacin intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per mg of ciprofloxacin. 

Storage. Store protected from light. 

Ciprofloxacin Injection 
Ciprofloxacin Injection is a sterile solution of Ciprofloxacin or 
Ciprofloxacin Hydrochloride in 5 per cent Dextrose Injection 
or in Sodium Chloride Injection prepared with the aid of Lactic 
Acid. 

Ciprofloxacin Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ciprofloxacin, C I7H 18FN303 . 

Usual strength. 2 mg per ml. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. Place the plate in an atmosphere 
of ammonia for about 15 minutes and transfer it to an 
unsaturated chamber. 

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile. 

Test solution. Dilute sufficient of the injection with water to 
obtain a solution containing the equivalent of 0.05 per cent 
w/v of Ciprofloxacin. 

Reference solution. A 0.05 per cent w/v solution of 
c iproflo_yacht RS in 6 M ammonia. 

Apply to the plate, as 1-cm bands, 5 gl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 

Fluoroquinolonic acid. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254. 

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 

\lol. t. 331.4 solution and I0.yolumes of acetonitrile. 

Ciprofloxacin is 1-cyclopropyl-6-fluoro-1,4-dihydro 74f-oxo- Test 	t o--::-Dissolve 0.1 g of the substance under 
7-(piperazin-l-yl)quinolinc-3-carboxylic acid. exa-mination in 10 ml of 0.1 M acetic acid 



Sterility (2.2.11). Complies with the test for sterility, using Ciprofloxacin Hydrochloride 
Method A. 

Particulate contamination (2.5.9). Complies with the limit 
for particulate contamination. 	 :1 , q  

Other tests. Comply with the tests stated under Parent 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

HNC  

N 
, HCI, H 2 O 

COOH 

eral 

and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 3.5 to 4.6. 

Ciprofloxacin ethylenediamine analog. Not more than 0.5 per 
cent, determined by the method described in the Assay. 
Calculate the percentage of ciprofloxacin ethylenediamine 
analog from the chromatogram obtained with the test solution 
from the following expression. 

Per cent of the analog = 100[0.7 x r a  /(0.7 x ra  + 

where 0.7 is the response factor for ciprofloxacin ethylene-
diamine analog relative to that of ciprofloxacin, r a  and I-, are 
the responses of ciprofloxacin ethylenediamine analog peak 
and the ciprofloxacin peak respectively. 

Lactic acid. 0.288 mg to 0.352 mg for each mg of Ciprofloxacin 
stated on the label. 

Determine by liquid chromatography (2.4.14). 

Test solution. The substance under examination. 

Reference solution. A 0.08 per cent w/v solution of sodium 
lactate RS in water. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with a 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 to 11 1.1m), 

- mobile phase: a mixture of 85 volumes of 0.0025 M 
sulphuric acid and 15 volumes of acetonitrile, 

- column temperature: 40° ± 1°, 
flow rate: 0.6 ml per minute, 

- spectrophotometer set at 208 nm, 
- injection volume: 20 

Inject the reference solution and record the chromatograms 
adjusting the sensitivity and flow rate suitably so that the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the test solution and reference solution, record the 
chromatograms and measure the peak responses for the major 
peaks. Calculate the content of lactic acid, C 3H603 , in the 
substance under examination. 

NOTE - After each analysis, the column should be rinsed 
with a mixture of 85 volumes of 0.005 M sulphuric acid and 
15 volumes of acetonitrile to elute the ciprof1Joilanfrotn'the 
column. The column may be regenerate 0.005 -M 
sulphuric acid and may be reused or store 

Dextrose (if present). 4.75 per cent to 5.25 per cent / of 
C6111206,1120, determined by the following method. To 50.0 , ml 
add 0.2 ml of 6 Mammonia and dilute to 100.0 ml. Mix well and 
determine the optical rotation at 25° in a 2-dm tube (2.4:22). 
The observed rotation in degrees multiplied by 2.085 represent 
the percentage of dextrose monohydrate, C6 1-1 1206,H20, in the 
preparation under examination. 

Sodium chloride (jfpresent). 0.855 per cent to 0.945 per C ent 
 w/v of NaC1, determined by the following method. To 10.0 mi 

add 150 ml of water and titrate with 0.1 M silver nitrateus ing 
potassium chromate solution as indicator. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.005844 g of NaCl. 

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of ciprofloxacin. 

Test solution. Dilute a volume of the injection containing 
25 mg of Ciprofloxacin to 100.0 ml with the mobile phase and 
mix 

Reference solution (a). A 0.03 per cent w/v solution of 
ciprofloxacin hydrochloride RS in the mobile phase. 

Reference solution (b). Dissolve a sufficient quantity of 
ciprofloxacin ethylenediamine analog RS in reference 
solution (a) so as to obtain a solution containing 0.025 per 
cent w/v of the reference substance. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted with triethyl-
amine to a pH of 3.0 ± 0.1, and 13 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- column temperaure: 30° ± 1°, 
spectrophotometer set at 278 nm, 

- injection volume: 10 

Inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 
retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylehediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciproffoxacin peak is not less than 6. bc 

Inject reference solution (a). The column efficiency, determined 
from ciprofloxacin peak, is not less than 2500 theoretical plates, 

the 
tailing g factor for the ciprofloxacin peak is not more than 2.0 and 

the relative standard deviation for replicate injections is not 

than r  le  .fl5cpe  esroch  cent. t o. 

n (a) and the test solution. 

Cinajelccutliate the content of C 17 1-1 18FN303  in the injection. 

Storage. Store protected from light at a temperature not 
exceeding 30°. The contents should not be allowed to freeze. 

ling. The label states whether Dextrose or Sodium 
de has been used for preparing the injection. 

C1711 18  FN303,HC1,H20 
	

Mol. Wt. 385.8 

Ciprofloxacin Hydrochloride is 1-cyclopropy1-6-fluoro- 
1, 4- dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic 
acid hydrochloride monohydrate. 

Ciprofloxacin Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C 171-1 18FN303 ,HC1, 
calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. The equivalent of 250 to 750 mg of ciprofloxacin twice 
daily (116 mg of ciprofloxacin hydrochloride is approximately 
equivalent to 100 mg of ciprofloxacin). 

Descr iption. A pale yellow, crystalline powder. 

Ident ification 

hydrochloride

A . p Determine  
Compare the spectrum with that obtained with ciprofloxacin 

 nebyRins.frared absorption spectrophotometry (2.4.6). 

trii.e plate 
	

by thin-layer chromatography (2.4.17), coating 

' 
with 

silica gel GF254. Place the plate in an atmosphere 
of ammonia for about 15 minutes and transfer it to an unsaturated 
chamber. 

?phase. A mixture of 40 volumes of difhlaomethane, 
40 volumes of methanol, 20 volumes of siroilg ammonia 
solution and 10 volumes of acetonitrile. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of water. 

Reference solution. A 1 per cent w/v solution of ciprofloxacin 
hydrochloride RS in water 

Apply to the plate, as 1-cm bands, 5 gl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

C. It gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 4.5, determined in a 2.5 per cent w/v solution. 

Related substances. Carry out the method described in the 
Assay and calculate the percentage of each impurity peak in 
the chromatogram obtained with the test solution. The content 
of ciprofloxacin ethylenediamine analog or of any other 
individual impurity peak found is not more than 0.2 per cent 
and the sum of all the impurity peaks is not more than 0.5 per 
cent. 

Fluoroquinolonic acid. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254. 

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of water. 

Reference solution. Weigh 10 mg offluoroquinolonic acid 
RS, add 0.1 ml of 6 M ammonia and dilute to 100.0 ml with 
water Dilute 2.0 ml of this solution to 10.0 ml with water. 

Apply to the plate 5 pi of each solution. Place the plate in an 
atmosphere of ammonia for about 15 minutes. Remove the 
plate and place it in a chamber containing the mobile phase. 
After development, dry the plate in air for 15 minutes and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution 
corresponding to the spot of fluoroquinolonic acid is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heppnetals,Alethod B (20 ppm). 

Sulphates (2.3.17). 0.375 g complies with the limit test for 
sulphates (400 ppm). 

CIPROFLOXACIN INJECTION 1P2 CIPROFLOXACIN HYDROCHLORIDE 
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Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 4.7 to 6.7 per cent, determined on 0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh accurately about 50 mg of the substance 
under examination and dissolve in 100.0 ml of water. 

Reference solution (a). A 0.05 per cent w/v solution of 
ciprofloxacin hydrochloride RS in water. 

Reference solution (b). A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog RS in reference 
solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted with 
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of 
acetonitrile, 

- flow rate: 1.5 ml per minute, 
- column temperature: 30° ± 1°, 
- spectrophotometer set at 278 nm, 
- injection volume: 10 gl. 

Inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 
retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6. 

Inject reference solution (a). The test is not valid unless the 
column efficiency, determined from ciprofloxacin peak, is not less 
than 2500 theoretical plates, the tailing factor for the ciprofloxacin 
peak is not more than 2.0 and the relative standard deviation for 
replicate injections is not more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H 18FN 303,HCI. 

Storage. Store protected from light. 

Ciprofloxacin Eye Drops 
Ciprofloxacin Eye Drops are a sterile solution of Ciprofloxacin 
Hydrochloride in Purified water. 

Ciprofloxacin Eye Drops contain not less than 90.0 per cent 
and not more than I 10.0 per cent of the stated amount of 
ciprofloxacin, C I7H, 8FN303 . 

Usual strength. 0.3 per cent w/v. 

Identification 
)41 

A. In the Assay, the principal peak in the chromate 
obtained with the test solution corresponds to the peak 
chromatogram obtained with the reference solution (a):4 

B. It give reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 3.5 to 5.5. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer an accurately measured volume ofEye 
drops containing 6 mg of ciprofloxacin, to a 50-m1 volumetric 
flask, dilute with water to volume, and mix. 

Reference solution (a). A 0.014 per cent w/v solution of 
ciprofloxacin hydrochloride RS in water. 

Reference solution (b). A 0.001 per cent w/v solution of 
ciprofloxacin ethylenediamine analog RS in reference 
solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- mobile phase: a mixture of 75 volumes of 0.005 M 

tetrabutylammonium phosphate, adjusted to pH 2.0 with 
orthophosphoric acid and 25 volumes of methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The relative retention time are 
about 0.8 for the ciprofloxacin ethylenediamine analog and 1.0  I 
for ciprofloxacin and the resolution between the ciprofloxacin 
ethylenediamine analog peak and the ciprofloxacin peak is 
not less than 1.5. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 500 theoretical plates, the 
tailing factor not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C, 7 1-1 18 FN303  in the eye drops. 

Storage. Store protected from light. 

Ciprofloxacin Tablets 
Ciprofloxacin Hydrochloride Tablets 

Ciprofloxacirilablets contain not less than 90.0 per cent and  -
not more than -  I 1 0.0 per cent of the stated amount of 
ciprofloxacin, C rH isFN30: . 

a l strengths. The equivalent of 250 mg; 500 mg; 750 mg of 
,floxacin. 

Id  \ . eIrintitrihecaAtsiosany, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

13. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. Place the plate in an 
atmosphere of ammonia for about 15 minutes and transfer it to 
an unsaturated chamber. 

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 

solution and 10 volumes of acetonitrile. 

Test solution. Shake a quantity of the powdered tablets 
containing about 0.15 g of ciprofloxaciri with 75 ml of water 
for 20 minutes, dilute to 100.0 ml with water, mix, centrifuge 
and use the clear supernatant liquid. 

Reference solution. A 0.15 per cent w/v solution of 
ciprofloxacin hydrochloride RS in water. 

Apply to the plate, as l -cm bands, 5 pi of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with water if 
necessary, at the maximum at about 276 nm (2.4.7). Calculate 
the content of ciprofloxacin, C 17 1-1, 8FN303, in the medium from 
the absorbance obtained by repeating the determination using 
hasoluchtiloornide R  ofks.n known concentration of ciprofloxacin 
hydrochloride 

 

D11i  .7 Ni  8oF Nt less es s than 80 per cent of the stated amount of c   

Other tests. Comply with the tests stated under Tablets. 

ay. Determine by liquid chromatography (2.4.14). 

solution. Weigh and powder 20 tablets. Weigh accurately 
lantity of the powder containing abouf 1.25 =g of 
pfloxacin, add about 400 ml of 0.01 M hydrOchlorieacid, 
to for 20 minutes, dilute to 500.0 ml* with 0.01 M 

hydrochloric acid. and filter. Dilute 10.0 ml of the filtrate to 
100.0 ml with 0.01 M hydrochloric acid. 

Reference solution (a). A 0.03 per cent w/v solution of 
ciprofloxacin hydrochloride RS in 0.01 M hydrochloric acid. 

Reference solution (h). A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog RS in reference 
solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30° ± 1°, 
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted with 
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of 
acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 278 nm, 
- injection volume: 10 

Inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 
retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6. 

Inject reference solution (a). The column efficiency determined 
from ciprofloxacin peak, is not less than 2500 theoretical plates, 
the tailing factor for the ciprofloxacin peak is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H 18FN303  in the tablets. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of ciprofloxacin. 

Cisplatin 

CL 
ID(

NH3 

CI' ''NH 3  

FI6C1 N 2 Pt 	 Mol. Wt. 300.0 

Cisplatin Is ciSliamminedichloroplatinum(II). 

Cisplatin contains not less than 97.0 per cent and not more 
than 102.0 per cent of H,C1 2N 2 Pt. 

Usu 
ciPr(  

Ass 

Test 
a q 
cipr 
sha t 
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CISPLATIN 18 IP 20 1  
CISPLATIN INJECTION 

1633 

Description. A yellow powder or orange yellow crystals. 

CAUTION - Cisplatin is potentially cytotoxic. Great care 
should be taken in handling the powder and preparing 
solutions. 

NOTE - Carry out all the tests and the Assay, except 
Identification tests A and C and the test for Silver, protected 
from light. 

Category. Anticancer. 

Dose. By intravenous infusion, 15 to 20 mg per sq. m. of body 
surface daily for 5 days. 

Identification 

Test A may be omitted if tests B and C are carried out. Test C 
may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cisplatin RS or 
with the reference spectrum of cisplatin. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose. 

Mobile phase. A mixture of 10 volumes of acetone and 90 
volumes of dimethylformamide. 

Test solution. A 0.2 per cent w/v solution of the substance 
under examination in dimethylformamide. 

Reference solution. A 0.2 per cent w/v solution of cisplatin 
RS in dimethylformamide 

Activate the plate by heating at 150° for 1 hour. Apply to the 
plate 2 ill of each solution. Allow the mobile phase to rise 8 
cm. Dry the plate in air and spray with a 5.0 per cent w/v 
solution of stannous chloride in a mixture of equal volumes of 
dilute hydrochloric acid and water. Examine after 1 hour. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

C. Add 50 mg to 2 ml of 2 Msodium hydroxide, evaporate to 
dryness, dissolve the residue in a mixture of 0.5 ml of nitric 
acid and 1.5 ml of hydrochloric acid and evaporate to dryness 
again; the residue is orange. Dissolve the residue in 0.5 ml of 
water and add 0.5 ml of ammonium chloride solution; a yellow 
crystalline precipitate is produced. 

Tests 

Solution A. A 0.1 per cent w/v solution in 0.9 per cent w/v 
solution of sodium chloride in carbon dioxide-free water. 

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference soluti64,GYS5 (2:4:1). 
A 2.0 per cent w/v solution in dimethyllormakjidej,$;-olear._ 
(2A.1). 

pH (2.4.24). 4.5 to 6.0, determined in solution A, measur ed 
immediately after preparation. 

Related substances. Determine by liquid chromatog raphy 
 (2.4.14). 

NOTE - Carry out the test protected from light. Do not he 
or sonicate any platinum-containing solution. All .solution 
are to he used within 4 hours. 

Saline solution. A 0.9 per cent w/v solution of sodium chlorid e  
in water. 

Test solution. Dissolve 25 mg of the substance uncle 
examination in saline solution and dilute to 25.0 ml with salin e 
solution. 

Reference solution (a). A 0.1 per cent w/v solution of cisplatin 
RS in saline solution. 

Reference solution (b). A solution containing 0.0002 per cent 
w/v of the substance under examination, 0.002 per cent wlv of 
cisplatin impurity A RS and 0.00112 per cent w/v of cisplatin 
impurity B RS in saline solution. 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 20.0 ml with saline solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octylsilane bonded to porous silica (4 um), 
- mobile phase: dissolve 1.08 g of sodium 

octanesulphonate, 1.7 g of tetrabutylammonium 
hydrogen sulphate and 2.72 g ofpotassium dihydrogen 
phosphate in water and dilute to 950 ml with water. 
Adjust to pH 5.9 with 1 Msodium hydroxide and dilute 
to 1000 ml with water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 200. 

Name 	 Relative 
retention time 

Displacement peak 
	

0.5 

Cisplatin impurity A' 
	

0.6 

Cisplatin impurity B2 
	

0.7 

Cisplatin (retention time: about 3.8 minutes) 
	

1.0 

Cisplatin aquo complex 	 1.2 

'transplatin, 

2amminetrichloroplatinate. 

k 

nd 13 is not less than 2.5. The displacement peak and the peak 

due to cisplatin impurity A are well separated. 

Inject reference solutions (b) and (c) and the test solution. 

Run the chromatogram 7 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to cisplatin impurity A is 

not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). The area of any peak corresponding to cisplatin impurity 
g is not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). The area of any other secondary peak is not more than 
0.5 times the area of the peak due to cisplatin in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The sum of areas of all the secondary peaks other than 
cisplatin impurities A and B is not more than 2.5 times the area 
of the peak due to cisplatin in the chrKnatogram obtained 
with reference solution (b) (0.5 per cent). Ignore any peak with 
an area less than the area of the peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent) and due to 
the cisplatin aquo complex. 

Silver. Not more than 250 ppm. 

Determine by atomic absorption spectrophotometry (2.4.2), 
measuring at 328 nm using air-acetylene flame and silver 
hollow-cathode lamp using a transmission band of 0.5 nm. 

Test solution. Dissolve 0.1 g in 15 ml of nitric acid, heating at 
8 0°. Cool and dilute to 25.0 ml with water. 

Reference solutions. To suitable volumes (10 ml to 30 ml) of 
silver standard solution (5 ppm Ag), add 50 ml of nitric acid 
and dilute to 100.0 ml with water. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances with the following 
modifications. 

- injection volume: 10 
Inject reference solution (a) and the test solution. 

Calculate the content of H 6C12N2Pt. 

Storage. Store protected from light and moisture. 

Cisplatin Injection 
Cisplatin Injection is a sterile solution of Cisplatin in Water for 
Injections. It is either supplied as a ready-to-use solution or it 
is prepared by dissolving Cisplatin for Injection in the requisite 
amount of Water for Injections immediately before use. 
Tahreenintejeracitipornepcaormatopi lines.s with the requirements stated under 

When supplied as a ready-to-use solutiop, the injection 
Complies with the following requirements. 

Cisplatin Injection contains not less than 90.0 per cent and 
not more than 105.0 per cent of the stated amount of cisplatin, 
C12H6N2Pt. 

Usual strengths. 50 mg per 50 ml; 10 mg per 20 ml. 

Description. A clear, colourless to pale yellow solution. 

NOTE - Except identification test A, carry out the tests 
protected from light. 

Identification 

A. When examined in the range 230 nm to 350 nm (2.4.7) of a 
solution diluted, if necessary to contain a 0.1 per cent w/v of 
Cisplatin shows an absorption maximum at about 300 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 3.5 to 6.5. 

Trichloroammineplatinate. Determine by liquid 
chromatography (2.4.14). 

NOTE - prepare the solutions immediately before use and 
protect from light. 

Saline solution. A 0.9 per cent w/v sodium chloride in water. 

Test solution. Dilute the injection with saline solution to obtain 
a solution containing 0.05 per cent w/v of Cisplatin. 

Reference solution. Dissolve a quantity of potassium 
trichloroammineplatinate RS in saline solution to obtain a 
solution containing 0.0015 per cent w/v of 
trichloroammineplatinate. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically bonded with strongly basic quaternary 
ammonium anion-exchange coating (10 pm) (Such as 
Spherisorb SAX), 

- mobile phase: a 0.04 per cent w/v solution of ammonium 
sulphate, adjust the pH between pH 5.8 to 6.0, 
flow rate: 2 ml per minute, 
spectrophotometer set at 209 nm, 

- injection volume: 201.11. 

Inject the reference solution. The test is not valid unless the 
resolution between sodium chloride and trichloroammine-
platinate is not less than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peakdile-to- trichloroammineplatinate is not more than the 
area of /he principal peak in the chromatogram obtained with 
the reference solution (3.0 per cent). 

The displacement peak is the latest eluting peak of the grow 
of injection peaks in the chromatogram obtained with the blan 
solution  

Inject; reference solution (b). The test is not valid unless th 
- solution between the peaks due to cisplatin impurities A 
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Transplatin. Determine by liquid chromatography (2.4.14). 

Saline solution. A 0.9 per cent w/v sodium chloride in water. 

Test solution. Prepare in the same manner as reference solution 
(a) but using 10 ml of the injection, diluted if necessary, with 
saline solution to produce a solution containing 0.05 per cent 
w/v of Cisplatin in place of the 10 ml of solution A. 

Reference solution (a). Add 10 ml of a 0.005 per cent w/v 
solution of transplatin RS in saline solution to 25 mg of 
cisplatin RS, dilute to 25 ml with saline solution, shake for 30 
minutes to effect dissolution and add sufficient saline solution 
to produce 50 ml (Solution A). Mix 5 ml of a freshly prepared 
0.5 per cent w/v solution of thiourea, 5 ml of I M hydrochloric 
acid and 10 ml of solution A, heat an aliquot in a reaction vial 
at 60° for 1 hour and cool. 

Reference solution (b). Prepare in the same manner as 
reference solution (a) but using a mixture of 10 ml of a solution 
containing 0.005 per cent w/v of cisplatin RS in saline solution 
and 10 ml of a 0.005 per cent w/v solution of transplatin RS in 
saline solution in place of 10 ml of solution A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically bonded with strongly acidic cation-
exchange coating (10 jam) (Such as Maxsil SCX), 

- column temperature: 45°, 
- mobile phase: a 2.5 per cent w/v solution ofpotassium 

dihydrogen orthophosphate, adjusted to pH 3.2 with 
orthophosphoric acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
Injection volume: 20 W. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cisplatin and transplatin 
is not less than 1.7 and the column efficiency due to transplatin 
peak is not less than 2500 theoretical plates. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to transplatin is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(a) (2.0 per cent). 

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin Units 
per mg of Cisplatin. 

Assay. Determine by liquid chromatography (2.4.14). 

Saline solution. A 0.9 per cent w/v sodium chloride in water. 

Test solution. Dilute the injection with saline solution to obtain 
a solution of 0.1 per cent w/v of Cisplatin. 

Reference solution (a). A 0.1 per cent w/v solution of cisplatin 
RS in saline solution. 

Reference solution (b). A solution containing 0.05 per cent 
NO/ of cisplatin RS and 0.005 per cent w/v of transplutiil 
in saline solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed Zvi 

silica chemically bonded with amine groups (1 0 im) 
(Such as Lichrosorb NH2), 

- mobile phase: a mixture of 10 volumes of water and 90 
volumes of acetonitrile, 

11, flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 rim, 
- injection volume: 20 W. 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cisplatin and transpl 
is not less than 3.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of Cl 2H6N2Pt in injection. 

Storage. Store protected from light. It should not 
refrigerated. 

Cisplatin For Injection 

Cisplatin for Injection is a freeze dried mixture of Cisplatin, 
Mannitol and Sodium Chloride. It is supplied in a sealed 
container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated 1111 der 
Parenteral Preparations (Injections). 

Cisplatin for Injection contains Cisplatin not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of cisplatin, Cl,H 6N2 Pt. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powders 
for injection) and with the following requirements. 

NOTE - With the exception of Identification test A, carry 
out the tests protected from light. 

Identification 

A. When examined in the range 230 rim to 350 nm (2.4.7) of a 

solution containing a 0.1 per cent w/v of Cisplatin in 0 M 
hydrochloric acid shows an absorption maximum at about 
300 nm. 

B. In -the- AsSay, the principal peak in the chromatog 
obtained with the test solution corresponds to that in 
13romatogram obtained with reference solution (a). 

1? 2018 

Tests 
01(2.4.24). 3.5 to 6.5 in a solution containing 0.1 per cent w/v 

NOTE 

Ti E p  sp_latin.rep  

dy-to-use solution with the following modification. 

Prepare the solutions immediately before use and 

protect from light. 

 

Trichloroammineplatinate. Complies with the test described 

forma 

Test solution. Dissolve the contents of a sealed container in 
saline solution to obtain a solution containing 0.05 per cent 
w/v of Cisplatin. 

platin. Complies with the test described for ready-to-
[ution with the following modification. 

Test solution. Prepare in the same manner as reference solution 

(a) but using 10 ml of a solution prepared by shaking the 

contents of a sealed container with sufficient saline solution 
for 30 minutes to produce a solution containing 0.1 per cent 
w/v of Cisplatin in place of 10 ml of solution A. 

Bacterial endotoxins  (2.2.3).  Not more than 2.0 Endotoxin Units 
per mg of Cisplatin. 

Assay. Complies with the test described for ready-to-use 
solution with the following modification. 

Test solution. Dissolve the contents of a sealed container in 
saline solution to produce a solution containing 0.1 per cent 
w/v of Cisplatin. 

Calcu ate the content of Cl 2H6N2Pt in the injection. 

Storage. Store protected from light. It should not be 
refrigerated. 

Cita lopram Hydrobromide 

NC 
CH 3  

N,
CH ' HBr 3   

C2121FN20,HBr 	 Mol.Wt. 405.3 

C 

on the 

(4 -1,3-dihydroisobenzofuran-5-carbonitrile 
hydrobromide. 

pram Hydrobromide contains not less than- 98.0per Cent 
and not 

(4 

 

citalopram 

talloopram Hydrobromide is (RS) - 	methylaminopropy1)-1- 

amnohryedthroauns10h2a.sOisp.er  cent of C20H2, FN20,H*s c41411. 

Category. Antidepressent. 

Dose. Orally, 20 mg daily. 

Description. A white to off-white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with citalopram 
hydrobromide RS or with the reference spectrum of citalopram 
hydrobromide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives the reactions of bromides (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 6.5, determined in a 0.5 per cent w/v solution 
in water. 

Specific optical rotation (2.4.22). -0.2° to +0.2°, determined at 
20°, in a 2.5 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water. 

Test solution. Dissolve 62.5 mg of the substance under 
examination in 100.0 ml of the solvent mixture and filter. 

Reference solution (a). A 0.625 gg per ml solution of 
citalopram hydrobromide RS in the solvent mixture. 

Reference solution (b). A solution containing 0.0001 per cent 
w/v of each of citalopram hydrobromide RS and citalopram 
impurity A RS [[1-(4- Fluorophenyl)-1-(-3-(methylamino 
[propyl-1,dihydroiso-benzofuran-5-carbonitrile 
hydrochloride] RS] in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 .tm), 
- column temperature: 50°, 
- mobile phase: a mixture of 80 volumes of a buffer solution 

prepared by dissolving 1.0 g of sodium acetate in 
800 ml of water, adding 6 ml of triethylamine, adjusting 
the pH to 4.6 with acetic acid, and diluting to 1000 ml 
with water, and 20 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 239 nm, 

- injection volume: 20 W. 

The rFlative -retention time for impurity A with respect to 
ckalC;pram is about 0.9. 

CITALOPRAM HYDROBROMIDE 

be 
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CITICOLINE SODIUM 

Inject reference solution (b). The test is not valid unless the 
resolution between impurity A and citalopram is not less than 
1.8, the tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 
5.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.1 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.5 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.25 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water. 

Test solution. Weigh accurately about 62.5 mg of the substance 
under examination, dissolve in 100.0 ml of the solvent mixture 
and filter. 

Reference solution. A 0.0625 per cent w/v solution of 
citalopram hydrobromide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- column temperature: 50°, 
- mobile phase: a mixture of 80 volumes of a buffer solution 

prepared by dissolving 1.0 g of sodium acetate in 
800 ml of water, adding 6 ml of triethylamine, adjusting 
the pH to 4.6 with acetic acid and diluting to 1000 ml 
with water, and 20 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 239 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H2I FN20, HBr. 

Storage. Store protected from moisture, at a teMpe.tattillicit 
exceeding 30°. 

Citalopram Tablets 

Citalopram Hydrobromide Tablets 

Citalopram Tablets contain not less than 90.0 per cent and n ot 
more than 110.0 per cent of the stated amount of citalor rai n, 

 C201-121FN20. 

Usual strengths. 10 mg; 20 mg; 40 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obt fined 
with the test solution corresponds to the peak it the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of a buffer solution prepared by mixing 118 ml of 
1 M hydrochloric acid and 82 ml of 1 M sodium hydr( oxide 
and diluting to 1000 ml with water. Adjust the pH to 1.5 with 
1 M sodium hydroxide, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Me, asure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 23' 9 nm 
(2.4.7). Calculate the content of C 201-121 FN20 in the me dium 
from the absorbance obtained from a solution of kr own 
concentration of citalopram hydrobromide RS in the same 
medium. 

D. Not less than 80 per cent of the stated amount of 
C201-121FN20. 

Related substances. Determine by liquid chromatogr aphy 
(2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing 50.0 mg of citalopram, disperse in 100.0 ml of the 
mobile phase and filter. 

Reference solution (a). A 0.625 pg per ml solution of 

citalopram hydrobromide RS in the mobile phase. 

Reference solution (b). A solution containing 0.0001 per cent 

w/v of citalopram impurity B RS [13-(3N,N-dimethylamino) - 
 1-(4-fluoropheny1)-6-c vano-1(3H)-isobenzofuranonORS] 

and 0.025 per cent w/v of citalopram hydrobromide RS in the 

mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 45°, 

mobile phase: a mixture of 55 volumes of a buffer solution 
prepareliby dissolving 3.15 g of potassium dihydr ogen 
p sphate and 3.6 g of disodium hydrogen phosphate 

in 1000 ml of water, 38 volumes of methanol and 7 
volumes of acetonitrile, with the pH adjusted to 6.5 

with orthophosphoric acid, 

- flow rate: 0.8 ml per minute, 
- s

pectrophotometer set at 239 nm, 

- injection volume: 20111. 

Inject reference solution (b). The test is not valid unless the 
resolution between impurity B and citalopram is not less than 

3.0. 
Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 timepthe area of the peak 
in the chromatogram obtained with the reference solution (a) 
(0.25 per cent) and the sum of the areas of all the secondary 
peaks is not more than 8 times the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.8 per cent). 

 Uniformity of content (For tablets containing 10 mg or less). 
aciety  t 

Comply with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Use the chromatographic system described in the Assay using 
the following test solution. 

Test solution. Powder one tablet, disperse in 10 ml of a 
0.142 per cent w/v solution of anhydrous dibasic sodium 
phosphate, add 40 ml of methanol and mix with the aid of 
ultrasound for 5 minutes. Add sufficient volume of the internal 
standard solution and dilute stepwise, if necessary with the 
solvent mixture to obtain a solution containing 0.01 per cent 
w/v of citalopram and 0.0025 per cent w/v of internal standard 
solution and filter. 

Calculate the content of C 201121 FN20 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 80 volumes of methanol and 20 volumes of a 
0.142 per cent w/v solution of anhydrous dibasic sodium 
phosphate. 

 

Test solution. Weigh and powder 20 tablets. Weigh accurately 

Referen ce 

eqfuearnetiity of powder containing about 100 mg of citalopram, 
disperse 

ri 

100.0 ml of the solvent mixture and filter. To 5.0 ml of 
this solution,  

citalopram hydrobromide RS (equivalent to 0.1 per cent w/v of 
citalopram) 

i50.0   madldw5it.h0 tmhel osof ltvheenitnmteirnxtualre.  standard solution and 
dilute to 

we solution. A 0.125 per cent w/v solution of 

 add 
5.0 ml of the internal standard solution and dilute to 56:0 ml 
with theni  so)  

lvinethntemsoixlvtuernet 	. To 5.0 ml ofthisIdlutionc .mixture  

Internal standard solution. A 0.025 per cent w/v solution of 
dimethyl-(1-methyl-3,3-diphenylally0amine hydrochloride 
RS (citalopram impurity C RS) in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 45°, 
- mobile phase: a 0.077 per cent w/v solution of 

dodecyltrimethylammonium bromide in the solvent 
mixture, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10 pl. 

Inject the reference solution. The relative retention time for 
citalopram impurity C is about 1.36 and the resolution between 
citalopram and citalopram impurity C is not less than 1.5. The 
test is not valid unless the column efficiency is not less than 
2000 theoretical plates and the relative standard deviation for 
replicate injections is not more than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H21 FN20 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of citalopram. 

Citicoline Sodium 

0 0 

	

Na H

3 C, 	 I 	I 

H 3 6+  

CH3 	II 	II 

N 	0 0 

0 

_ 	_ 

C 14}125N4Na0 I I P2 Mol. Wt. 510.3 

Citicoline Sodium is Cytidine-5'-diphosphocholine sodium. 

Citicoline Sodium contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I4H25N4Na011P2, calculated on 
the anhydrous basis. 

Category. Nootropic. 

Dose500 to 2000 mg daily. 

4escription. A white crystalline powder. 

NH 2  

N 

C) 

Hd "OH 
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CITICOLINE PROLONGED - RELEASE TABLETS CITICOLINE SODIUM 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with citicoline 
sodium RS or with the reference spectrum of citicoline sodium. 

B. It gives the reactions of sodium salt (2.3.1). 

Tests 

pH (2.4.24). 6.5 to 7.5, determined on 20 per cent w/v solution 
in water. 

Related substances. Determined by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in water and dilute to 50.0 ml with water. 

Reference solution (a). A 0.001 per cent w/v solution of 
citicoline sodium RS in water. 

Reference solution (b). A solution containing 0.2 per cent 
w/v of citicoline sodium RS and 0.002 per cent w/v of citicoline 
impurity B RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- sample temperature: 10°, 
- mobile phase: A. a mixture of 1 volume of methanol and 

99 volumes of 0.2 per cent v/v solution ofjbrmic acid, 
adjusted to pH 7.5 with triethylamine, 

B. methanol, 
- flow rate: 0.5 ml per minute, 

a gradient programme using the conditions given 
below, 

- spectrophotometer set at 276 nm, 
- injection volume: 10 gl. 

Time 
(in mins.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

20 100 0 

40 75 25 

45 75 25 

47 100 0 

60 100 0 

Name Relative 
retention time 

Citicoline impurity A' 1.2 

Citicoline impurity B' 1.57 
Citicoline impurity C 3.62 
Citicoline impurity D4  4.00 

'desmethyl cytidine-5'-diphosphocholine sodium. 

2cytidine-5'-monophosphate; 5-CMP, 

'methyl ester of cytidine-5'-monophosphate; 5-CMP ester, 

4cytidine-5'-monophosphomorpholidate; 5-CMP morpholidate. 

Inject reference solution (a). The test is not valid unless th e 
 column efficiency is not less than 6000 theoretical plates and 

 the tailing factor is not more than 1.5. 

Inject reference solution (b). The test is not valid unless th e 
 resolution between the citicoline impurity B and principal peak 

is not less than 7.0. 

Inject reference solution (a) and the test solution. The area of 
any secondary peak is not more than 0.4 times the area of the 
principal peak in the chromatogram obtained with referen ce 

 solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 2 times the area of principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). 

Iron (2.3.14). 4 g complies with the limit test for iron (10 ppm). 

Chlorides (2.3.12). 0.5 g complies with the limit test for chlorides 
(500  ppm). 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Heavy metals (2.3.13). 2 g complies with the limit test for 
metals, Method B (10 ppm). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance un 
examination in water and dilute to 100.0 ml with water. 

Reference solution. A 0.05 per cent w/v solution of citicoline 
sodium RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 30°, 
- sample temperature: 10°, 
- mobile phase: a mixture of 1 volume of methanol and 99' 

volumes of 0.2 per cent v/v solution of formic acid, 
adjusted to pH 7.5 with triethylamine, 

- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 276 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Caleulate the. content of C 14 H25N4NaO,1 P2. 
• 

Storage. Store protected from moisture. 

jiseacstteioriln  

Citicoline Sodium Injection 

e solution of Citicoline Sodium in 

Water 

itt 

 

C iticoline 

 Injection jeeeeccctt  tiitoiononnns'  contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of citicoline, 

C,411,N401 1 P 2 • 

Usual strength. 250 mg per ml. 

Identification 

 AS  

In 	
e principal peak in the chromatogram obtained the 

hthe t

est the 
 solution corresponds to the principal peak in the 

chromatogram obtained with the reference solution. 

T 

Substances. Related 	 . Determine by liquid chromatography 

( pH  es 2t .s4.24s)u.ta 

 

N(2  OA; E4)-.  Determine water content of citicoline sodium RS 
before use and calculate the potency. 

Test solution. Dilute a volume of injection containing 250 mg 
of citicoline to 50.0 ml with the mobile phase. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase and filter. 

Reference solution (a). Dissolve a quantity of citicoline 
sodium RS in the mobile phase to obtain a solution containing 
0.0005 per cent w/v of citicoline. 

Reference solution (b). A solution containing 0.00025 per cent 
w/v each of citicoline sodium RS and 5 '-cytidylic acid RS in 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 1.697 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol, 
flow rate: 0.8 ml per minute, 
spectrophotometer set at 270 nm, 
injection volume: 20 gl. 

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject reference solutions (a) and (b). The test is not valid 
unless the tailing factor is not more than 2.0, the relative 
standard deviation for replicate injections is not more than 3.0 
Per cent in the chromatogram obtained with the reference 
solution (a) and the resolution between the 014a1 peak and 

--eyndylic acid peak is not less than 6.0 in tl*eliettnatogram 
obtain  

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to 5'-cytidylic acid multiplying by correction factor 
of 0.7 is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.5 
per cent). The area of any other secondary peak is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the sum 
of the areas of all the secondary peaks other than the 5'- 
cytidylic acid peak is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Bacterial endotoxins (2.2.3). Not more than 0.175 Endotoxin 
Unit per mg of Citicoline. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Determine water content of citicoline sodium RS 
before use and calculate the potency 

Test solution. Mix the content of 10 containers. Dilute a volume 
of the injection containing 250 mg of citicoline with the mobile 
phase and dilute to 50.0 ml with the mobile phase. Dilute 1.0 ml 
of this solution to 100.0 ml with the mobile phase and filter. 

Reference solution. Dissolve a quantity of citicoline sodium 
RS in the mobile phase to obtain a solution containing 0.005 
per cent w/v of citicoline. 

Use chromatographic system as described under Related 
substances. 

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CT4H25N40, P 2 in the injection. 

Storage. Store protected from light, at a temperature not 
exceeding 25°. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of citicoline; (2) the preparation is intended 
for intramuscular and intravenous injection only. 

Correction 
factor 

0.67 

- 0.04 

1.00 

op 

Citicoline Prolonged-release Tablets 

Citicoline Sodium Prolonged-release Tablets 

Citicoline Prolonged-release Tablets contain Citicoline Sodium. 

Citieriline frolonged-release Tablets are manufactured by 
clifferi?nt manufacturers, whilst complying with the 

ed with reference solution (b). requirements of the monograph are not interchangeable, as 



CITICOLINE PROLONGED - RELEASE TABLETS 

   

CITICOLINE TABLETS 1 P 2018 

  

 

IP 20 l 

    

the dissolution profile of the products of different 
manufacturers may not be the same. 

Citicoline Prolonged-release Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of citicoline, CI4H25N4011P2. 

Usual strength. 1000 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Determine water content of citicoline sodium RS 
before use and calculate the potency. 

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of citicoline in the mobile phase with the 
aid of ultrasound for 30 minutes and dilute to 200.0 ml with the 
mobile phase. 

Reference solution (a). Dissolve a quantity of citicoline 
sodium RS in the mobile phase to obtain a solution containing 
0.0005 per cent w/v of citicoline. 

Reference solution (b). A solution containing 0.00025 per cent 
w/v each of citicoline sodium RS and 5 '-cytidylic acid RS in 
the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5um), 
column temperature: 30°, 
mobile phase: a mixture of 95 volumes ofbuffer solution 
prepared by dissolving 1.697 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol, 
flow rate: 0.8 ml per minute, 
spectrophotometer set at 270 nm, 
injection volume: 20 pl. 

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject reference solutions (a) and (b). The test is not valid 
unless the tailing factor is not more than 2.0, the relative 
standard deviation for replicate injections is not more than 3.0 
per cent in the chromatogram obtained with the reference 
solution (a) and the resolution between the principal peak and 
5'-cytidylic acid peak is not less than 6.0 in the Oromat6gram 
obtained with reference solution (b). 

Inject reference solution (a) and the test solution. I n the 
 chromatogram obtained with the test solution, the area of 

peak due to 5'-cytidylic acid multiplying by correction factor 
of 0.7 is not more than 1.5 times the area of the principal p eak 
in the chromatogram obtained with reference solution (a) (1 5  
per cent). The area of any other secondary peak is not more 
than 0.5 times the area of the principal peak in the chromatogr am 

 obtained with reference solution (a) (0.5 per cent) and the sum 
of the areas of all the secondary peaks other than the 5'. 
cytidylic acid peak is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Determine water content of citicoline sodium RS 
before use and calculate the potency. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 100 mg of citicoline in the mobile 
phase with the aid of ultrasound for 30 minutes and dilute to 
200.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution. Dissolve a quantity of citicoline sodium 
RS in the mobile phase and dilute to obtain a solution 
containing 0.005 per cent w/v of citicoline. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature: 30°, 
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 1.697 g of tetrabutylammoniurn 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol, 
flow rate: 0.8 ml per minute, 

- spectrophotometer set at 270 nm, 
- injection volume: 20 

Equilibrate the column with the mobile phase for at least 90 
minutes. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI4H25N4011P2 in the tablets. 

Storage. Store protected from light and moisture, at a 

temperature not exceeding 25°.  
Labaling. The label states the strength in terms of the 
equivalent of amount of citicoline. 

Tablets 

Citicoline Sodium Tablets 

Citicoline Tablets contain Citicoline Sodium. 

Citicoline Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of citicoline, 

C 1 41125N4°1 ► P2 ' 

Usual strengths. 100 mg; 250 mg; 500 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 

with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of O. /M hydrochloric acid, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate if necessary, with dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C141125N4011P2  in 
the medium from the absorbance obtained from a solution of 
known concentration of citicoline sodium RS. 

D. Not less than 75 per cent of the stated amount of 
CI4H25N4011P2. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Determine water content of citicoline sodium RS 
before use and calculate the potency. 

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of citicoline in the mobile phase with the 
aid of ultrasound for 30 minutes and dilute to 200.0 ml with the 
mobile phase and filter. 

Reference solution (a). Dissolve a quantity of citicoline 
sodium RS in the mobile phase to obtain a solution containing 
0.0005 per cent w/v of citicoline. 

Reference solution (h). A solution containing 0.00025 per cent 
w/v each of citicoline sodium RS and 5 '-cytidylic acid RS in 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 95 volumes ofbtiffer solution ,, 

prepared by dissolving 1.697 g of tetrabutylammonizon 
hydrogen sulphate in 1000 ml of water, add 2 ml of 

triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 20 pl. 

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject reference solutions (a) and (b). The test is not valid 
unless the tailing factor is not more than 2.0, the relative 
standard deviation for replicate injections is not more than 3.0 
per cent in the chromatogram obtained with the reference 
solution (a) and the resolution between the principal peak and 
5'-cytidylic acid peak is not less than 6.0 in the chromatogram 
obtained with reference solution (b). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to 5'-cytidylic acid multiplying by correction factor 
of 0.7 is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.5 
per cent). The area of any other secondary peak is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the sum 
of the areas of all the secondary peaks other than the 5'-
cytidylic acid peak is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Determine water content of citicoline sodium RS 
before use and calculate the potency. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 100 mg of citicoline in the mobile 
phase with the aid of ultrasound for 30 minutes and dilute to 
200.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase and filter. 

Reference solution. Dissolve a quantity of citicoline sodium 
RS in the mobile phase to obtain a solution containing 0.005 
per cent w/v of citicoline. 

Use chromatographic system as described in the Related 
substances. 

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I  4H25N4011 P2 in the tablets. 

Storage. Store protected from light and moisture, at a 
tempetature not exceeding 25°. 

Labelling. The label states the strength in terms of the 
equivalent of amount of citicoline. 

1'6-40 fro l 



CITRIC ACID 

Citric Acid 

HO, COOH 

HOOC 	COON 

C61-1807 	 Mol. Wt. 192.1 

Citric Acid is 2-hydroxypropane-1,2,3-tricarboxylic acid. 

Citric Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 6H807, calculated on the anhydrous 
basis. 

Category. Pharmaceutical aid; anticoagulant for storage of 
whole blood (along with sodium citrate). 

Description. Colourless crystals or a white powder; slightly 
hygroscopic in moist air. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Dry the substances and the reference substances at 105° for 2 
hours. Compare the spectrum with that obtained with citric 
acid RS or with the reference spectrum of citric acid. 

B. It gives reaction A of citrates (2.3.1). 

C. A 10 per cent w/v solution is strongly acidic (2.4.46). 

Tests 

Appearance of solution. Dissolve 2.0 g in sufficient water to 
produce 10 ml. The solution is clear (2.4.1), and not more 
intensely coloured than reference solution YS7, BYS7 or GYS7 
(2.4.1). 

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid; the resulting solution 
complies with the limit test for arsenic (1 ppm). 

Barium. Dissolve 5.0 g in several portions in 39 ml of 2 M 
sodium hydroxide and dilute to 50 ml with distilled water 
(solution A). To 5 ml of solution A add 5 ml of 1 Msulphuric 
acid and allow to stand for 1 hour. Any opalescence produced 
is not more intense than that of a mixture of 5 ml of solution A 
and 5 ml of distilled water. 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of a 4 per cent w/v solution of 
ammonium oxalate. After 1 minute add 1 ml of 2 Macetic acid 
and 5 ml of solution A diluted to 10 ml with distilled water and 
shake. After 15 minutes any opalescence produced is not more 
intense than that of a standard prepared in the same manner 
using a mixture of 10 ml of calcium standard solution 
(10 ppm Ca) and 5 ml of water in place of solution A 

Iron (2.3.14). 8 ml of solution A diluted to 10 ml with w 
complies with the limit test for iron (50 ppm). 

Chlorides (2.3.12). Dissolve 5.0 gm in 10 ml of water, add 1 mi 
of 2 M nitric acid and dilute to 15 ml with water. The resulting 

 solution complies with the limit test for chlorides (50 ppm) .  

Sulphates (2.3.17). Dissolve 1.0 g in sufficient distilled water  
to produce 15 ml. The resulting solution complies with th e 

 limit test for sulphates (150 ppm). 

Oxalic acid. Dissolve 0.8 g in 4 ml of water, add 2 ml of 
hydrochloric acid and 1 g of granulated zinc and heat in a 
water-bath for 1 minute. Allow to stand for 2 minutes, decant 
the liquid into a test-tube containing 0.25 ml of a 1 per cent 
w/v solution of phenylhydrazine hydrochloride and heat to 
boiling. Cool rapidly, transfer to a graduated measuring 
cylinder, add an equal volume of hydrochloric acid and 
0.25 ml of a 5 per cent solution of potassium ferricyanide, 
shake and allow to stand for 30 minutes. Any pink colour 
produced is not more intense than that produced by carryin g 

 out the test using 0.2 mg of oxalic acid dissolved in 4 ml of 
water. 

Readily carbonisable substances. Heat 0.75 g in powder, with 
10 ml of sulphuric acid (containing 94.5 to 95.5 per cent w/w of 
H2SO4) in a water-bath at 90° ± 1 Shake after one minute, 
continue the heating for a total of 1 hour and cool rapidly and 
immediately. Any colour produced is not more intense than 
that of a mixture of 1.0 ml of CCS and 9.0 ml of FCS (2.4.1). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 2.0 g. 

Assay. Weigh accurately about 2 g and dissolve in 100 ml of 
water. Titrate with I M sodium hydroxide using 0.5 ml of 
phenolphthalein solution as indicator. 

1 ml of 1 M sodium hydroxide is equivalent to 0.06403 g of 
C6H807. 

Storage. Store protected from moisture. 

Citric Acid Monohydrate 

HO COON H2O  
HOOC 	COOH 

C61-1807,1120 
	

Mol. Wt. 210.1 

Citric Acid Monohydrate is 2-hydroxypropane -
1,2,3- tricarboxylic acid monohydrate. 

Citric Acid Monohydrate contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 6H 807 , calculated on the 

Identification 
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Description. Colourless crystals or a white, crystalline powder; 
slightly efflorescent in warm, dry air. 
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(A) of citrates (2.3.1). 

C. A10.0 per cent w/v solution is strongly acidic (2.4.46). 

Tests 

 

Appearance of solution. Dissolve 2.0 g in sufficient water to 
produce 10 ml. The solution is clear (2.4.1), and not more 
intensely coloured than reference solution't1S7, BYS7 or GYS7 
(2.4.1). 
Arsenic (2.3.10). Dissolve 10 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid; the resulting solution 
complies with the limit test for arsenic (1 ppm). 

Barium. Dissolve 5.0 g in several portions in 39 ml of 2 M 
sodium hydroxide and dilute to 50 ml with distilled water 
(solution A). To 5 ml of solution A, add 5 ml of I Msulphuric 
acid and allow to stand for 1 hour. Any opalescence produced 
is not more intense than that of a mixture of 5 ml of solution A 
and 5 ml of distilled water. 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of a 4 per cent w/v solution of 
ammonium oxalate. After 1 minute add 1 ml of 2 Macetic acid 
and 5 ml of solution A diluted to 15 ml with distilled water and 
shake. After 15 minutes any opalescence produced is not more 
intense than that of a standard prepared in the same manner 
(using2o 

 o ppm). 

 amixture of 10 ml of calcium standard solution 
(10 ppm Ca) and 5 ml of water in place of solution A 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Iron (2.3.14). 8 ml of solution A diluted to 10 ml with water 
complies with the limit test for iron (50 ppm). 

Chlorides (2.3.12). Dissolve 5.0 g in 10 ml of water, add 1 ml of2 M 
nitric acid and dilute to 15 ml with water. The resulting solution 

limit

tcomplies o  o mp rpotledi esutscf  with 

ri sulphates 
15 

utl mhpe limit test for chlorides (50 ppm). 

Sulphates (2.3.17). Dissolve 1.0 g in sufficient distilled water 
hl.atTehs oer5e0suplptim).ng solution complies with the 

Oxalic acid. Dissolve 0.8 g in 4 ml of water, add 2 ml of 
hydrochloric acid and 1 g of granulated zinc and heat in a 
water-bath for 1 minute. Allow to stand for 2 minutes, ,decant, 
the liquid into a test-tube containing 0.25 ml of a 1 pet -cent 
wiv solution of phenylhydrazine hydrochloride and heat to 

CLARITHROMYCIN 

boiling. Cool rapidly, transfer to a graduated measuring 
cylinder, add an equal volume of hydrochloric acid and 
0.25 ml of a 5 per cent solution of potassium ferricyanide, 
shake and allow to stand for 30 minutes. Any pink colour 
produced is not more intense than that produced by carrying 
out the test using 0.2 mg of oxalic acid dissolved in 4 ml of 
water. 

Readily carbonisable substances. Heat 0.75 g with 10 ml of 
sulphuric acid (containing between 94.5 and 95.5 per cent 
w/w of H2 SO4) in a water-bath maintained at 90° ± 1°. Shake 
after 1 minute, continue the heating for a total of one hour and 
cool rapidly and immediately. Any colour produced is not 
more intense than that of a mixture of 1.0 ml of CCS and 9.0 ml 
of FCS (2.4.1). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Water (2.3.43). 7.5 to 9.0 per cent, determined on 0.5 g. 
Assay. Weigh 2 g and dissolve in 50 ml of water. Titrate with 
1 M sodium hydroxide using 0.5 ml of phenolphthalein 
solution as indicator. 

1 ml of 1 M sodium hydroxide is equivalent to 0.06403 g of 
C6H807. 

Storage. Store protected from moisture. 

Clarithromycin 

H 3 C4.4.1, 	CH 3 

o 
OH 
	

CH3 

CH 3  

C381-169N013 	 Mol. Wt. 748.0 

Clarithromycin is (3R,4S,5S,6R,7 R ,9R,11R ,12R ,13S ,14R)- 
4-[(2,6-Dideoxy-3-C-methy1-3-0-methyl-a-L-ribo-hexo-
pyranosypoxy] - 14-ethyl -12,13 -dihydroxy-7-methoxy-3,5, 
7,9,11,13-hexamethy1-6-[[3,4,6-trideoxy-3-(dimethylamino)- 
a-D-xylo-hexopyranosyl]oxy]oxacyclotetradecane-2,10-dione (6- 
0-methylerythromycin A). 

Clarithromycin contains not less than 96.0 per cent and not 
more than 102.0 per cent of C38H 69N0 13 , calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Dose. 250 to 500 mg. 

Description. A white or almost white, crystalline powder. 

(200 ppm). 	 --- 	-'. anbydww-,tiasis. 
Heavy metals (2.3.13). 2.0 g complies with the - limit test for,,,„ Category. Pharmaceutical aid; anticoagulant for storage of.w. 

heavy metals, Method A (10 ppm). 	 --, 	---, ,-_,- 	vile blood (along with sodium citrate). 
-- 

C 	CH3 
OH 	0 

CH3  
OCH . 

H 3 C 
CH3 	

--OH 

	0 0 CH 3 	CH 3  

`P 
CH 3  
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CLARITHROMYCIN TABLETS CLARITHROMYCIN 

below, 

sc B 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clarithromycin 
RS or with the reference spectrum of clarithromycin. 

Tests 

Specific optical rotation (2.4.22). -94° to -102°, determined on a 1 per 
cent w/v solution in dichloromethane at 20°. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 75 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50 ml with 
water. 

Reference solution (a). Dissolve 7.5 mg of clarithromycin RS 
in 2.5 ml of acetonitrile and dilute to 5.0 ml with water. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with equal volumes of acetonitrile and water. 

Use chromatographic system as described under Assay. 

Inject reference solution (b). the test is not valid unless the 
tailing factor is not more than 2.0. 

Name 
	 Relative 	Correction 

retention time 	factor 

Clarithromycin impurity 1 1 
	

0.38 
Clarithromycin impurity A 2 

	
0.42 

Clarithromycin impurity J 3 
	

0.63 
Clarithromycin impurity L4 

	
0.74 

Clarithromycin impurity B5 
	

0.79 
Clarithromycin impurity M 6 

	
0.81 

Clarithromycin impurity C 7 
	

0.89 
Clarithromycin impurity 1D 8 

	
0.96 

Clarithromycin 
	

1.0 
Clarithromycin impurity N 9 

	
1.15 

Clarithromycin impurity E 1° 
	

1.27 
Clarithromycin impurity F" 

	
1.33 

Clarithromycin impurity pI2 	1.35 

Clarithromycin impurity 0° 
	

1.41 

Clarithromycin impurity K'' 
	

1.59 

Clarithromycin impurity G' 5 
	

1.72 
	

0.27 

Clarithromycin impurity H'' 
	

1.82 
	

0.15 

'3-O-decladinosyl-6-O-methylerythromycin A, 

22-demethy1-2-(hydroxymethyl)-6-0- methylerythromycin A, 

'erythromycin A (E)-9-oxime, 

4 6-0-methylerythromycin A (Z)-9-oxime, 

`6-0-methyl-15-norerythromycin A, 

'3"-N-demethy1-6-0-methylerythromycin A (E)-9-oxime, 

76-0-methylerythromycin A (E)-9-oxime, 

'3"-N-demethy1-6-0-methylerythromycin A, 

9( 10E)-10,1 I -didehydro-1 1 -deoxy-6-0-methylerythrornj,ciri A i  

106.1 1-di-O-methylerythromycin A, 

"6,1 2-di-O-methylerythromycin A, 

' 24',6-di-O-methylerythromycin A, 

"6-0-methylerythromycin A (Z)-9-(O-methyloxime), 

14(1S,2R,5R,6S,7S,8R,9R,11Z)-2-ethyl-6-hydroxy-9-m et h oxy.. 
 1,5,7,9,1 1,1 3 -hexamethy1-8-R3 ,4,6-trideoxy-3 -(dimethylamino)_ct. 

D-xylo-hexopyranosylloxy]-3,1 5- dioxabicyclo[10.2.1]pent d a-eea. 
1 1,1 3 -dien-4-one 	(3 -0-decladinosyl- 8,9:10,1 1 -dianhydro-6-0. 
methylerythromycin A-9,12-hemiketal, 

' 56-0-methylerythromycin A (E)-9-(0-methyloxime), 

"63"-N-demethy1-3'-N-formy1-6-0-methylerythromycin A. 

Inject reference solution (b) and the test solution. I n the 
chromatogram obtained with the test solution, the area of any  
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1 .0 per  
cent) and the sum of areas of all the secondary peaks is not 
more than 3.5 times the area of the peak in the chromat ogram 
obtained with reference solution (b) (3.5 per cent). Ignore any 
peak with an area less than 0.2 times of the principal peak 
obtained with reference solution (b) (0.2 per cent). 

Heavy metals (2.3.13). Dissolve 2 g in a mixture of 15 volumes of
water and 85 volumes of diaxan and dilute to 20 ml with the  
solvent mixture. 12 ml of the solution complies with limit t est for 
heavy metals, Method D (20 ppm), using 10 ml of lead standard 
solution (2 ppm Pb) in the same solvent mixture. 

Water (2.3.43). Not more than 2.0 per cent w/w, determined on 
0.5 g using pyridine as solvent. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 75 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 

water. 

Reference solution. Dissolve 15 mg of the clarithromycin RS 

in 5 ml of acetonitrile and dilute to 10.0 ml with water. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.4ttn)  

- mobile phase: A. 0.476 per cent w/v solution of 

potassium dihydrogen phosphate adjusted to pH 4.4 

column temperature: 40°, 

with dilute orthophosphoric acid or a 4.5 per cent 

solution of potassium hydroxide, 
B. acetonitrile, 

- a gradient programme using the conditions given 
- flow rate: 1.1 ml per minute, 

spectrophotometer set at 205 nm, 
- injection volume: 10 ttl. 

Mobile pha Time 	Mobile phase A 
(in mins.) 

0 
(per cent v/v) 

75 

nt (per cent  6 

32 40 
40 60 

36 75 25 

42 75 25 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 2.01!e e  per 
Inject ti 

n:otetected from moisture. 

ce solution and the test solution. 

Calculat 

 

Storage 

Clarithromycin Tablets 
Clarithromycin Tablets contain not less than 90.0 per cent and 
not more than 11

1
0.0 per per cent of the stated amount of 

claclarithromycin,C38  

Usual strengths. 250 mg; 500 mg. 

Identification 

In the A ssay, the principal peak in the chromatogram obtained 
with th e test solution corresponds to the peak in the 
chroma .ogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus. No. 1, 
Medium. Use 900 ml of a solution containing 1000 volumes of 
a 1.361 per cent w/v solution of sodium acetate and 350 
volumes of 0.1M acetic acid, adjusted to pH 5.0 with 0.1M 
acetic acid , at a temperature of 37° ± 0.5°, as the medium, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 
Test so fution.Dilute the filtrate, if necessary with the 
dissolution medium. 

Reference solution. Weigh a suitable quantity of 

dissolution 	
RS, dissolve in methanol, dilute with 

Calculate the content of C3 8H69N0 13  in the tablet. 

ion medium to obtain a solution having a known 

c  

D. Not 
 

concentration of about 0.125 mg per ml. 
Use chromatographic system as described under Assay. 

c3a,,N3leus. s than 75 per cent of the stated amount of 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent 

Test so 
containi 

e 

mixture, 

Referen 
100.0 ni 

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 
Reference solution (c). A 0.0015 per cent w/v solution of 
3"-N-demethy1-6-0-methylerythromycin A RS 
(clarithromycin impurity A RS) in the test solution. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm) (Such 
as Kingsorb C 18), 

- column temperature: 40°, 
- mobile phase: A. a 0.476 per cent w/v solution of 

potassium dihydrogen orthophosphate, adjusted to 
pH 4.4 with orthophosphoric acid or potassium 
hydroxide solution, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.1 ml per minute, 
- spectrophotometer set at 205 nm, 

injection volume: 10 ttl. 
Time 	Mobile phase A 	Mobile phase B 

(in min) 	(per cent v/v) 	(per cent v/v) 
0 	 75 	 25 

32 	 40 
	

60 
34 	 40 
	

60 
36 	 75 
	

25 
42 	 75 
	

25 

Name 	 Relative 	Correction 
retention time 	factor 

Clarithromycin impurity I' 
	

0.38 
Clarithromycin impurity A2 

	
0.42 

Clarithromycin impurity J 3 
	

0.63 
Clarithromycin impurity L 4 

	
0.74 

Clarithromycin impurity B5 
	

0.79 
Clarithromycin impurity M 6 

	
0.81 

Clarithromycin impurity C 7 
	

0.89 
Clarithromycin impurity D 8 

	
0.96 

Clarithromycin 	 1.0 
Clarithromycin impurity N 9 

	
1.15 

Clarithromycin impurity ER ) 
	

1.27 
Clarithromycin impurity F" 

	
1.33 

Clarithromycin impurity P' 2 
	

1.35 
Clarithromycin impurity 0° 

	
1.41 

Clarithromycin impurity K' 4 
	

1.59 
Clarithromycin impurity G' 5 

	
1.72 
	

0.27 
Clarithromycin impurity HH) 

	
1.82 
	

0.15 
'3-0-decladinosy1-6-0-methylerythromycin A, 

: 2-demethy1-2-(hydroxymethyl)-6-0- methylerythromycin A, 

'erythiomyein A (1:')-9-oxime, 

'67 0-inethylerythromycin A (Z)-9-oxime, 

6-0-tnethyl- I 5-norerythromycin A, 

mixture. Equal volumes of acetonitrile and water. 
'ution. Disperse a quantity of powdered tablets 
rig 75 mg of Clarithromycin in 50.0 ml of the solvent 
filter. 

ce solution (a). Dilute 5.0 nil of the test solution to 
with the solvent mixture. 

e e con nt of C38H69N013. th 
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CLEMASTINE ORAL SOLUTION CLARITHROMYCIN TABLETS 

63"-N-demethy1-6-0-methylerythromycin A (E)-9- oxime, 

16-0-methylerythromycin A (E)-9-oxime, 

'3"-N-demethy1-6-0-methylerythromycin A, 

9( 10E)- 10, 1 1 -didehydro- 1 1 -deoxy-6-0-methylerythromyein A, 

106,1 1-di-O-methylerythromycin A, 

"6,12-di-O-methylerythromycin A. 

' 24',6-di-O-methylerythromycin A, 

13 6-0-methylerythromycin A (Z)-9-(O-methyloxime), 

14 (1S,2R,5R,6S,7S,8R,9R,11Z) - 2 - ethy1 - 6 - hydroxy - 9 - methoxy-
1,5,7,9,1 1,1 3-hexamethy1-84[3,4,6-trideoxy-3-(dimethylamino)-a-
D-xylo-hexopyranosyl]oxy]-3,1 5-dioxabicyclo[10.2.1 ]pentadeca-
1 1,13-dien-4-one (3-O-decladinosyl-8,9: 10,1 1- dianhydro-6-0- 
methylerythromycin A-9,12-hemiketal, 

' 5 6-0-methylerythromycin A (E)-9-(0-methyloxime), 

163"-N-demethy1-3'-N-formy1-6-0-methylerythromycin A. 

Inject reference solutions (a) and (c). The test is not valid 
unless the tailing factor of the principal peak is not more than 
1.75 in the chromatogram obtained with reference solution (a) 
and in the chromatogram obtained with reference solution (c), 
the peak to valley ratio is not less than 3.0, where H p  is the 
height above the baseline of the peak due to clarithromycin 
impurity D and 1-14  is the height above the baseline of the 
lowest point of the curve separating this peak from the peak 
due to clarithromycin. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than 7 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (3.5 
per cent). Ignore any peak less than 0.2 times of the principal 
peak obtained with reference solution (b) (0.1 per cent) and 
the peaks eluting before impurity I and after impurity H. 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1 g by drying in an oven at 110 0, under vacuum, for 3 hours. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablet 
containing 125 mg ofClarithromycin in 200.0 ml with methanol 
and filter. Dilute 5.0 ml of the solution to 25.0 ml with mobile 
phase. 

Reference solution. A 0.0625 per cent w/v solution of 
clarithromycin RS in methanol. Dilute 5.0 ml of the solution 
to 25.0 ml with mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
column temperature: 50°, 
mobile phase: a mixture of 65 volumes -ofriiethano/ and 
35 volumes of 0.067 M monobasic potassium phosphate 
adjusted to pH 4.0 with orthophosphoric. acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency in not 

 less than 750 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per c ent.  

Inject the reference solution and the test solution. 

Calculate the content of C38I-169N013. 

Storage. Store protected from moisture. 

Clemastine Fumarate 

C I 

CH 3  
COON 

	 HOOCH  

C21H26CINO,C4H404 	 Mol. Wt.460.0 

Clemastine Fumarate is (2R)-2- {2-[(1R)-1-(4-Chloropheny1)- 
1-phenylethoxy]ethyl}-1-methylpyrrolidine fumarate. 

Clemastine Fumarate contains not less than 98.5 per cent 
not more than 101.0 per cent of C21/126C1NO,C41-i404, calc 
on the dried basis. 

Category. Antiallergic. 

Dose. 1 mg to 6 mg daily. 

Description. A white to off-white, crystalline powder. 

identification 

A. Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with clemastine 
jitmarate RS or with the reference spectrum of clemastine 
fumarate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 5 volumes of water, 25 volumes of 
anhydrous formic acid and 70 volumes of di-isopropyl ether. 

Test solution. Dissolve 40 mg of the substance under 
examination in methanol and dilute to 2.0 ml of methanol. 

Reference solution. A 0.5 per cent w/v solution of fumaric 

acid RS in ethanol (95 per cent). 

Apply, to the -plate 5 p1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, heat at 105° for 

30 minutes and spray with a 1.6 per cent w/v solution of 
potassium permanganate and examine in daylight. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

Tests 

Solution A. A 1.0 per cent w/v solution in methanol. 

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution BYS7 (2.4.1). 

pg (2.4.24). 3.2 to 4.2, determined in a 10.0 per cent w/v solution 

in carbon dioxide-free water 

specific optical rotation (2.4.22). +15.0° to +18.0°, determined 
in solution A. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gele.. 

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 20 
volumes of methanol and 80 volumes of tetrahydrofuran. 

Test solution (a) Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 5.0 ml of methanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol. 

Reference solution (a). A 0.2 per cent w/v solution of 
clemastine fumarate RS in methanol. 

Reference solution (b). Dilute 1.5 ml of test solution (b) to 
50.0 ml with methanol. 

Reference solution (c). Dilute 0.5 ml of test solution (b) to 
50.0 ml with methanol. 

Reference solution (d). Dissolve 10 mg of di p henhydramine 
hydrochloride RS in 5.0 ml of reference solution (a). 

Apply to the plate 5µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in cold air for 5 minutes and 
spray with a freshly prepared mixture of 1.0 ml of potassium 
iodobismuthate solution and 10.0 ml of dilute acetic acid 
and then with dilute hydrogen peroxide solution, cover the 
plate immediately with a glass plate of the same size and examine 
the chromatograms after 2 minutes. Any secondary spot in 
the chromatogram obtained with test solution (a) is not more 
than the principal spot in the chromatogram obtained with 
reference solution (b) (0.3 per cent), and at most 4 such spots 
are more intense than the principal spot in the chromatogram 
obtained with reference solution (c) (0.1 per cent). Ignore any 
spot remaining at the point of application (fiimaric acid). The 
spot in the chromatogram obtained with reference solution 
(d) shows 2 clearly separated spots. 

Impurity C. Determine by liquid chromatography (2.4.14). 
Solvent mixture. 25 volumes of acetonitrile and--75 -voltithes 
of 1.0 per cent w/v solution of ammonium -  dihvdrogen 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution (a). A 0.006 per cent w/v solution of 
clemastine impurity C RS (1-(4-chlorophenyI)-1-phenyl 
ethanol RS) in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. To 1 ml of this solution, add 1.0 ml of 
reference solution (a) and dilute to 100.0 ml with the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 45 volumes of acetonitrile and 
55 volumes of 1.0 per cent w/v solution of ammonium 
dihydrogenphosphate, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 100 gl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to clemastine 
and clemastine impurity C is not less than 2.2. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.3 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 6 hours. 

Assay. Dissolve 0.35 g in 60 ml of anhydrous acetic acid. 
Titrate with 0.1 M perchloric acid. Determine the end point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.046 g of 
C2SH3OCINOS. 

Clemastine Oral Solution 
Clemastine Fumarate Oral Solution 

Clemastine Oral Solution contains Clemastine Fumarate in a 
suitable vehicle. Clemastine Oral Solution contains not less 
than 90.0 per„cent and not more than 105.0 per cent of the 
statecLamonnt of clemastine, C21H26C1NO. 

Usual strength. 0.1 mg per ml. phosphate. 
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inject t the reference solution and the test solution. 

Deter minethe weight per ml (2.4.29) of the oral solution and 
calcu late the content of C21H26C1NO, weight in volume. 

Labe 
in ter ms of the equivalent amount of cleCastine. 

lling. The label states the quantity of the active ingredient 

Clemastine Tablets 

Clemastine Fumarate Tablets 

Clemastine Tablets contain not less than 93.0 per cent and not 
more than 105.0 per cent of the stated amount of clemastine, 

C211.126C1NO. 

Usua I strength. 1 mg. 

Iden tification 

A.In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. In the test for Impurity C, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with reference 
solution (b). 

Tests 

Impurity C. Determine by liquid chromatography (2.4.14). 

So 
of a 1 per cent w/v solution of ammonium dihydrogen 
orthophosphate. 

y 

nt m

ixture. 

 

  25 volumes of acetonitrile and 75 volumes 

4000 

 Test : solution. Disperse a quantity of the powdered tablets 
containing 10 mg of clemastine in 200 ml of the solvent mixture, 
with the aid of ultrasound for 45 minutes. Centrifuge at 

rpm for 10 minutes and use supernatant liquid. 

Reference solution (a). A 0.0000335 per cent ■Nzif solution of 
clemastine 

 
asti 	impurity C RS (1-(4-chl*Op,henkl). 7 1- 
plethanol RS) in the solvent mixture. 	' - k' .-. 	--- ,,N,„ Phe► 

 t 

matographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
end-capped octadecylsilane bonded to porous silica (5 
µm) (Such as Nucleosil C 18), 
mobile phase: a mixture of 0.1 volume of 
orthophosphoric acid, 45 volumes of acetonitrile and 
55 volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate, 
flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 10 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Impurity C. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1.0 per cent w/v solution of ammonium dihydrogen 
orthophosphate. 

Test solution. Dilute a quantity of the oral solution containing 
0.5 mg of clemastine to 25.0 ml with the solvent mixture. 

Reference solution (a). A 0.00008 per cent w/v solution of 
clemastine impurity C RS (1-(4-chlorophenyl)-1 - 
phenylethanol RS) in the solvent mixture. 

Reference solution (b). A solution containing 0.000335 per 
cent w/v of clemastine fumarate RS and 0.00008 per cent w/v 
of 1-(4- chlorophenyl)-1-phenylethanol RS in the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

end-capped octadecylsilane bonded to porous silica (5 
ilm) (Such as Nucleosil C 18), 

- mobile phase: a mixture of 0.1 volume of 
orthophosphoric acid, 45 volumes of acetonitrile and 
55 volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to clemastine fumarate and 
clemastine impurity C is not less than 2.2. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. 1 volume of 13.5M ammonia, 20 volumes of 
methanol and 80 volumes of stabiliser free tetrahyd•oliman. 

Test solution (a). To a volume of oral solution containing 8 * 
 mg of clemastine, add 20 ml of water, 20 ml' of a saturated 

each extract with the same 40 ml of water, 
was 

	 111 
extract with four 40 ml quantities ofdichloromethane, w

111r 

11 

tp 1 

solution of sodium chloride and 2.0 ml of 

13.5M 

A mon 

 dichloromethane extracts and evaporate to dryness at a 
temperature of 30° to 40° under reduced pressure. Dissolve 	 - the residue in 50.0 ml ofmethanol, evaporate to dryness in der  
the same conditions and dissolve the residue in 4 ml of 

methanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.( 
with methanol. 

Reference solution (a). A 0.027 per cent w/v solutior 
clemastine fumarate RS in methanol. 

Reference solution (b). A 0.00135 per cent w/v solution of 
clemastine fumarate RS in methanol. 

Reference solution (c). A solution containing 0.0135 per ent 
w/v each of clemastine fumarate RS and diphenhydran ire 
hydrochloride RS in methanol. 

Reference solution (d). A 0.0054 per cent w/v solution o f 2- 
(2-hydroxyethyl)-1-methylpyrrolidine RS in methanol. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air for 5 
minutes. Spray with a freshly prepared mixture of 1 volume of 
potassium iodobismuthate solution and 10 volumes of 2M 
acetic acid and then with 10 volumes of hydrogen peroxide 
solution. Cover the plate immediately with a glass plate of the 
same size and examine the chromatograms after 2 minutes. 
The test is not valid unless the chromatogram obtained with 
reference solution (c) shows two clearly separated spots. In 
the chromatogram obtained with test solution (a), any s pot 
corresponding to 2-(2-hydroxyethyl)-1-methylpyrrolidine is 
not more intense than the spot in the chromatogram obtained 
with reference solution (d) (2.0 per cent, with reference to 
clemastine fumarate) and any orange-brown secondary s pot 
is not more intense than the spot in the chromatogram obtained 
with reference solution (b) (0.5 per cent, with reference to 
clemastine fumarate). Ignore any spot remaining on the line of 
application and any spot with an Rf value greater than tha t of 
the principal spot. 

Other tests. Comply with the tests stated under Oral Liqu ids. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1.0 per cent w/v solution of ammonium dihydrogen 
orthophosphate. 

Test solution. Dilute a quantity of the oral solution contain ing 
0.5 mg of clema.stine to 20.0 ml with the solvent mixture. 

Refer-ence sato ion . A 0.00335 per cent w/v solutior of 

clemastine fumarate RS in the solvent mixture. 

Reference solution (b). A 0.0067 per cent w/v solution of 
clemastine fumarate RS in the solvent mixture 

Reference solution (c). A solution containing 0.000335 per 
cent w/v of clemastine fumarate RS and 0.000064 per cent 
w/v of clemastine impurity C RS in the solvent mixture. 

Use chromatographic system as described in the Assay using 
100 IA injection volume: 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to clemastine 
fumarate and clemastine impurity C is not less than 2.2. 

Inject referene solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF 254. 

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 
20 volumes of methanol and 80 volumes of tetrahydrofuran. 

Test solution (a). Disperse a quantity of the powdered tablets 
containing 8 mg of clemastine in 4 ml ofmethanol with the aid 
of ultrasound for 15 minutes. Centrifuge at 4000 rpm for 
10 minutes and use supernatant liquid. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol . 

Reference solution (a). A 0.027 per cent w/v solution of 
clemastine fumarate RS in methanol. 

Reference solution (b). A 0.00135 per cent w/v solution of 
clemastine fumarate in methanol. 

Reference solution (c). A solution containing 0.0135 per cent 
w/v of clemastine fumarate RS and diphenhydramine 
hydrochloride RS in methanol. 

Reference solution (d). A 0.00135 per cent w/v solution of 
2-(2-hydroxyethyl)-1-methylpyrrolidine RS in methanol. 

Apply to the plate 20 pi of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in cold air for 5 minutes and 
spray with a freshly prepared mixture of 1 volume of potassium 
iodobismuthate solution and 10 volumes of 2 M acetic acid 
and then with hydrogen peroxide solution (10 volume). Cover 
the plate immediately with a glass plate of the same size and 
examine the chromatograms after 2 minutes. 

In the chromatogram obtained with test solution (a), any spot 
corresponding to 2-(2-hydroxyethyl)-1-methylpyrrolidine is 
not more intense than the spot in the chromatogram obtained 
with-rtferencesolution (d) (0.5 per cent with reference to 
c)emastIne funntrate), any orange-brown secondary spot is 
not more intense than the principal spot in the chromatogram 

CLEMASTINE TABLETS CLEMASTINE ORAL SOLUTION 

ml 

of 



clindamycin, C 18H33C1N205S. 

Usual strength. 150 mg. 

Identification 

obtained with reference solution (b) (0.5 per cent with reference 
to clemastine fumarate). Ignore any spot remaining on the line 
of application and any spot with an Rf value more than that of 
the principal spot. The test is not valid unless the 
chromatogram obtained with reference solution (c) shows two 
clearly separated spots. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using following solutions. 

Test solution. Disperse 1 tablet with 40 ml of the solvent mixture 
with the aid of ultrasound for 45 minutes, cool and dilute to 
50.0 ml with the solvent mixture, centrifuge and use a clear 
supernatant liquid. 

Reference solution. A 0.0027 per cent w/v solution of 
clemastine fumarate RS in the solvent mixture. 

Calculate the content of C21H26C1NO in the tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1 per cent w/v solution of ammonium dihydrogen 
orthophosphate. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 10 mg of clemastine in 200 ml of the 
solvent mixture, with the aid of ultrasound for 
45 minutes.Centrifuge at 4000 rpm for 10 minutes and use the 
supernatant liquid. 

Reference solution. A 0.0067 per cent w/v solution of 
clemastine fumarate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 50 volumes of acetonitrile and 
50 volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 IA 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C2 H26C1NO in the tablets---- 

Labelling. The quantity of the active ingredient is stated in 
terms of the equivalent amount of clemastine.: 

rte- 

Clindamycin Hydrochloride 

CH 3  

0 	HC - CI 
\\ H 

N CH H 3C 	N 

t. 461.5 
Clindamycin Hydrochloride is methyl 7-chloro-6,7,8-trnidoesoixy,e 
6-[[[(2S,4R)-1-methy1-4-propy1-2-pyrrolidinyl] carbonyl] 

 

amino]-1-thio-L-threo-a-D-ga/acto-octopyr ad 
 hydrochloride. 

Clindamycin Hydrochloride contains not less than 91.0 per 
cent and not more than 102.0 per cent of C181 -133C1N205 S.HC1 
calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. 150 mg to 300 mg every 6 hours; in so, c re infection 
300 mg to 450 mg every 6 hours. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotom 
(2.4.6).Compare the spectrum with that obtained 
clindamycin hydrochloride RS or with the reference spec 
of clindamycin hydrochloride. 

B. Determine by thin- layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 19 volumes of 2-propanol, 38 
volumes of a 15 per cent w/v solution of ammonium acetate, 
adjusted to pH 9.6 with ammonia and 43 volumes of ethyl 
acetate. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10 ml of methanol. 

Reference solution (a). A 0.1 per cent w/v solution of 
clindamycin hydrochloride RS in the methanol. 

Reference solution (b). A solution containing 0.1 p er cent 
w/v each of clindamycin hydrochloride RS and lincoinvcin 

hydrochloride RS in the methanol. 

Apply to the plate 5 JAI of each solution. Allow the mobile 

cent w/y solution ofpotassium permanganate. The principal 
phase to rise 15 cm. Dry the pate in air, spray with a 0.1 per 

spot in_11"K chromatogram obtained with the test solution 

ids to that in the chromatogram obtained with 
coresPc5  
referen ce 

solution (a). The test is not valid unless the 

chromato gam obtained with reference solution (b) shows 2 

cinie2arm

lY1 separated 

 dilute hydrochloricyslild0or mtg 
of the substance under examination 

os.  ch loric acid and heat on a water-bath 

oCtbfraD32imspsieites

lu, add 3 ml of sodium carbonate solution and 1 ml 

Neent w/v solution of sodium nitroprusside, a violet- 

red .3A.  colour ue  i Cs prod. owd vc es  do  

solution gives reaction (A) of chlorides l  

Tests co  no  

pH (2.4.24). 3.0 to 5.0, determined in a 10 per cent w/v solution 
pdtiioc.avildreo-frtaetieon pwateAr :22).  

+135 ° to +150°, determined 
oe 

in a 4.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
clindamycin hydrochloride RS in the mobile phase. 

Reference solution (b). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 
mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of a 0.68 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 7.5 
with a 25 per cent w/v solution ofpotassium hydroxide, 

- flow rate: 1 ml per minute, 

- 

p):::

The

- injection volume: 20111. 

relative retention time with reference to clindamycin for 
n-dideoxy-6-[[[(25,4R)-1-methy1-4-propylpyrrolidin-2-yl] 
c arbonyllamino]-1-thio-D-erythro-a-D-galacto-
oinceto

thpyylra7 -chloro-6,7,8-trideoxy-6-[[[(2S,4R)-1-methyl-4- 

noside (clindamycin impurity A) is about 0.4; for 

bout 017. -8 

Inject reference 

thloro-6,7,8-trideoxy-6-[[[(2S,4R)-4-cthyl-l-methyl-
::n-2-Y1]carbonyllamino]-1-thio-L-threo-a-D-galacto-

octopyranoside (clindamycin impurity B) is about 0.65 and for 

prO

f 	solution (b) and the test solution. In the' 

1pyrrolidin-2-yl]carbonyl]amino]-1-thio-D-oy 	oc thro--D- 
galacto- 

m, 

chromatogram 	

(clindamycin impurity C) is 
a .  

;ram obtained with test solution theArea of the peak 

CLINDAMYCIN CAPSULES 

 

, HCI 

C 18H33C1N205 S,HC1 	 Mol. W 

due to clindamycin impurity B is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). The area of peak corresponding to 
clindamycin impurity C is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (4.0 per cent). The area of any other secondary 
peak is not more than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (1.0 
per cent). The sum of the areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (6.0 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3.43). 3.0 per cent to 6.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 18H33C1N205S,HCI. 

Storage. Store protected from moisture. 

Clindamycin Capsules 
Clindamycin Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 

A. Shake a quantity of the content of capsules containing 
about 30 mg of clindamycin with 15 ml of chloroform, filter 
and evaporate the filtrate to dryness. On the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with clindamycin 
hydrochloride RS or with the reference spectrum of 
clindamycin hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Teo* 

Related substances. Determine by liquid chromatography 
(24.14).  
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CLINDAMYCIN CAPSULES CLINDAMYCIN PALMITATE HYDROCHLORIDE ORAL SUSPENSION 

Test solution. Shake a quantity of the content of capsules 
containing about 50 mg of clindamycin with 50 ml of the mobile 
phase for 15 minutes and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. 

Reference solution (b). A 0.1 per cent w/v solution of 
clindamycin hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil BDS), 

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.68 per cent w/v solution of 
potassium dihydrogen orthophosphate, adjusted to pH 
7.5 with 25 per cent w/v solution of potassium 
hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The relative retention time with 
reference to clindamycin for methyl 6,8-dideoxy-6-[[[(2S,4R)- 
1- methy1-4-propylpyrrolidin-2-yl]carbonyl]amino]-1-thio-
D-erythro-a-D-galacto- octopyranoside (lincomycin) 
(clindamycin impurity A) is about 0.4, for methyl 7-chloro-
6,7,8-trideoxy-6-[[[(2S,4R)-4-ethyl- 1-methylpyrrolidin-
2 -yl] carbony 1 ]amino]-1 -thio-L-threo-a- D-ga/acto-
octopyranoside (clindamycin B) (clindamycin impurity B) is 
about 0.65 and for methyl 7-chloro-6,7,8-trideoxy-6-[[[(2S,4R)-1- 
methy1-4-propylpyrrolidin-2-yl]carbonyllamino]-1-thio-
D-elythro-a-D-galacto- octopyranoside (7-epiclindamycin) 
(clindamycin impurity C) is about 0.8. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of peak corresponding to clindamycin impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent), the area of 
peak corresponding to clindamycin impurity C is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (4.0 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent) and the sum of the areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (6.0 per cent). Ignore any peak with an area less 
than 0.025 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Other tests. Comply with the tests stated under- Capsules. 

Water (2.3.43). Not more than 7.0 per cent, determined on 1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the content of 20 cap s 
 containing about 50 mg of clindamycin with 50 ml of th r mo 

 phase for 15 minutes and filter. 

Reference solution. A 0.11 per cent w/v solution °fel/10(1,74.0n 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described under Relate 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C I8H33CIN205S in the capsules. 

1 mg of C I8H 33C1N205 S, HC1 is equivalent to 0.9209 mg of 
CI8H33C1N205S. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of clindamycin. 

Clindamycin Palmitate Hydrochloride 

CH3 
N p 

HN 
H , .. 

HO 
	

• ..SCH3 

	

HO 
	

CH3 , HCI 

0 

	

C341163C1N206S,HC1 
	

Mol. Wt. 699.9 

Clindamycin Palmitate Hydrochloride is L-threo-a-D-galacto-
Octopyranoside, methyl 7-chloro-6,7,8-trideoxy-6-[[(1-methyl-
4 - p ropy1-2 - py rrolidiny 1)c arb onyl] am i no] -1-th i 
hexadecanoate, monohydrochloride, (2S-trans)-;Methyl 7- 
chloro-6,7,8-trideoxy-6-(1-methyl-trans-4-propyl-L -2- 

 pyrrolidinecarboxamido)-1-thio-L threo-a- D -galacto-

octopyranoside 2-palmitate monohydrochloride. 

Clindamycin Palmitate Hydrochloride has a potency equivalent 

to not less than 540 lag of clindamycin per mg. 

Category. Antibiotics. 

Dose. 150 to 300 mg every 6 hours. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometrY (2.4.6). 

Compare the spectrum with that obtained with clindamycni 

 palmttate hydrochloride RS or with the reference spectrum 

of clindamycin palmitate hydrochloride. 

Tests 

PH 
( -)4 . 1.4) 8 to 3.8, determined in a 1.0 per cent w/v solution. 

Su lphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3 43). Not more than 3.0 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.35 g of the substances under 
examination in the mobile phase and dilute to 25.0 ml with the 
same solvent. 

Reference solution. A 1.4 per cent w/v solution of clindamycin 

palmitate hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase. Dissolve 2 g of do‘sate sodium and 

1.54 g of ammonium acetate in a mixture of 2 ml of 
glacial acetic acid and 75 ml of water and dilute with 
methanol to 1000 ml and pass through a suitable filter 
and degas, 

- flow rate: 1.2 ml per minute, 
refractive index detector, 
injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and test solution. 

Calculate the content of C34H63C1N2O6S. 

Storage. Store protected from moisture 

Clindamycin Palmitate Hydrochloride 
Oral Suspension 
Clindamycin Palmitate Hydrochloride Oral Solution is a mixture 
consisting of clindamycin palmitate hydrochloride and one or 
more suitable buffers, colours, diluents, flavours, and 
preservativesit is filled in sealed containers.The oral solution 
is constituted by dispersing the contents of the sealed 
container in the specified volume of water,just before use. 
Clindamycin Palmitate Hydrochloride Oral Solution contains 
not less than 90.0 per cent and not more than 120.0 per cent of 
the stated amount of clindamycin, C I8H33C1N205S. 
When stored at the temperature and for the period stated on 
thel3c  label d05ursi.ng which the constituted solution may be 
expected to be satisfactory for use,it contains_not 
8 0.0 per cent of the stated amount of' clindam.  ycin - 

cigH 

  

. 	
- •  

Usual strength. 15 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

The constituted solution complies with the tests stated under 
oral liquids and with the following tests. 

Tests 

pH (2.4.24). 2.5 to 5.0, in the solution constituted as directed in 
the labelling. 

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g. 

Other tests. Comply with the tests stated under Oral Powders. 

Assay. Determine by gas chromatography (2.4.13). 

Solution A. A 30.0 per cent w/v of sodium carbonate. 

Internal standard solution. A. 0.5 per cent w/v of cholesteryl 
benzoate in chloroform. 

Test solution. Transfer 5 ml of the constituted solution to a 
centrifuge tube. Add 5.0 ml of internal standard solution and 
1 ml of solution A. Insert the stopper, shake vigorously for 
10 minutes and centrifuge. Remove the upper aqueous layer, 
and transfer 1.0 ml of the lower chloroform layer to a centrifuge 
tube. Add 1.0 ml of pyridine and 1.0 ml of acetic anhydride. 
Agitate the tube to ensure complete mixing, cover the top of 
the centrifuge tube with a plastic cap through which a small 
hole has been punched, heat at 100° for 2.5 hours, and allow 
to cool, Mix and centrifuge, if necessary. 

Reference solution.Transfer 150 mg ofclindamycin palmitate 
hydrochloride RS to a centrifuge tube. Add 5 ml of water, 5.0 
ml of internal standard solution, and 1 ml of solution A. Insert 
the stopper, shake vigorously for 10 minutes and centrifuge. 
Remove the upper aqueous layer and transfer 1.0 ml of the 
lower chloroform layer to a centrifuge tube. Add 1.0 ml of 
pyridine and 1.0 ml of acetic anhydride. Agitate the tube to 
ensure complete mixing, cover the top of the centrifuge tube 
with a plastic cap through which a small hole has been 
punched, heat at 100° for 2.5 hours and allow to cool. Mix and 
centrifuge, if necessary. 

Chromatographic system 
- a glass column 0.6 m x 3.0 mm packed with 1 per cent 

vinyl 5 per cent phenylmethylpolysiloxane, 
- temperature coulmn: 290°, 
- flame ionization detector at 320°, 

rate!•60 ml per minute, using nitrogen as the carrier 
-gas, 
injection volume: 1 pi 

H3C 

CH3 

H 

1652 1653, 



tv A RS (lincomycin hydrochloride RS) and 15.0 mg of 

0 ml with the mobile phase. 

njection volume: 20111. 

reference solution (b). The test is not valid unless the 

1 

CLINDAMYCIN PHOSPHATE 

Inject the reference solution. The elution order of peaks is 
cholesteryl benzoate and clindamycin palmitate. 

Inject the reference solution and the test solution. 

Calculate the content of clindamycin,C 1 81-133C1N205S, in the 
oral suspension. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. (1) The label states the strength in terms of the 
equivalent amount of clindamycin; (2) The temperature of 
storage and the period during which the constituted oral 
liquids may be expected to be satisfactory for use. 

Clindamycin Phosphate 

CH 3  

O HC 	CI 
H  
N 	CH 

H 
/OH 

 

OH 
	

SCH 3  
0 0 

HO \OH 

C I8H34C1N2ORPS 	 Mol. Wt. 505.0 

Category. Lincosamide antibacterial. 

Clindamycin Phosphate is methyl 7-chloro-6,7,8-trideoxy-6- 
[[[(2S,4R)-1-methyl-4-propylpyrrolidin-2- yl]carbonyl]aminoi-
1-thio-L-threo- a-D- ga 1 acto-oc topyranos i de 2-(dihydrogen 
phosphate). It is a semi-synthetic product derived from a 
fermentation product. 

Clindamycin Phosphate contains not less than 95.0 per cent 
and not more than 102.0 per cent of C I 8H34CIN208PS, calculated 
on the anhydrous basis. 

Description. A white or almost white, slightly hygroscopic 
powder. 

Identification 

Tests B, C and D may be omitted if tests A and D are carried 
out. Tests A and D may be omitted if tests B, C and D are 
carried out. 

A. In 2 separate tubes place 50 mg of the substance under 
examination and 50 mg of clindamycin phosphate RS. Add 
0.2 ml of water and heat until completely dissolved. Evaporate 
to dryness under reduced pressure and dry the-  residut at : 

 100° to 105° for 2 hours. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6), compare the spectrum 

with that obtained with clindamycin phosphate RS or 
 the reference spectrum of clindamycin phosphate. 

acid 
20 volumes of water and 60 volumes of butanol. 

B. Determine by thin-layer chromatography (2.4.17 coating 
nl o 

 the plate with silica gel G. 

Mobile phase. A mixture of 20 volumes ofglacial acetic 

examination in methanol and dilute to 10 ml with meth( 

clindamycin phosphate RS in methanol. 

Reference solution (b). Dissolve 10 mg of lincw 

n Test solution. Dissolve 20 mg of the substance under  

Reference solution (a). A 0.2 per cent w/v solution On of 

hydrochloride RS in 5 ml of reference solution (a). 

Apply to the plate 5µl of each solution. Allow the mobile 
Dry phase to rise 12 cm. D the plate at 100 to 105° for 30 % 

permanganate. The principal spot in the chromatogra m  

and spray with a 0.1 per cent w/v solution of pota 

obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with reference solution 
(a). The chromatogram obtained with reference solution (b) 
shows 2 principal spots. 

C. Dissolve 10 mg in 2 ml of dilute hydrochloric acid and heat 
in a water-bath for 3 minutes. Add 4 ml of sodium carbonate 
solution and 1 ml of a 2.0 per cent w/v solution of sodium 
nitroprusside. Prepare a reference solution in the same manner 
using clindamycin phosphate RS. The colour of the test 
solution corresponds to that of the reference solution. 

D. Boil 0.1 g under a reflux condenser with a mixture of 5 ml of 
strong sodium hydroxidesolution and 5 ml of water for 90 
minutes. Cool and add 5 ml of nitric acid. Extract with 3 
quantities, each of 15-m1, ofdichloromethane and discard the 
extracts. Filter the upper layer through a paper filter. The filtrate 
gives reaction (b) of phosphates (2.3.1). 

Tests 

Solution A. Dissolve 1.0 g in carbon dioxide-freel, ,Itcr Heat 

gently if necessary. Cool and dilute to 25.0 ml with ( arbon 

dioxide -free water. 

Appearance of the solution. Solution A is clear (2.3. 1) and 

colourless (2.3.1). 

pH (2.4.24). 3.5 to 4.5, determined by diluting 5.0 ml of solution 
A to 20 ml with carbon dioxide free water. 

+ 130.0° , 

determined on 1.0 per cent w/v solution in water. 
Specific optical rotation (2.4.22). + 115.0° to 

Related substances. Determine by liquid chromatoi VaPhY 
(2.4.14). 	 41Lit  
Test-Solution.' Dissolve 75 mg of the substance under 
examination tinhe mobile phase and dilute to 25.0 ml wi 
mobile phase. 

1p 201 8  

Refer 

e e 

g

tip  1 5nf eeda u.orrr 

 c‘‘ i t  

R fn 

 
in 

0 100.

•  

Chrornr  

(rI2ensn p  ljdoecuet 

 than 6. 
phospi 
impuri 
the sol 

Inject 
chrom 
second 
due  
with 

to  re 

 of all tl 
the pea 
obtain( 
peak 
peak 
( c)a(t0e.r1 Iv 

0.2ss5ag. 

Assay

,  

descrit 
modifii 

'nce solution (a). A 0.3 per cent w/v solution of 

,nvcin phosphate RS in the mobile phase. 

!rice solution (b). Dissolve 5 mg of clindamycin 

mein impurity E RS (clindamycin hydrochloride RS) 
n1 of reference solution (a) and then dilute to 100.0 ml 

he mobile phase. 

nce solution (c). Dilute 1.0 ml of reference solution (a) 

tatographic system 
t stainless steel column 25 cm x 4.6 mm packed with 
)ctylsilane bonded to porous silica (5 gm), 

column temperature: 40°, 
nobile phase: a mixture of 200 volumes of acetonitrile 

e 

 tad 800 volumes of a 1.36 per _cent w/v solution of 

i  

iotassium dihydrogen phosphari previously adjusted 
to pH 2.5 with orthophosphoric acid, 
low rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

t 

relative 
Ilne:aial ae  jin  cetciuvctIti. iliorepfeerrecneenet.solution (a). The test is not valid unless the 

!standard deviation for replicate injections is not more 

t  

reference solution (a) and the test sol 

Calculate ate the content of Cig1-134CIN208PS. 
sc.  

CLINDAMYCIN INJECTION 

Clindamycin Phosphate intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.6 Endotoxin Unit 
per mg. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Clindamycin Injection 

Clindamycin Phosphate Injection 

Clindamycin Injection is a sterile solution of Clindamycin 
Phosphate in Water for Injections. 

Clindamycin Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
clindamycin, C 181/33C1N205S. 

Description. An almost colourless solution. 

Usual strength. 150 mg per ml. 

Identification 

A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 1.5 volumes of 18 M ammonia, 
30 volumes of toluene and 70 volumes of methanol. 

Test solution. Dilute a volume of the injection containing 
50 mg of Clindamycin to 10 ml with methanol. 

Reference solution. A 0.5 per cent w/v solution of clindamycin 
phosphate RS in methanol. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with dilute 
potassium iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 5.5 to 7.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Tests-ii/ution. Dilute a volume of the injection with the mobile 
Ohaser:to obtain a solution containing 0.3 per cent w/v of 
Cliridamycin. 

H 3 C CH 3  
N-. 

ion between the peaks due to clindamycin phosphate 
ak) and clindamycin impurity E (3rd peak) is not less 
0, the tailing factor for the peak due to clindamycin 
late is not more than 1.5. The peak due to clindamycin 
ty A (1st peak) is clearly separated from the peak due to 
vent. 

reference solution (c) and the test solution. In the 
ltogram obtained with the test solution, the area of any 
ary peak is not more than 2.5 times the area of the peak 
clindamycin phosphate in the chromatogram obtained 
ference solution (c) (2.5 per cent). The sum of the areas 
le secondary peaks is not more than 4 times the area of 

ak due to clindamycin phosphate in the chromatogram 
xl with reference solution (c) (4.0 per cent). Ignore any 

with an area less than 0.1 times the area of the principal 
the chromatogram obtained with reference solution 

per cent). 

(2.3.43). Not more than 6.0 per cent, determined on 

Determine by liquid chromatography (2.4.14) as 
bed in the test for Related substances with the following 
cations. 
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CLINDAMYCIN INJECTION 

Reference solution. A solution containing 0.012 per cent w/v 
each of lincomycin hydrochloride RS, 0.024 per cent w/v of 
clindamycin phosphate RS and 0.0015 per cent v/v of benzyl 
alcohol in the mobile phase. 

Use chromatographic system as described under Assay. 

The order of elution is lincomycin phosphate, clindamycin 
phosphate and benzyl alcohol. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to lincomycin hydrochloride 
and clindamycin phosphate is not less than 7.7. 

Inject the test solution. The sum of the areas of all the 
secondary peaks is not more than 8.0 per cent, calculated by 
area normalization. Ignore any peak obtained due to benzyl 
alcohol. 

Bacterial endotoxins (2.2.3). Dilute the injection in water BET 
to give a solution containing 10 mg per ml. The solution 
contains not more than 6.0 Endotoxin Units per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Dilute a volume of the injection with the mobile 
phase to obtain a solution containing 0.015 per cent w/v of 
Clindamycin. 

Reference solution (a). A 0.018 per cent w/v solution of 
clindamycin phosphate RS in the mobile phase. 

Reference solution (b). A solution containing 0.012 per cent 
w/v of lincomycin hydrochloride RS, 0.024 per cent w/v of 
clindamycin phosphate RS and 0.0015 per cent w/v of benzyl 
alcohol in the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 Rrn), 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes 1.36 per cent w/v solution of potassium 
dihydrogen orthophosphate adjusted to pH 2.5 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to lincomycin hydrochloride 
and clindamycin phosphate is not less than 7.7. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I8H33CIN 205S in the injection.  
1 mg of C I8 H34CIN208PS is equivalent tc$ 0,8416 mg of  
C 181-133C1N205 S. 

Storage. Store at a temperature not exceeding 30°. The  ini( 
 should not be refrigerated and it should not be allow  

freeze. 

Labelling. The label states the strength in terms 0 
equivalent amount of Clindamycin in a suitable dose vo l 

Clobazam 
0, 

CI 

C 1 61-I 13C IN202 

Clobazam is 7-chloro-l-methy1-5-phenyl-1,5-dihydro-
3H-1,5-benzodiazepine-2,4-dione. 

Clobazam contains not less than 97.0 per cent and not 
than 103.0 per cent of CI6H13CIN202, calculated on the 
basis. 

Category. Anticonvulsant. 

Dose. 5 to 80 mg. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clobazam RS 

or with the reference spectrum of clobazam. 

Tests 

Related substances. Determine by liquid chromatoi 
(2.4.14). 

Test solution. Dissolve 10 mg of the substance 
examination in the mobile phase and dilute to 50 ml w 
mobile phase. 

Reference solution (a). Dissolve 5.0 mg of 7-chloro-5-phenyl-

1,5-dihydro-3H-1,5-benzodiazepine-2,4-dione RS (clohccam 
impurity A) in the mobile phase and dilute to 50 ml with the 

mobile phase. Dilute 1 ml of this solution to 100 ml with the 

mobile phase. .00 

Reference cotillion (h). Dissolve 5 mg of chlordiazepoxi de 

 RS and 5 mg of clobazam RS in the mobile phase and dilute to 

50 mi•with the:Mobile phase. Dilute 1 ml of the solution to 
100 ml with the mobile phase. 

Reference solution (c). Dilute 1 ml of the test solution to 
cpohlu  

200 in

- 

 il  wstiathintlheessmsotebeill 

mobile 

column 

 phase. 

romato and graphic system 
25 cm x 4.6 mm, packed with 

Chromatographic 

 bonded to porous silica (5 pm), 
mobile phase: a mixture of 40 volumes of acetonitrile 

-
ind 60 volumes of water, 

flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 20 IA 

Inject reference solution (b). The resolution between the peaks 
due to chlordiazepoxide and clobazam is not less than 1.3. 

Inject the test solution and reference solutions (a) and (c). 
Continue the chromatography for 5 times the retention time of 
clobazam (about 15 minutes). In the chromatogram obtained 
with the test solution the area of the peak (Attained due to 
impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per cent). 
The area of any other impurity peak is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.2 per cent). The sum of the areas of 
all other impurity peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent). 

Sulpha ted ash (2.3.18). Not more than 0.1 per cent, determined on 
the res i due obtained in the test for Loss on drying. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 100' to 105°. 

Assay. Weigh accurately about 50 mg and dissolve in 100.0 ml 
of ethanol (95 per cent). Dilute 2.0 ml of the solution to 
250.0 ml with the same solvent. Measure the absorbance of 
the resulting solution at the maximum at about 232 nm (2.4.7), 
taking 1380 as the specific absorbance at 232 nm. 
Calculate the content of CI6F113CIN202. 

Storage. Store protected from moisture. 

more than 	

Tablets 

Clobazam Tablets contain not less than 95.0 per cent and not 
an 105.0 per cent of the stated amount of clobazam, 

C1611 13CIN202 . 

Usual s trengths. 5mg; 10 mg; 20 mg. 

Identi rication 

A. Shak 
of C10 

evaporate the filtrate to dryness. Dissolve the residue in the 
minimum amount of methanol, evaporate to dryness and dry 
the residue at 105° for 10 minutes. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clobazam RS 
or with the reference spectrum of clobazam. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with reference solution 
(a). 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 500 ml of 0.1M hydrochloric acid, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute with equal volumes of 
acetonitrile and water, if necessary, to produce a solution 
expected to contain 0.0005 per cent w/v of clobazam. 

Reference solution. A 0.0005 per cent w/v solution of clohazam 
RS in a mixture of equal volumes of acetonitrile and water. 

Use the chromatographic system as described in the Related 
substances, using 50 Ill injection volume. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 0CIN20, in the medium. 

D. Not less than 75 per cent of the stated amount of 
C161-113CIN202. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 25 mg of Clobazam in 25 ml of mobile phase, mix 
with the aid of ultrasound, dilute to 50.0 ml with the mobile 
phase centrifuge and use the supernatant liquid. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase and further dilute 1.0 ml this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 7- 
ch/oro-1,5-dihydro-5-pheny1-1, 5-bem -odiazepine-2,4(3H)- 
dione RS (clobazam impurity A RS) in methanol. Dilute 2.5 
ml of this solution to 100.0 ml with the mobile phase. 

• 

etion 
ed to 

f the 
Lane.  

300.7 

more 
dried 

Referitke solution (c). A 0.01 per cent w/v solution of 7- 
e a quantity of the powdered tablets containing 20 mg chlor6-1,5-dihydro-5-phenyl-1,5- henzodiazepine-2,4(3H)- 
>azam with 10 ml of dichloromethane, filter and dione RS {clobazam impurity A RS) in methanol. Dilute 1.0 ml 
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hydrogen phosphate monohydrate, adjusted djusted to pH 

t 

 

with the mobile phase. Further dilute 5.0 ml of this 
to 20.0 ml with the mobile phase. 

rainless steel column 15 cm x 4.6 mm, packed with 

ion in the mobile phase and dilute to 100.0 ml with the 
lase. 

e solution (a). Dissolve the contents of a vial of 
)1 impurity J RS in 2.0 ml of the mobile phase. To 
this solution, add 0.5 ml of test solution (b) and dilute 

e solution (b). Dilute 1.0 ml of test solution (a) to 

pgraphic system 

adecylsilane bonded to porous silica (5 1.1m), 

5 volumes of a 0.785 per cent w/v solution of sodium 

!with the mobile phase. 

bile phase: a mixture of 10 volumes of methanol, 

tion (b). Dissolve 20 mg of the substance under 

with 10 per cent w/v of sodium hydroxide and 5.5 
5 volumes of acetonitrile, 47. 
AI rate: 1 ml per minute, - flo 
ctrophotometer set at 240 nm, - spe 
lion volume: 10 W. - injec 

Name 
	 Relative 	Correction 

retention time 	factor 

Clobetas 
Clobetas 
Clobetas 
Clobetas 
Clobetas 
Clobetas 
Clobetas 
Clobetas 
Clobetas 

'betameth 

t

o  

)1 impurity A' 

)1 impurity B 2  

)l impurity C3 
 )1 

)1 impurity J4 
 )1 impurity D5 

 )l impurity L6 
 )1 impurity M7 

 )1 impurity E8  

0.4 
0.6 

0.9 
1.0 
1.1 

12 

1.3 

1.6 
2.1 

0.6 

1.5 

isone 17-propionate, 

   

Inject reference solution (a) and the test solution. '' 

Calculate the content of C I 6H 1 3C1N202 in the tablets. 
„jiJ

di 

Clobetasol Propionate 

: t 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Clobazam in 80 ml of mobile 
phase, mix with the aid of ultrasound, di lute,- to 100..04ith 
mobile phase and centrifuge. Dilute 1.0 ml of the. gupettlatant_ 
liquid to 10.0 ml with mobile phase. 

0 	0 

0 
 ,,O/  6  

_0.1 3  
HOB  

H3 

H3 C 

Mol. . 467.0 

olution 

ss, the 
clobazam impurity A and clobazan 

ce solution (b). The test is not valid un1( 

rt is not 
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221-chlorc 
3,20-dione 

521-chloro 
dien-17-y1 

5 ( 17 R1-4 
methylspi 
51 ,2-dihyd 

'unknown 

unknown 

52 1-chloro 

Inject ref 
resolutio 
and clobc 

Inject re 
chromat 

1-9-fluoro-11 P-hydroxy-16-methylpregna- 1 ,4 .16 -triene- 

- 9-fluoro-11b-hydroxy-16a-methy1-3,20-dioxopregna-1,4- 
propanoate, 

'-chloro-5'-ethy1-9-fluoro-1 lb-hydroxy-16b-
o[androsta-1,4-diene-17,2'(3 'H)-furan]-3,3'-dione, 

bOobetasol 17-propionate, 

structure, 

structure, 

-16b-methyl-3,20-dioxopregna-1,4-dien-17-y1 propanoate. 

erence solution (a). The test is not valid unless the 
between the peaks due to clobetasol propionate 

;tasol propionate impurity J is not less than 2.0. 

erence solution (b) and test solution -(a). Run the 
gram 3 times the retention time of the principal peak. 

of this solution to 2.0 ml with a 0.1 per cent w/v solution of 
clobazam RS in the mobile phase. 

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 2.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 2.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica (3 
pm) (Such as Nucleosil C18), 

- column temperature: 40°, 
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of water, 
- flow rate: 0.25 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 25 W. 

Inject reference solution (c). The test is not valid unless, the 
resolution between the peaks due to clobazam impurity A and 
clobazam is not less than 3.0. 

Inject reference solutions (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to clobazam impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.1 per cent). 

Uniformity of content. (For tablets containing 10 mg or less). 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay with the following test solution. 

Test solution. Transfer one tablet in a 50.0 ml volumetric flask, 
add 3 ml of water and allow the tablet to disperse with the aid 
of ultrasound. Add 30 ml of mobile phase and mix with the aid 
of ultrasound for 10 minutes, dilute to 50.0 ml with mobile 
phase and filter. Dilute the filtrate with mobile phase to obtain 
a solution containing 0.002 per cent of clobazam. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications. 

Reference solution (a).A 0.002 per cent w/v sol ui 
clobazam RS in mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 7.  
chloro-1,5-dihydro-5-pheny1-1,5- benzodiazepine-2,40H)_ 
dione RS (clobazam impurity A RS) in mobile phase. Dilute 

of clobazam RS in the mobile phase. 

Inject referer 
resolutionbetween 

solution  to  . m  with  a 0.1 per cent w/v s 1.0 ml of this 	- '  l 

less than 3.0. 

,

ion of 

0 

C25H32C1F05 

Clobetasol Propionate is 21-chloro-9a-fluoro-11b-hydroxy- 
1613-methylpregna-1,4-diene-3,20-dion-17a-y1 propionate.. 

Clobetaol propionate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C 25H32C1F05, calculate( on the 
dried basis. 

Category. Glucocorticoid. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with cloi 
propionate RS or with the reference spectrum of do 
propionate. 

Tests 

Specific optical rotation (2.4.22). +112° to + 118°. detc 
in a 1.0 per cent w/v solution in acetone. 

Related substances. Determine by liquid chromato 
(2.4.14). 

Test,-sfilutiqn --(a). Dissolve 20 mg of the substance 
examination in the mobile phase and dilute to 20.0 ml N 

In the chromatogram obtained with the test solution (a), the 
area of any peak due to clobetasol impurity E is not more than 
1.4 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.7 per cent). The area of 
any peak due to clobetasol impurity D is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The area of any peak due 
to clobetasol impurities B and C is not more than 0.6 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The area of any peak due 
to clobetasol impurities A, L and M is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent). The area of any 
other secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances using following solutions. 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.02 per cent w/v solution of clobetasol 
propionate RS in the mobile phase. 

Inject the reference solution and the test solution. 

Calculate the content of C25H32C1FO5. 

Storage. Store protected from light. 

Clobetasol Cream 

Clobetasol Propionate Cream 

Clobetasol Cream contains Clobetasol Propionate in a suitable 
base. 

Clobetasol Cream contains not less than 90.0 per cent and not 
more than 115.0 per cent of the stated amount of clobetasol 
propionate, C 25 H32C1F05 . 

Usual strength. 0.05 per cent w/w. 

Identification 

A. De-termine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

>etasol 
betasol 

rmined 

graphy 

under 
vith the 
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of acetone and 100 volumes of dichloromethane. 	7 
0.5 mg of Clobetasol Propionate to a 25-m1 centrifuge tube, 

11 
Test solution. Disperse a quantity of ointment contain ng 

' 
add 10 ml of methanol and heat in a water-bath at 70° for 

Mobile phase. A mixture of 5 volumes of ethanol, 10 volumes 
of acetone and 100 volumes of dichloromethane. 

Test solution. Transfer a quantity of the cream containing 
0.75 mg of Clobetasol Propionate to a 25-m1 centrifuge tube, 
add 10 ml of methanol and heat in a water-bath at 60° for 
4 minutes. Remove from the water-bath and shake vigorously. 
Repeat the heating and shaking, cool to room temperature, 
add 3.5 ml of water and mix. Centrifuge for 10 minutes. Transfer 
10 ml of the clear supernatant liquid to a 100-m1 separating 
funnel, add 1 g ofsodium chloride and 10 ml of water and mix. 
Add 5 ml of dichloromethane and shake for 1 minute. 
Evaporate the dichloromethane layer to dryness in a current 
of nitrogen with gentle heating and dissolve the residue in 
0.5 ml of dichloromethane. 

Reference solution (a). A 0.05 per cent w/v solution of 
clobetasol propionate RS in dichloromethane. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 10 gl of each solution. After removal of the 
plate, dry in air and examine under ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (a) corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

CAUTION -Prepare the test solutions with full facial 
protection and wearing heat-resistant gloves. 

Test solution (a). Disperse a quantity of the cream containing 
1 mg of Clobetasol Propionate in 10 ml of ethanol, stopper 
firmly using a plastic stopper, heat on a water-bath with 
intermittent shaking until the cream is completely dispersed. 
Cool the contents in ice for 30 minutes, centrifuge and dilute 
5 ml of the supernatant liquid to 10 ml with water (Solution 
may assume a gel-like appearance). 

Test solution (b). Prepare in the same manner as test solution 
(a), but add 5 ml of a 0.04 per cent w/v solution of 
beclometasone dipropionate RS in ethanol and 5 ml of 
ethanol (Solution may assume a gel-like appearance). 

Reference solution. A solution containing 0.005 per cent w/v 
of clobetasol propionate RS and 0.01 per cent w/v of 
beclometasone dipropionate RS (internal standard) in ethanol 
(50 per cent). 

Chromatographic system 
-  a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um),  

column temperature: 60°, 
mobile phase: a mixture of 45 volumes of ethanol 

 55 volumes of water, 
flow rate: 2 ml per minute, 
spectrophotometer set at 240 nm, 

and 

 

- injection volume: 20 

Inject the reference solution, test solutions (a) and (b):. 

Calculate the content of C 25H32CIF05  in the cream. 

Storage. Store at a temperature not exceeding 30°. 

Clobetasol Ointment 
Clobetasol Ointment contains Clobetasol Propionate in a 
suitable base. 

Clobetasol Ointment contains not less than 90.0 per cent a nd 
not more than 115.0 per cent w/w of clobetasol propionz te, 
C25H32C1F05. 

Usual strength. 0.05 per cent w/w. 

Identification 
)111 

A. Determine by thin-layer chromatography (2.4.17), coati.% 
the plate with silica gel GF254. 

Mobile phase. A mixture of 5 volumes of ethano1,10 voila! 

4 minutes. Remove from the water- bath and shake vigorously. 
Repeat the heating and shaking, cool in ice for 5 minutes and 
centrifuge for 10 minutes. Transfer 5 ml of the clear supernatant 
liquid to a suitable vial, evaporate to dryness in a current of 
nitrogen and dissolve the residue in 0.5 ml of 
dichloromethane. 

Reference solution (a). A 0.05 per cent w/v solution of 
clobetasol propionate RS in dichloromethane. 

Reference solution (b). A mixture of equal volumes of thei est 
solution and reference solution (a). 

Apply to the plate 10 IA of each solution. After removal of the 
plate, dry the plate in air and examine under ultraviolet light at 

254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogr 
obtained with reference solution (a). The principal spot in th 
chromatogram obtained with reference solution (b) appe 
as a single compact spot. 

B: 	Aagay, the principal peak in the chromatogi 
obtained with .the test solution corresponds to that in 
chromatogram obtained with reference solution (a). 

sts 

her tests. Comply with the tests stated under Ointments. 

ay. Determine by liquid chromatography (2.4.14). 
UTION-Prepare the solutions with full facial protection 
r wearing heat-resistant gloves. 

r solution. Disperse a quantity of the ointment containing 1 
of Clobetasol Propionate with 10 ml of ethanol, stopper 
fly using a plastic stopper, heat on a water-bath with 
rmittent shaking. Cool the contents in ice for 

minutes, centrifuge and dilute 5 ml of the supernatant liquid 
0 ml with water. Solution may assume a gel-like appearance. 

?rence solution (a). A solution containing 0.005 per cent 
of clobetasol propionate RS and 0.01 per cent w/v of 

lometasone di propionate RS (internal standard) in ethanol 
per cent). 

ooe' 
?rence solution (b). Disperse a quantity of the ointment 
tainingl mg of clobetasol Propionate with 5 ml of a 0.04 
cent w/v solution of beclometasone dipropionate RS in 
inol and 5 ml of ethanol, heat on a water-bath with 
rmittent shaking. Cool the contents in ice for 30 minutes, 
trifuge and dilute 5 ml of the supernatant liquid to 10 ml 

t 

 
water. Solution may assume a gel-like appearance. 

omatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 um), 
column temperature: 60°, 
mobile phase: a mixture of 45 volumes of ethanol and 55 
volumes of water, 
flow rate: 2 ml per minute, 
spectrophotometer set at 240 nm, 
injection volume: 20 Al. 

Inject reference solutions (a), (b) and the test solution. 

Calculate the content of C 25H32C1F05  in the ointment. 

Storage. Store at a temperature not exceeding 30°. 

Clobetasone Butyrate 

CI 

0 	
O 

CH , 

0 

CH 3 	 C H3 

H 

C261132CIF05 

Clobetasone Butyrate is (16(3)-2 l -chloro-9-fluoro-16- 
methylpregna-1,4-dien-3,11,20-trione-17-butyrate. 

Clobetasone Butyrate contains not less than 97.0 per cent 
and not more than 102.0 per cent of C 26H32C1F05, calculated 
on the dried basis. 

Category. Glucocorticoid. 

Dose. 0.05 to 0.1 mg. 

Description. A white to off- white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clobetasone 
butyrate RS or with the reference spectrum of clobetasone 
butyrate. 

Tests 

Specific optical rotation (2.4.22). + 131.0° to + 138.0°, 
determined in a 1.0 per cent w/v solution in ethanol (95 per 
cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the solutions immediately before use. 
Solvent mixture. A mixture of 0.1 volume of anhydrous formic 
acid, 43 volumes of acetonitrile and 57 volumes of water. 
Test solution. Dissolve 65 mg of the substance under 
examination in 5 ml of acetonitrile and dilute to 25.0 ml with 
the solvent mixture. 
Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture. 
Reference solution (b). Dilute 1.0 ml of this solution to 
100.0 ml with the solvent mixture. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(3.5 um), 

- column temperature: 40°, 
- mobile phase: A. a mixture of 0.1 volume of anhydrous 

formic acid and 99.9 volumes of water, 
B: a mixture of 0.1 volume of anhydrous 

formic acid and 99.9 volumes of acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 241 nm, 
- injection volume: 10 pi 

Mobile phase A 
(per cen v/v) 

Mobile phase B 
(per cent v/v) 

57 43 
57 43 
43 57 
57 43 

Time 
(in min.) 

0 
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CI 

CLOBETASONE CREAM 

The relative retention time with reference to clobetasone 
butyrate (Retention time: about 14 minutes) for clobetasone 
impurity F (16a-methyl clobetasone butyrate) is about 0.9. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 20 mg in ethanol (95 per cent) and dilute to 
100.0 ml with the same solvent. Dilute 5.0 ml of this solution to 
50.0 ml with ethanol (95 per cent). Measure the absorbance 
at the absorption maximum at 235 nm (2.4.7). Calculate the 
content of C 26H 32C1F0 5, taking 327 as the specific absorbance 
at 235 nm. 

Storage. Store protected from light. 

Clobetasone Cream 

Clobetasone Butyrate Cream 

Clobetasone Cream contains clobetasone butyrate in a suitable 
basis. 

Clobetasone Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
clobetasone butyrate, C 26H32C1F05 . 

Usual strength. 0.05 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 5 volumes of ethanol, 10 volumes 
of acetone and 100 volumes of chloroform. 

Test solution. Disperse a quantity of the cream containing 
0.5 mg of Clobetasone Butyrate in a mixture of 5 volumes of 
ethanol (80 per cent) and 10 volumes of n-hexane, taking 
15 ml of the solvent mixture for each g of cream. Shake the 

n-hexane used. Add 1 g ofsodium chloride for every 10 m  
water used and extract with 5 ml of chloroform for every 10 
of water used. Evaporate the chloroform layer to dryness 
current of dry nitrogen with gentle heating and dissolve 
residue in 0.5 ml of chloroform. 

Reference solution (a). A 0.1 per cent w/v of clohetas, one  
butyrate RS in chloroform. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 
Apply to the plate 10 gl of each solution. After removal of the  h e 
plate, allow it to dry in air and examine under ultraviolet light 
at 254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogr am 

  

obtained with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot. 

B. In the Assay, the chromatogram obtained with test solu tion 

 

(a) corresponds to the principal peak in the chromatogram 
obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 
CAUTION  -  Prepare the test solutions with full facial  
protection and wearing heat-resistant gloves. 

Test solution (a). Add 10 ml of ethanol to a quantity of the 
cream containing 1 mg of Clobetasone Butyrate. Stopper firmly 
using a plastic stopper and heat on a water-bath with 
intermittent shaking until the cream is completely dispersed. 
Cool the contents in ice for 30 minutes, centrifuge. Dilute 5 ml 
of the supernatant liquid to 10 ml with water (Solution may 
assume a gel-like appearance). 
Test solution (h). Prepare in the same manner as test solution 

(a) but adding 5 ml of ethanol and 5 ml of a 0.014 per cent w/v 

solution of the internal standard in ethanol (Solution may 

assume a gel-like appearance). 
Reference solution. A solution containing 0.004 per cent AA.  

of clobetasone butyrate RS and 0.0028 per cent Wi \ of 

clohetasol propionate RS (internal standard) in ethanol 
rot  

with 

V 
and 

C271122 :12N4 	 Mol. Wt. 473.4 

Clofaz i 
2,10-di hydro-2-(isopropylimino)phenafirie. 

mine is 3-(4-chloroanilino)-10-(4-chloropheny1)- 

imine contains not less than 98.5 per cent and not more Clofaz 
)1.5 per cent of C 27H22C12N4, calculated on the dried than 1 

basis. 

Category. Antibacterial (antileprotic). 

Dose. For leprosy, for previously untreated patients, 100 mg 
three times weekly; for sulphone-resistant patients, 100 mg 
six times weekly. For the suppression of lepra reactions, 
200 mg daily. 

Descri ption. Dark red crystals or a reddish-brown, fine powder; 
almos t odourless. 

t)r, 

'dent ification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clofazimine RS 
or with the reference spectrum of clofazimine. 

B.When examined in the range 230 nm to 600 nm, a 0.0005 per 
cent w/v solution in 0.01 M methanolic hydrochloric acid 
shows absorption maxima, at about 283 nm and 487 nm; 
absorbance at about 283 nm, about 0.65 and at about 487 nm, 
about 0.32 (2.4.7). 

hydrochloric 
2 mg in 3 ml of acetone and add 0.1 ml of droc  

.hloric acid; an intense violet colour is produced. Add 
0.5 ml of5 Msodium hydroxide; the colour changes to orange- 
red. 

Tests 

(eRT2xeoe.04act .l.binaTliEt41se: N 	substances. Determine by liquid chromatography 

-Prepare the solutions immediately before use. 

examination in the mobile phase and dilute to l00 -ml With the 

m  

solu tion. Dissolve 50 mg of the stibotiike ufider 

e phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of clofazimine RS and iminophenazine RS in the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 35 volumes ofbuffer solution 

prepared by dissolving 2.25 g ofsodium lauryl sulphate, 
0.85 g of tetrabutylammonium hydrogen sulphate and 
0.885 g of disodium hydrogen phosphate in water, adjust 
the pH to 3.0 with orthophosphoric acid and dilute to 
500 ml with water and 65 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 Ill. 

Name 
	

Relative 
retention time 

Clofazimine impurity A' 
	

0.7 

Clofazimine impurity B 2 
	

0.8 

Clofazimine (Retention time: about 15 minutes) 
	

1.0 

'  (N,5-bis(4-chlorophenyl)-3-imino-3,5-dihydrophenazin-2-amine), 

2(5-(4-chloropheny1)-3-[(1-methylethyl)iminol-N-pheny1-3,5- 
dihydrophenazin-2-amine). 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 2.0 
and the column efficiency of the peak due to clofazimine is not 
less than 3000 theoretical plates. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to clofazimine impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the area 
of peak corresponding to clofazimine impurity B is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

0 Heavy metals (2.3.13). 2.0 g complies with the limit test for 
- heavy metals ;  Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

of 
ml 
n a 
the  

(50 per cent). 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed ' 

octadecylsilane bonded to porous silica (5 Am),  • 
- column temperature: 60°, 
- mobile phase: a mixture of 40 volumes of ethanol 

60 volumes of water, 
flow rate: 2 ml per minute, 

mixture, allow to separate, filter the aqueous layer and add 	spectrophotometer set at 241 nm, 

1 ml of water for every 10 ml of n-hexane usia. Cool. 	- -injection volume: 20 pl. 

solution in ice for 30 minutes, centrifuge, filter the 	Calculate the content of C 26H 32C1F05  in the cream. 

liquid and dilute with I0 ml of water for .ei'ery 10 ml of Storage. Store at a temperature not exceeding 30°. 

1 .662, 1'663 
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Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.5 g and dissolve in 20 ml of 
chloroform. Add 50 ml of acetone and titrate with 0.1 M 
perchloric acid in dioxan, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04734 g of 
C27H22C12N4. 

Clofazimine Capsules 
Clofazimine Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clofazimine, C271422C12N4. 

Usual strength. 100 mg. 

Identification 

A. When examined in the range 260 nm to 600 nm (2.4.7), a 
0.0005 per cent w/v solution in a mixture prepared by dissolving 
2.25 g of sodium dodecyl sulphate, 0.85 g of tertbutyl-
ammonium hydrogen sulphate and 0.885 g of disodium 
hydrogen orthophosphate in 500 ml of water adjust the pH to 
3.0 with orthophophoric acid and 65 volumes of acetonitrile, 
shows two absorbance maximum at 289 nm and 491 nm. 

B. To 5 mg of the contents of a capsule add 3 ml of chloroform 
and 1 ml of2 M hydrochloric acid; the colour of the chloroform 
layer changes to violet. Add 2 ml of 2 Msodium hydroxide; 
the colour changes to brownish-yellow. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of the contents of capsules 
containing 0.5 g of Clofazimine in the mobile phase and dilute 
to 100.0 ml with the mobile phase and filter. Dilute 1.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (a). A 0.0000125 per cent w/v solution of 
iminophenazine RS in the mobile phase. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of clofazimine RS and iminophenazine RS in the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Nucleosil C8), 

- mobile phase: a mixture of 35 volumes of buffer solution 
prepared by dissolving 2.25 g of sociiiim -doddey1 
sulphate, 0.85 g of tetrabutylammonium hydthgen 
sulphate and 0.885 g of disodium hydrogen ortho- 

phosphate in 500 ml of water, adjusted to pH 3 . 0 with  
orthophosphoric acid and 65 volumes of acetonitrile 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 

Name 
	

Relati C 

retention tim e  
Iminophenazine 	 0.7 

Clofazimine (Retention time: about 15 minutes) 	1.0 

Inject reference solution (b). 

and the column efficiency of the peak due to clofazimine 
principal peaks is not less than 

The test is not valid unless 2thme 
resolution between the two p  

is not 
less than 3000 theoretical plates. 

chromatogram obtained with the test solution, the area 
Inject reference solution (a) and the test solution. 1Dnfatnhye 

secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.25 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh accurately a quantity of the mixed contents of 
20 capsules containing about 0.15 g of Clofazimine and dissolve 
in sufficient chloroform to produce 100.0 ml. Filter through a 
chloroform-washed plug of cotton wool. Dilute 5.0 ml of the 
clear filtrate to 100.0 ml with chloroform. To 5.0 ml add 5.0 ml of 
0.1 Mmethanolic hydrochloric acid and sufficient chloroform 
to produce 50.0 ml. Measure the absorbance of the resulting 
solution at the maximum at about 491 nm (2.4.7), using as the 
blank a mixture of 5.0 ml of 0.1 M methanolic hydrochloric 
acid and sufficient chloroform to produce 50.0 ml. Calculate 
the content of C 27H 22C1 2N4  taking 650 as the specific 
absorbance at 491 nm. 

Storage. Store protected from moisture. 

Clomifene Citrate 
Clomiphene Citrate 

r0-1, CH 3  

CH 3 
	 Ho COON 

a 

C 	

807 	

M 
C261i2gC1W 

I oinifene citim-is a mixture of E- and Z-isomers of 27 1  [4(. W2-tchl 
41,44 

I ,2-diphenylvinyl)phenoxy]triethylamine dihydrogeni 

,„, 

rrithifeinme1C01itra.0 pete rccoenntat ionfscn2o6Ht 12e8scsiNthoan,c96118.08operccaelcnut iaanteddn:Itl  
Clo 
more 
the 

	. Ovulation  d 

abasis.

y   o  i n5  du:: 
IN: anhydrous

se.  
ttrii  :nti 

cutive days starting on fifth day 

Descrip hite or pale yellow, crystalline powder. 

Identification 

Its-s:elt 
test 

a deep red colour is produced. B  

Tests B and C may be omitted if tests A and D are carried out. 

Test A te,  ma)' be omitted if Tests B, C and D are carried out. 
A pet 

mine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with clomifene citrate 

RS. 
Ave about 5 mg in 5 ml of a mixture of 10 volumes of 

acetic  and 50 volumes of pyridine and heat in a 
w  

t for Related substances, the principal peak in the 

C.  a

. Dissolve 

	

 

In 

e h 	

0' 

chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution (a). 

Tests 
NOTE -- In the following tests, the solutions should be 
protected from light in amber-coloured glassware. Ensure 
minimum exposure of the solutions to daylight until they are 
required for chromatography. 

Related substances. Determine by liquid chromatography 
(2.4.14) 

Test solution. A 0.125 per cent w/v solution of the substance 
under examination in the mobile phase. 

Referen 7e solution (a). A solution containing 0.125 per cent 
w/v ofc onlifene citrate for performance test RS in the mobile 
phase. 

Reference solution (b). Dilute 1 ml of the test solution to 50 ml 

Chromatographic 

mobile phase. 

tographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

butylsilane bonded to porous silica (Such as Vydac C4), 
- mobile phase: mix 400 volumes of acetonitrile with 

600 volumes of water and add 8 ml of diethylamine, 
adjust the pH of the mixture to 6.2 by the addition of 
pH is 

 
about alptpor2oamclhoefdphosphoric acid taking care to reduce 
progressively the volume of each addition as the required 

- flow rate: 1.2 ml per minute, 

- injection 	
oili  . - spectrophotometer set233 nm,  

Equilibrate the column with the mobile phase at a flow rate of 
1.2 ml per minute for about one hour. 

Inject reference solution (a). Continue the chromatography 
for twice the retention time of the principal peak. Measure the 
height (A) above the baseline of the peak due to clomifene 
impurity A and the height (B) above the baseline of the lowest 
point of the curve separating this peak from the peak due to 
clomifene. The test is not valid unless A is greater than 
15 times B and the chromatogram obtained resembles the 
reference chromatogram. If necessary, adjust the concentration 
of acetonitrile in the mobile phase. 

Inject reference solution (b) and the test solution. Continue 
the chromatography for four times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution the area of any peak due to 2-[4-(1,2-diphenylvinyl) 
phenoxy]triethylamine is not greater than that of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.0 per cent) and the area of any other secondary peak is 
not greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent); the sum of the areas of any secondary peaks is not 
greater than 1.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(2.5 per cent). Ignore any peak with a retention time relative to the 
clomifene peak of 0.2 or less and any peak with an area less 
than 0.025 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Z-isomer. 30 to 50 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 25 ml of a I M hydrochloric. acid, add 5 ml of 
I Msodium hydroxide and shake with three quantities, each 
of 25 ml, of ethanoliree chloroform. Wash the combined 
extracts with 10 ml of water, dry over anhydrous sodium 
sulphate and dilute to 100.0 ml with ethanol-free chloroform 
To 20.0 ml of the solution add 0.1 ml of triethylamine and 
dilute to 100.0 ml with hexane. 

Reference solution. Dissolve 25 mg ofclomifime citrate RS in 
25 ml of 0.1 M hydrochloric acid, add 5 ml of 1 M sodium 
hydroxide and shake with three quantities, each of 25 ml, of 
ethanol-free chloroform. Wash the combined extracts with 
10 ml of water, dry over anhydrous sodium sulphate and dilute 
to 100.0 ml with ethanol-free chloroform. To 20.0 ml of the 
solution add 0.1 ml of triethylamine and dilute to 100.0 ml with 
hexane. 

of mens 

Clarontatographic system 
- a,stainless.steel column 30 cm x 4 mm, packed with porous 

silica particles ( 10 pm) (Such as Parasol), 

. 598.1 

catego 

=,r-fir--_s, 



CLOMIPRAMINE HYDROCHLORIDE CLOMIFENE TABLETS 

- mobile phase: a mixture of 1 volume of triethylamine, 
200 volumes of ethanol-free chloroform and 
800 volumes of hexane, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 302 nm, 
- injection volume: 50 pl. 

Equilibrate the column with the mobile phase for about 
2 hours. 

Inject the reference solution. The chromatogram obtained 
shows a peak due to E-isomer just before a peak due to 
Z-isomer. The test is not valid unless the resolution between 
the peaks corresponding to E- and Z-isomers is at least 1.0. If 
necessary, adjust the relative proportions of ethanol-free 
chloroform and hexane in the mobile phase. Measure the area 
of the peak due to the Z-isomer in the chromatogram obtained 
with the test solution and the reference solution. 

Calculate the content of Z-isomer as a percentage of the total 
clomifene citrate present. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
1.0 g. 

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
anhydrous acetic acid. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05981 g of 
C26H2SCNO,C6H807. 

Clomifene Tablets 
Clomifene Citrate Tablets; Clomiphene Tablets; 
Clomiphene Tablets 

Clomifene Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of clomifene 
citrate, C26H2gC1NO,C6H807 . 

Usual strengths. 25 mg; 50 mg. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 235 nm and 292 nm. 

B. Dissolve a quantity of the powdered tablets containing 
5 mg of Clomifene Citrate in 5 ml of a mixture of 10 volumes of 
acetic anhydride and 50 volumes of pyridine and heat in a 
water-bath; a deep red colour is produced. 

Tests 

Dissolution (2.5.2). 
Apparatus No. 2, 

Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptl y 
 through a membrane filter disc having an average pore diameter 

 not greater than 1.0 gm, rejecting the first 1 ml of the filtrate. 
 Dilute a suitable volume of the filtrate with 0. I Mhydrochloric 

 acid. Measure the absorbance of the resulting solution at the  
maximum at about 232 nm (2.4.7). Calculate the content of 
C26H28C1NO,C6H807  in the medium taking 317 as the spect 
absorbance at 232 nm. 

D. Not less than 70 per cent of the stated amount 
C26H28C1NO,C6H807 . 

Z-isomer. 30 to 50 per cent of the content of clomifene citrate 
as determined in the Assay. 

Determine by liquid chromatography (2.4.14) 

Test solution. Shake a quantity of the powdered tablets 
containing about 50 mg of Clomifene Citrate with 50 ml of 
0.1 Mhydrochloric acid for 10 minutes and filter. To 25 ml of 
the filtrate add 5 ml of 1 M sodium hydroxide and extract with 
three quantities, each of 25 ml, of ethanol-free chloroform. 
Wash the combined extracts with 10 ml of water, dry over 
anhydrous sodium sulphate and add sufficient ethanol-free 
chloroform to produce 100.0 ml. To 20.0 ml of the resulting 
solution add 0.1 ml of triethylamine and sufficient hexane to 
produce 100 ml. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (10 inn) (Such as Parasol), 
- mobile phase: a mixture of ethanol free chloroform and 

hexane, each containing 0.10 per cent v/v of 
triethylamine, adjusted so that the baseline separation 
is obtained between E- and Z-isomers of clomifene (a 
mixture of 20 volumes of ethanol-free chloroform and 

- flow rate: 2 ml per minute, 
80 volumes of hexane is suitable), 	

"4111P1 

- spectrophotometer set at 302 nm, 
- injection volume: 50 pl. 

Stabilise the system by passing about 250 ml of the mobile 
phase. 

Inject the test solution. In the chromatogram a peak due to 
the E-isomer precedes that due to the Z-isomer of clomifene. 
The test is not valid unless baseline separation is achieved 
between E- and Z-clomifene and the column efficiency is 
greater than 10,000 theoretical plates per metre determine using 
the peak due to E-isomer. 

Calculate_ the-percentage of Z-isomer from the expression 
100Ai/(1.08ArtAz) where Az  and AE are the areas of the peaks 
due to the Z- and E-isomers respectively. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 50 mg of Clomifene 
Citrate, shake for 30 minutes with 70 ml of 0.1 Mhydrochloric 

acid prepared in a 30 per cent v/v solution of 2-propanol 
(instead of water normally used for the purpose as solvent), 
dilute to 100.0 ml with the propanolic hydrochloric acid and 
filter. Dissolve 5.0 ml of the filtrate to 100.0 ml with 0.1 M 
hydrochloric acid and measure the absorbance of the resulting 
solution at the maximum at about 292 nm (2.4.7), using a 
solution prepared by diluting 5 ml of the propanolic 
hydrochloric acid to 100 ml with 0.1 Mhydrochloric acid as 
the blank. Calculate the content of C 26H28C1NO,C6H807  taking 
175 as the specific absorbance at 292 nm. 

Clomipramine Hydrochloride 
r‘11l 

CI 

N 	-CH3 ,
NHCI 

CH3 

C 19H21C1N2,HC1 	 Mol. Wt. 351.3 

Clomipramine is 3-(3-chloro-10,11-dihydro-5H-dibenzo[bf] 
azepin-5-y1)-N,N-dimethylpropan-l-amine hydrochloride. 

Clomipramine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C 19 H23C1N2,HCI, 
calculated on the dried basis. 

Category. Antidepressant. 

Dose. For obsession and phobic states, 25 mg, increasing 
gradually to 100 to 150 mg daily; for depression, 10 mg, 
increasingly gradually to 30 to 150 mg daily, in divided doses 
or as single dose. 

 

Description. A white or slightly yellow, crystalline powder, 
slightly hygroscopic. 

 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etomiprafriine 
hydrochloride RS or with the reference spectrum. -of 
clomipramine hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 5 volumes of ammonia, 25 volumes 
of acetone and 75 volumes of ethyl acetate. 

Test solution. Dissolve 20 mg of the substance under 
examination in 10 ml of methanol. 

Reference solution. A 0.2 per cent w/v solution of 
clomipramine hydrochloride RS in methanol. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with 0.5 per cent 
solution of potassium dichromate in a 20 per cent solution of 
sulphuric acid. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution. 

C. Dissolve about 5 mg in 2 ml of nitric acid. An intense blue 
colour develops. 

D. Dissolve about 50 mg in 5 ml of water and add 1 ml of dilute 
ammonia. Allow to stand for 5 minutes and filter. Acidify the 
filtrate with dilute nitric acid. The solution gives reaction (A) 
of chlorides (2.3.1). 

Tests 

Appearance of solution. A 10 per cent w/v solution in carbon 
dioxide -free water (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution YS3 (2.4.1). 

pH (2.4.24). 3.5 to 5.0, determined in solution A. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 25 volumes of mobile phase B and 75 volumes 
of mobile phase A. 

Test solution. Dissolve 20 mg of the substance under 
examination in 10 ml of solvent mixture. 

Reference solution (a). A 0.2 per cent w/v solution of 
clomipramine hydrochloride RS in solvent mixture. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

cyanopropylsilyl silica (5 gm), 
- mobile phase: A. 1.2 g of sodium dihvdrogen phosphate 

in water, add 1.1 ml of nonylamine, adjust to pH 3.0 with 
phosphoric acid and dilute to 1000 ml with water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

-7-flow rate: 1.5 ml per minute, 
- `Spectrophotometer set at 254 nm, 

injection volume: 20 pl. 

"AO 
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CLOMIPRAMINE HYDROCHLORIDE 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 

10 65 35 

32 65 35 

44 75 25 

Inject reference solution (a). Test is not valid unless the column 
effciency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks is 
not more than the area of the peak in the chromatogram obtained 
with the reference solution (b) (1.0 per cent). 

Heavy metals (2.3.13). 2 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.25 g, dissolve in 50.0 ml of 
ethanol and add 5.0 ml of 0.01 M hydrochloric acid. Titrate 
with 0.1 M sodium hydroxide. Determine the end-point 
potentiometrically (2.4.25). 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03513 g of 

C19H24C12N2. 

Storage. Store protected from light and moisture. 

Clomipramine Capsules 

Clomipramine Hydrochloride Capsules 

Clomipramine Capsules contain Clomipramine Hydrochloride. 

Clomipramine Capsules contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
clomipramine hydrochloride, C 19H23C1N2,HCI. 

Usual strengths. 25 mg; 75 mg; 100 mg. 

Identification 

Triturate a quantity of the contents of the capsules containing 
0.15 g of Clomipramine Hydrochloride with 10 ml of chloroform, 
filter and evaporate the filtrate to dryness. The residue complies 
with the following test. 

Determine by infrared absorption spectrophotorrietry (2.4.6). ,  
Compare the spectrum with that obtained with clomipramine 
hydrochloride RS. 

IP 20 18  

Tests 

(2.4.14). 

Test solution. Disperse a quantity of the mixed content s of 
 20 capsules containing 20 mg of Clomipramine Hydrochloride 

with 5 ml of mobile phase A with the aid of ultrasound for  
15 minutes, dilute to 10 ml with the same solvent and filter. 

Reference solution (a). A 0.2 per cent w/v solution of 
clomipramine hydrochloride RS in mobile phase A. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

cyanopropylsilyl silica (5 pm) (Such as Hypersil BDS 
CN), 

- mobile phase: A. a mixture of 75 volumes of solution 
prepared by dissolving 1.2 g of sodium dihydrogen 
orthophosphate in 950 ml of water, add 1.1 ml of 
nonylamine, adjust to pH 3.0 with orthophosphoric acid 
and add sufficient water to produce 1000 ml (solution 
A) and 25 volumes of acetonitrile, 

B. a mixture of 65 volumes of solution A 
and 35 volumes of acetonitrile, 

- a gradient programme using the conditions given belai„, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 204 

Time 
(in min.) 

0 

Mobile phase A 
(per cent v/v) 

75 

Mobile phase B 
(per cent v/v) 

25 

10 65 35 

32 65 35 

44 75 25 

50 75 25 

Inject reference solution (a). Test is not valid unless the colu 
effciency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 

chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) (0.5 
per cent) and the sum of areas of all the secondary peaks is 

not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Other test. Comply with the tests stated under Capsules. 

Assay.. Shake 4'cluantity of the mixed contents of 20 capsules 
contaltriing 50-mg of Clomipramine Hydrochloride with 200 ml 
of"). I AI hydrochloric acid for 1 hour, dilute to 250m1 v,  ith 0.1 
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0.1  m hydrochloric acid and filter. Dilute 15 ml of the filtrate 

to 100 ml with 0.1M hydrochloric acid. Measure the 
absorbance of the resulting solution at 252 nm, (2.4.7). 
Calculate the content of CI9H23CIN 2,HC1, taking 226 as specific 

absorbance at the maximum at 252 nm. 

Clonazepam 

02N 

C I5H I0C1N,03 	 Mol. Wt. 315.7 

Clonazepam is 5-(2-chloropheny1)-7-nitro-1,3-dihydro-
2H-1,4-benzodiazepin-2-one. 

Clonazepam contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 151-I loCIN303 , calculated on the dried 
basis. 

Category. Anticonvulsant. 

Dose. 1.5 mg daily; increased by 0.5 mg daily; maximum dose 
of 20 mg daily; maintenance dose of 4 to 8 mg daily. 

Description. A slightly yellowish, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clonazepam RS. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 10 volumes of tetrahydrofuran, 42 volumes of 
methanol and 48 volumes of water. 
Test solution. Dissolve 0.05 g of the substance under 
examination in 10 ml of methanol and dilute to 100 ml with the 
solvent mixture. 

Reference solution (a). Dissolve 25 mg of clonazepam RS in 5 ml 
of methanol and dilute to 50 ml with the solvent mixture. 
Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with solvent mixture. 
Chromatographic system 

a stainless steel column 15 cm x 4.6 min -packed-with 
octylsilane bonded to porous silica (5 pm), 

CLONAZEPAM INJECTION 

- mobile phase: a mixture of 10 volumes of tetra-
hydrofuran, 42 volumes of methanol and 
48 volumes of a 0.66 per cent solution of ammonium 
phosphate previously adjusted to pH 8.0 with a 4 per 
cent w/v of sodium hydroxide or orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 IA 

Inject reference solution (a). Test is not valid unless the column 
effciency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105° for 4 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 10 volumes of tetrahydrofuran, 42 volumes 
of methanol and 48 volumes of water. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of clonazepam 
RS in the solvent mixture. 

Use the chromatographic system as described under Related 
substances with injection volume 50 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 15 1-1 10C1N 303 . 

Storage. Store protected from light. 

Clonazepam Injection 
Clonazepam Injection is a sterile solution of Clonazepam. It is 
prepared immediately before use by diluting Sterile 
Clonazepam Concentrate with Water for Injections in 
accordance with the manufacturer's instructions. 

Tfieiciion'k' constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

Related substances. Determine by liquid chromato graphy  
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The injection complies with the requirements stated under 
Parenteral Preparations (Injections). 

Sterile Clonazepam Concentrate 

Sterile Clonazepam Concentrate is a sterile solution of 
clonazepam in a suitable solvent. 

The concentrate complies with the requirements of 
Concentrate for Injections stated under Parenteral 
Preparations and with the following requirements. 

Sterile Clonazepam Concentrate contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
clonazepam, C 15H 10C1N303 . 

Description. A clear, colourless or slightly greenish yellow 
solution. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of strong ammonia 
solution, 15 volumes of n-heptane, 30 volumes of 
nitromethane and 60 volumes of ether. 

Test solution. Dilute a volume of the injection containing 3 mg 
of Clonazepam in a stoppered tube with an equal volume of 
water, shake with 1 ml of chloroform, allow to separate and 
use the chloroform layer. 

Reference solution. Dissolve 3 mg of clonazepam RS in 1 ml 
of chloroform. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate in a 
current of cold air, spray with 2 M sodium hydroxide and heat 
at 120° for 15 minutes. The principal spot in the chromatogram 
obtained with test solution corresponds to that in the 
chromatogram obtained with reference solution. 

Tests 

pH (2.4.24). 3.4 to 4.3. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 20 volumes of chloroform and 80 
volumes ofether. 

Test solution. Dilute, if necessary, a volume of the solution 
containing 10 mg ofClonazepam to 20 ml with water and extract 
with three 3 ml quantities of chloroform. Wash each chloroform 
extract separately with the same 10 ml voltinfe of water, 
combine the extracts and add sufficient chlor6fokm,to *Owe . 

 10 ml. 

Reference solution (a). A 0.0005 per cent w/v solution of t_ 
amino-2 '-chloro-5-nitrobenzophenone RS (nitrobenzo, 
phenone) in chloroform. 

Reference solution (b). A 0.0002 per cent w/v solution of 2. 
amino-2 '-chloro-5-nitrobenzophenone RS (nitrobenzo. 
phenone) in chloroform. 

Reference solution (c). A 0.0002 per cent w/v of 3-ontino-4- 
(2-chloropheny1)-6-nitroquinolin-2-one RS (carbostyril) i n 

 chloroform. 

Apply to the plate 50 gl of each solution. After development
dry the plate in a current of cold air. For the second' 
development use a mixture of 10 volumes of ether and 90 
volumes of nitromethane. After development, dry  the plate, 
heat at a pressure of 2 kPa at 120° for 3 hours, allow to cool 
and spray with a 10 per cent w/v solution of zinc chloride in 
0.1 M hydrochloric acid. Dry the plate in air and examine in 
visual light. Any spots in the chromatogram obtained with 
test solution corresponding to the nitrobenzophenone and 
carbostyril impurities are not more intense than the spots in 
the chromatograms obtained with reference solutions (b) and 
(c) respectively (0.2 per cent). Any other secondary spot in 
the chromatogram obtained with test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent). 

Assay. Protect the solutions from light throughout the assay. 

To a volume of injection containing 20 mg of Clonazepam, 
dilute to 100.0 ml with propan-2-ol. Dilute 10.0 ml of the 
solution to 100.0 ml withpropan-2-ol . Measure the absorbance 
of the resulting solution at the maximum at 310 nm (2.4.7). 
Calculate the content of C I5H 10C1N 303  taking 364 as the specific 
absorbance at 310 nm. 

Storage. Store protected from light. 

Labelling. The label states (1) 'Sterile Clonazepam 
Concentrate'; (2) that the diluted injection is to be given by 

intravenous injection. 

Clonazepam Tablets 
Clonazepam Tablets contain not less than 90.0 per cent an 

not more than 110.0 per cent of the stated amount of 
clonazepam, CoH11ClN303. 

1.;sual strengths. 0.5 mg; 1 mg; 2 mg. 

Identification 

A. To an amount of the finely powdered tablets containing 
about- I0 mg ofClonazepam in a small separator add 25 ml of 

- wateK shake -for 2 minutes, and extract with two quantities. 

each of 40 ml, of chloroform. Pass the extracts through  

anhydrous sodium sulphate, combine them, and evaporate to 
dryness at room temperature with the aid of a stream of 

the residue complies with the following test. 
nitrogen

en;Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clonazepam 

RS 
or with the reference spectrum of clonazepam. 

B. In the Assay, the chromatogram obtained with the test 
solution corresponds to the chromatogram obtained with the 

reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 

Medium. 900 ml of degassed water, 

Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, Ocarding 
about 10 ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. A 0.005 per cent w/v solution of 
clonazepam RS in methanol. Dilute suitably with the 
dissolution medium to produce a solution with a known 
concentration similar to the expected concentration of the 
test solution. 

Chromatographic system 
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 40 volumes of water, 30 

volumes of methanol and 30 volumes of acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 1004 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 70 per cent of the stated amount of 
C, ,,,C1N303. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 10 volumes of tetrahydrofuran, 
42 volumes of methanol and 48 volumes of water. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
aquantity of the powder containing 10 mg --of-Clonazepam. 
dissolve in 75 ml of the solvent mixture and dilute to 00.0 ml with 
the solvent mixture and filter. 

Reference solution (a). Dissolve 25 mg of clonazepam RS in 
150 ml of the solvent mixture and dilute to 250.0 ml with the 
solvent mixture. 

Reference solution (b). Dilute 1 ml of the reference solution 
(a) to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 10 volumes of 

tetrahydrofuran, 42 volumes of methanol and 48 
volumes of a 0.66 per cent w/v solution of ammonium 
phosphate, with the pH previously adjusted to 8.0 with 
a 4 per cent w/v solution of sodium hydroxide or 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50111. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of areas of all secondary peaks is not more 
than twice the area of the peak in the chromatogram obtained 
with the reference solution (b) (2.0 per cent). Ignore any peaks 
with an area 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay. 

Test solution. To one tablet add 5 ml of the solvent mixture, 
disperse with the aid of ultrasound for 10 minutes, dilute, if 
necessary, with sufficient of the solvent mixture to produce a 
solution containing 0.01 per cent of Clonazepam and filter. 

Calculate the content of C i5H 10CIN303  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 10 volumes of tetrahydrofuran, 
42 volumes of methanol and 48 volumes of water. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of -the powder containing 10 mg of Clonazepam, 
dissolye in 75 ral of the solvent mixture and dilute to 100.0 ml 
w4Ifthe solvent mixture and filter. 

• 	 ". 
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CLONIDINE HYDROCHLORIDE 

Reference solution. Dissolve 25 mg of clonazepam RS in 
150 ml of the solvent mixture and dilute to 250.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 10 volumes of 

tetrahydrojUran, 42 volumes of methanol and 48 
volumes of a 0.66 per cent w/v solution of ammonium 
phosphate, with the pH previously adjusted to 8.0 with 
a 4 per cent w/v solution of sodium hydroxide or 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I5H l0C1N 303 in the tablets. 

Storage. Store protected from moisture. 

Clonidine il ■ drochloride 

,HCI 

C9H9C12N3,HC1 	 Mol. Wt. 266.6 

Clonidine Hydrochloride is 2-[(2,6-dichlorophenypimino]- 
imidazolidine hydrochloride. 

Clonidine Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C 9H9C12N3,HCI, calculated 
on the dried basis. 

Category. Antihypertensive. 

Dose. Orally, 50 to 100 pig thrice daily increased gradually 
according to the needs and response of the patient; maximum 
daily dose 1.2 mg. By slow intravenous injection, 150 to 
300 gg; maximum daily dose 750 pig. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Test B may 
be omitted if tests A and C are carried out. _ -- 

A. Determine by infrared absorption spectrophotoffietry (2A:6). 
Compare the spectrum with that obtained•with clonidine 

11 

hydrochloride RS or with the reference spectrum ()I d o 
 hydrochloride. 

w/v solution in 0.01 M hydrochloric acid shows abso 
maxima, at about 272 nm and 279 nm and an inflection at 
265 nm (2.4.7) 

B.When examined in the range 230 nm to 600 nm, a 0.03 p 
rptio n 

 about 

r Cent  

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carb on  
dioxide:free water is clear (2.4.1), and not more intensely  
coloured than reference solution YS7 (2.4.1). 

pH (2.4.24). 4.0 to 5.0, determined in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatog raph y 

 

(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml w ith mobile 
phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 1.0 ml of this 
solution to 10.0 ml with mobile phase A. 

Reference solution (b). Dissolve 5 mg of clonidine impurity 

B RS (1 -acetyl-2-112,6-dichlorophenyl)amino]-4,5-dihydro-
1H-imidazole RS) in 2 ml of acetonitrile and dilute to 5.0 ml 
with mobile phase A. To 1.0 ml of this solution, add 1.0 ml of 
the test solution and dilute to 10.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed %vith 

propylsilane bonded to porous silica (5 gni I. 
- column temperature: 40°, 
- mobile phase: A. dissolve 4 g ofpotassium dihydrogen 

phosphate in 1000 ml of water, adjust the pH to 4.0 with 

orthophosphoric acid, 
B. a mixture of 25 volumes of mobil -phase 

A and 75 volumes of acetonitrile, 
- a gradient programme using the conditions given below. 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 

- injection volume: 5 pd. 

Time 	Mobile phase A 
	

Mobile phas 
(in min.) 	(per cent v/v) 

	
(per cent No 

0 	 90 
	

10 

15 	 30 
	

70 

15.1 	 90 
	

10 

20 	 90 
	

10 

Injectreferent6 solution (b). The test is not valid lull 
resolution between the peaks correponding to clonidi 
clonidine impurity B is not less than 5.0. 

Inject reference solution (a) and the test solution. In the 

chromat' 
Dgram obtained with the test solution, the area of any 

is  not more than the area of the principal peak 
ined with reference solution (a) 

areas of all the secondary peaks is 

sinectohneda: peak 
hromatogram  obta 

atIp.= obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 

of the principal peak in the chromatogram obtained with 

referenc e solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

not mon 
chromp 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 

1.0 gby drying in an oven at 105°. 

Assay. Weigh accurately about 0.2 g and dissolve in 70 ml of 
ethanol (95 per cent). Titrate with 0.1 M ethanolic sodium 

hydroxide, determining the end-point potenticiKetrically 

(2.4.25). 

1 ml of 0.1 M ethanolic sodium hydroxide is equivalent to 
0.02666 g of C9H9C12N3,HC1. 

Clonidine Injection 

Clonidine Hydrochloride Injection 

Clonidine Injection is a sterile solution of Clonidine 
Hydrochloride in Water for Injections. 

Clonidine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of clonidine 
hydrochloride, C9H9C12N3,HCI. 

Usual strength. 150 pig in 1 ml. 

ldentifi cation 

A. Di l u 
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CLONIDINE TABLETS 

Test solution. Add 10 ml of methanol to a volume containing 
750 pig of Clonidine Hydrochloride, evaporate to dryness and 
dissolve the residue in 0.5 ml of methanol. 

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with methanol. 

Apply to the plate 20 pil of each solution. After development, 
dry the plate in air and spray with modified potassium 
iodobismuthate solution. Allow to dry in air for 1 hour, spray 
again with the same reagent and immediately spray with a 
5 per cent w/v solution of sodium nitrite. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To an accurately measured volume of the injection 
containing 150 pig of Clonidine Hydrochloride add 25 ml of 
citrophosphate buffer pH 7.6, 5 ml of water, and 1 ml of a 
solution containing 0.15 per cent w/v of bromothymol blue 
and 0.15 per cent w/v of anhydrous sodium carbonate. Add 
30 ml of chloroform, shake for 1 minute and centrifuge. To 
15.0 ml of the chloroform layer add 10 ml of boric acid solution 
and measure the absorbance of the resulting solution at the 
maximum at about 420 nm (2.4.7), using as the blank a solution 
prepared by diluting 10 ml of boric acid solution to 25.0 ml 
with chloroform. Repeat the operation by adding to 5.0 ml of 
a 0.003 per cent w/v solution of clonidine hydrochloride RS, 
previously dried to constant weight at 105°, 20 ml of 
citrophosphate buffer pH 7.6 and completing the procedure 
described above beginning at the words "5 ml of water". 
Calculate the content of C 9H9C1 2N3,HCI from the absorbance 
obtained using clonidine hydrochloride RS in place of the 
substance under examination. 

Storage. Store in single dose containers. 

Clonidine Tablets 

Clonidine Hydrochloride Tablets 

Clonidine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of clonidine 
hydrochloride, C 9H9C12N3 ,HC1. 

Usual strengths. 251.1g; 100 pig; 300 gg 

Identification 

To a quantity of the powdered tablets containing 500 lig of 
Clonidine lydiochloride add 30 ml of water and 5 ml of / M 
sodiuM;hydrbx.ide. Swirl gently and extract with 20 ml of 
chloroform. Remove the chloroform layer, dry with anhydrous 

:ent). The sum of 
(0.1Per than twice the area of the principal peak in the 

, 

201g 	 lP 20/111 

idine  

tc a volume containing 300 pig of Clonidine 
bride to 5 ml with 0.01 M hydrochloric acid. When 
in the range 230 nm to 360 nm, the resulting solution 

sorption maxima at about 272 nm and 279 nm and an 
at about 265 nm (2.4.7). 

Mime containing 150 gg of Clonidine Hydrochloride 
of a 10 per cent w/v solution of ammonium reineckate 
aside for 5 minutes; a pink precipitate is obtained. 

4). 4.0 to 7.0. 

substances. Determine by thin-layer chromatography 
coating the plate with silica gel G. 
base. Shake together 50 volumes of lirk!!, 40-volutnes 
'nol and 10 volumes of glacial acetic and allow - 
3 to separate. Use the filtered upper layer*  



CLONIDINE TABLETS 1 
Reference solution (b). Dilute reference solution (a) to 
a solution of 0.0001 per cent w/v of clonidine hydroch1( 
mobile phase. 
	 )ride in 

obtain  

Reference solution (c). A 0.0012 per cent w/v solution of 2,6- 
dichloroaniline in mobile phase. 

Reference solution (d). Dilute reference solution ( 
reference solution (c) to obtain 0.0002 per cent w/v soli 
clonidine hydrochloride and 0.00024 per cent w/v soli 
2,6-dichloroaniline in mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packe d 

deactivated for basic compounds octylsilane 1 
to porous silica(5 gm), 

- mobile phase: a mixture of 500 volumes of me 
500 volumes of 0.22 per cent w/v solution of 
octanesulphonate in water. and 1 volur 
phosphoric acid, adjusted to pH 3.0 with 1 M 
hydroxide. 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 50 gl. 

Inject reference solution (b). The test is not valid un less the 
relative standard deviation of clonidine peak is not m ore than 
2.0 per cent. 

a) and 
nion of 
ition of 

with 
bonded 

thanol, 
sodium 
nes of 
sodium 

Inject reference solution (d). The relative retention t 
clonidine and 2,6-dichlroaniline are about 0.5 a 
respectively. The test is not valid unless the tailing f 
clonidine peak is not more than 1.5 and the theoretical 
not less than 3500. 

ime for 
an 1.0 
actor of 
plate is 

Inject reference solution (b) and the test solution. 

Calculate the content of C 9H9C12N3,HC1 in the tablets 

IP 201 8  

sodium sulphate, filter and evaporate the filtrate to dryness. Reference solution (a). A 0.01 per cent w/v solution of 
Dissolve the residue in 8 ml of 0.01 M hydrochloric acid. The 
resulting solution complies with the following tests. 

A. When examined in the range 230 nm to 360 nm, it shows 
absorption maxima at about 272 nm and 279 nm and an inflection 
at about 265 nm (2.4.7). 

B. To 2 ml add 1 ml of a 10 per cent w/v solution of ammonium 
reineckate and allow to stand for 5 minutes; a pink precipitate 
is produced. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

For tablets containing 300 pg or more of Clonidine 
Hydrochloride- 

To one tablet add 20 ml of citrophosphate buffer pH 7.6, shake 
until disintegrated and dilute with citrophosphate buffer pH 
7.6, if necessary, to give a solution containing about 0.0015 
per cent w/v of Clonidine Hydrochloride. To 5 ml of the 
supernatant liquid add 1 ml of a solution containing 0.15 per 
cent w/v of bromothymol blue and 0.15 per cent w/v of 
anhydrous sodium carbonate. Add 10 ml of chloroform, shake 
for 1 minute and centrifuge. To 5 ml of the chloroform layer add 5 
ml of boric acid solution and measure the absorbance of a 2-cm 
layer of the resulting solution at the maximum at about 420 nm 
(2.4.7), using as the blank a mixture of5 ml of boric acid solution 
and 5 ml of chloroform. Repeat the operation by using a solution 
prepared by diluting 5 ml of a 0.03 per cent w/v solution of 
clonidine hydrochloride RS to 100 ml with citrophosphate 
buffer pH 7.6, transferring 5 ml to a separator and completing 
the procedure described above beginning at the words "add 1 
ml of a solution...". 

Calculate the content of C 9H9C12N3,HCI in the tablet from the 
absorbance obtained using clonidine hydrochloride RS in place 
of the tablet. 

For tablets containing less than 300 ug of Clonidine 
Hydrochloride- 	 Clonidine Hydrochloride 
Use the same procedure but with a concentration of 0.001 per and Chlorthalidone Tablets 
cent w/v or 0.0005 per cent w/v of Clonidine Hydrochloride as 
appropriate and with corresponding smaller concentrations 
of clonidine hydrochloride RS. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Transfer a quantity 
of powder equivalent to 0.1 mg of clonidine hydrochloride to 
a 100 ml volumetric flask. Add about 60 ml of mobile phase, 
shake by mechanical means for 15-30 mm, di-luteWith tnobile 4"144n  
phase to volume, and mix. Centrifuge a ports 	This solution__;. A Weigh  a quantity of powdered tablets containin 
to obtain a clear solution. 	 - 	mg of clonidine hydrochloride to a beaker. Add 3 

water. 
stir for 5 minutes and pass through a filter of medium 

pore size into a sintered-glass funnel. Transfer the filtrate in to 

a  separator, add 2.0 ml of 0.1 M sodium hydroxide and extract 

with 10.0 ml of chloroform, collect the chloroform extract in to 
separator. Extract the chloroform layer with 5.0 ml of 0.01M 

hydrochloric acid, collect the acid extract in a beaker. Remove 

any residual chloroform from the acid extract by heating on a 

water-bath. 

When examined in the range 200 nm to 400 nm (2.4.7), the test 
solution exhibits maximum and minimum adsorption at the 

same wavelengths with that obtained with clonidine 
hydrochloride RS treated in the similar manner. 

B.Powder 10 tablets and transfer into a 50 ml beaker. Add 

10 nil of methanol, boil on a water-bath for 5 minutes, and 
filter. Add 20 ml of water to the filtrate, and boil on a water-
bath for 5 minutes. Cool with stirring in ice untiltfystals forms. 
Filter the crystals and dry at 105° for 1 hour. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with chlorthalidone RS or with the reference 
spectrum of chlorthalidone. 

C. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of water, 
Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Take 20 ml of the filtrate into a 25.0 ml volumetric 
flask dui,dipluhtoesw 

phosphate to volume. 
solution of monobasic 

ammonium 
 

mReferenceioonn oidn  bi a se  solution (a). A 0.001 per cent w/v solution of c  

hydrochloride RS in 0.5 per cent w/v solution of 
c ammonium phosphate. 

	

the 	

(b). A 0.015 per cent w/v 	solution of 
done RS in methanol. 

solution (c). Dilute reference solution (a) and (b) 
per cent w/v solution of monobasic ammonium 
to obtain a solution having a known concentration 

the test solution. 

natographic system as described igider Assay 

:he content of ClaHliC11\1204S and ( 91-19C1 2N,,H --4.' -------,.-, - .:- 	„..-v------- 

	

-.•:5t' 	,=-, ,.,.;  

D. Not less than 50 per cent of the stated amount of 
C I4H I1 C1N204S and not less than 80 per cent of the stated 
amount of C9H9C12N3,HC1. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and the reference solution 
described under Assay. 

Test solution. Transfer one tablet to a 100.0 ml volumetric 
flask. Add 10.0 ml of methanol, disperse with the aid of 
ultrasound for 5 minutes, add 50.0 ml buffer solution and 
sonicate for 5 minutes. Allow to cool and diluted to volume 
with buffer solution. Mix well and centrifuge. 

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with buffer solution. 

Inject reference solution (d) and the test solution. 

Calculate the content of C 9H9C12N3 ,HC1 in the tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. A 0.1 per cent w/v solution of monobasic 
ammonium phosphate in water. 

Test solution. Weigh and powder 20 tablets. Weigh and transfer 
a quantity of the powder containing 15 mg of chlorthalidone 
to a 100.0 ml volumetric flask, add 10.0 ml of methanol and 
sonicate for 5 minutes. Add 40.0 ml of buffer solution and 
sonicate until the solution is free from agglomerates. Allow to 
cool and dilute to volume. Mix and centrifuge. 

Reference solution (a). A 0.01 per cent w/v solution of 
clonidine hydrochloride RS in methanol. 

Reference solution (b). A 0.15 per cent w/v solution of 
chlorthalidone RS in methanol. 

Reference solution (c). Dilute reference solutions (a) and (b) 
with buffer solution to obtain a solution having a known 
concentration similar to the test solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octaylsilane chemically bonded to porous silica (5 gm), 
- mobile phase: a mixture of 100 volumes of methanol, 

100 volumes of acetonitrile and 800 volumes of buffer 
solution, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

The relative retention times with respect to chlorthalidone for 
elonicline hydrochloride is about 0.2. 

lnject,reference solution (c). The test is not valid unless the 
resolution between the peaks due to clonidine hydrochloride 

;71-, 

clonidine hydrochloride RS in mobile phase. 

Clonidine Hydrochloride and Chlorthalidone Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of clonidine hydrochloride, C 9H9C12N,,TICI 

and chlorthalidone, 

Usual strengths. Clonidine Hydrochloride, 0.1 mg and 

Chlorthalidone, 15 mg; Clonidine Hydrochloride, 0.2 mu' and 

Chlorthalidone, 15 mg. 

g about 
0 nil of  

Reference 
chlorthali 

Reference 
with 0.5 
phosphate 
similar to 

Use chron 

Calculate 

CLONIDINE HYDROCHLORIDE AND CHLORTHALIDONE TABLETS 



CLOPIDOGREL TABLETS 

ice solution (b). A solution containing 100 pig per ml of 
)grel bisulphate RS and 200 per ml of clopidogrel 

B RS in methanol. Dilute 5.0 ml of this solution to 
1 with the mobile phase. 

Referei 
clopick 
impuri 
50.01n 

CLOPIDOGREL BISULPHATE 1■11.11111! 
under 	Test so 

rd with 	under e  
5.0 nil 

Refere 
clopich 
solutio 

[ P 20  0, 204  

lution. Weigh accurately about 100 mg of the substance 

50.0 ml with the mobile phase. 
n  

examination and dissolve in 100.0 ml ofmethanol. Dilute 

of cr  th is 

 A 0.1 per cent w/v solution of 
g  

RS in methanol. Dilute 5.0 ml of this 

l tee  iissb 

solution 

islou ul tu honan fet ao R)  

n to 50.0 ml with the mobile phase. 

and chlorthalidone is not less than 3.0 and the relative standard 
deviation for replicate injections for each of the peaks 
corresponding to clonidine hydrochloride and chlorthalidone 
is not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the contents of C I4H, I CIN204S and C9H9C12N3,HC1 
in the tablets. 

Storage. Store protected from moisture. 

Clopidogrel Bisulphate 

OCH3  

N 
, H2SO4 

C161-116C1NO2S,H2SO4 	 Mol. Wt. 419.9 

Clopidogrel Bisulphate is methyl (S)-a-(o-chloropheny1)- 
6,7-dihydrothieno[3,2-c]pyridine-5-(411)-acetate sulphate. 

Clopidogrel Bisulphate contains not less than 97.0 per cent 
and not more than 101.5 per cent of C I6H 16C1NO2S,H2SO4, 
calculated on the dried basis. 

Category. Antithrombotic. 

Dose. 75 mg once daily. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clopidogrel 
bisulphate RS or with the reference spectrum of clopidogrel 
bisulphate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

C. Gives reaction A of sulphates (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - For all clopidogrel related compounds. the 
concentrations are expressed as bi-sulphate„salts.-  
sulphate salt equivalents stated on reference-  substances 
labels to calculate the concentrations as appropriate. 

Test solution. Dissolve 100 mg of the substance 
examination in 5.0 ml of methanol and dilute to 200.0 r 
the mobile phase. 

Reference solution. A solution containing 20 gg pe r  
clopidogrel bisulphate RS, 40 -1-per ml of ( d)- :1-10 
phenyl)-6, 7-dihydrothieno(3 , 2-c] pyridine-5 (411). 
acid RS (clopidogrel impurity A RS), 120 gg per 
methyl(±)-(o)-chloropheny1)-4,5 
(2,3-c)pyridine-6(7H)-acetate, hydrochloric' 
(clopidogrel impurity B RS), and 200 gg per ml of 
(-)-(R)-o-chlorophenyl)-6, 7 dihydrothieno(3,2-c)p y 

 5(4H)-acetate,hydrogen sulphate RS (clopidogrel in 
C RS), in methanol. Dilute 5.0 ml of the solution to 200.0 
the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 min. packed  
chiral recognition protein, ovomucoid, cher 
bonded to porous silica (5 gm), 

- mobile phase: a mixture of 75 volumes of a buffer 
prepared by dissolving 1.36 g ofpotassium ph( 
in 1000 ml of water and 25 volumes of acetonic) 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 

injection volume: 10 pl. 

The relative retention time with respect to clopidogrel, for 
impurity A is about 0.5, for enantiomers of clopidogrel impurity 
B, about 0.8 and 1.2 and for clopidogrel impurity C, about 2.0. 

Inject the reference solution. The test is not valid unless the 
resolution between clopidogrel and the first enantiomer of 
clopidogrel impurity B is not less than 2.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to clopidogrel impurity A is not more than the area of 
the corresponding peak in the chromatogram obtained with 
the reference solution ( 0.2 per cent ), the area of the peak due to 
the first enantiomer of clopidogrel impurity B, multiplied with 
correction factor 0.5 is not more than the area of the 

corresponding peak in the chromatogram obtained with the 
reference solution ( 0.3 per cent ) and the area of the peak due 
to clopidogrel impurity C is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution ( 1.0 per cent ). The area of any peak due to 
other impurities is not more than the area of the peak due to 

clopidogrel bisulphate RS in the chromatogram obtained With 
the reference solution (0.1 per cent). The sum of all the impurities 
is not more than 1.5 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss oft drying(2.4.19). Not more than 0.5 per cent, determined °T1  
1.0 g b-y drying in an oven at 105° for 2 hours. 

• Assay. Determine by liquid chromatography (2.4.14). 

chrom 
- a 

atographic system 
stainless steel column 15 cm x 4.6 mm, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 gm), 
riobile phase : a mixture of 75 volumes of a buffer solution - n 

prepared by dissolving 1.36 g of 4nobasic potassium 
Phosphate in 1000 ml of water and 25 volumes of 
rcetonitrile, a 
low rate: 1 ml per minute, - f 
pectrophotometer set at 220 nm, 
ejection volume: 10 gl. 

Inject reference solution (b). The relative retention times with 
respect to clopidogrel, for enantiomers of clopidogrel impurity B 
are about 0.8 and 1.2 and the resolution between clopidogrel 
and the first enantiomer of clopidogrel impurity B is not less 
than 2.5. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C16H16CINO2S,H2SO 4 . 

Storage. Store protected from moisture, at a temperature not 
exceedi ng 30°. 

Clopidogrel Tablets 

not mo re  

Bisulphate Tablets 

Usual

clopidogre l

,Clopidogrel    st  re 

strength. 

cTtlha6Hb.  711e 5  6c

t mg 

gNcontain.o2s    not less than 90.0 per cent and 

o  

)re than 110.0 per cent of the stated amount of 

Identi 

In the t,  e Assay, the principal peak in the chromatogram obtained 
W  

the test solution corresponds to the peak in The 
cluomatogram obtained with the reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 

Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 240 nm 
(2.4.7). Calculate the content of C I 6H16CINO2S in the medium 
from the absorbance obtained from a solution of known 
concentration of clopidogrel prepared by dissolving a suitable 
quantity of clopidogrel bisulphate RS in 20 ml of methanol 
and further diluting with the medium. 

D. Not less than 80 per cent of the stated amount of 
C 16H I6CINO2S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing 75 mg of Clopidogrel, add 
5 ml ofmethanol and dilute to 200.0 ml with the mobile phase. 
Allow to stand for 10 minutes and mix and filter. 

Reference solution (a). A solution containing clopidogrel 
bisulphate RS equivalent to 40 gg per ml of clopidogrel, 
250 pig per ml of [(-1-)-(S)-(o-chloropheny1)-6,7-dihydro-
thieno(3,2-c)pyridine-5(4H)-acetic acid] RS (clopidogrel 
impurity A RS) and 300 gg per ml of [methyl(-)-(R)-o-
chlorophenyl)-6, 7 dihydrothieno(3, 2-c)pyridine-5(4H)-  
acetate,hydrogen sulphate]RS (clopidogrel impurity C RS) 
in methanol. Dilute 5.0 ml of the solution to 200.0 ml with the 
mobile phase. 

Reference solution (b). A solution containing clopidogrel 
bisulphate RS equivalent to 100 gg per ml of clopidogrel, and 
200 gg per ml of ithethyl(±)-(o)-chlorophenyl)-4,5 dihydro-
thieno(2,3-c)pyridine-6(7H)-acetate, hydrogen sulphate] RS 
(clopidogrel impurity B RS) in methanol. Dilute 5.0 ml of the 
solution to 200.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 gm), 
mobile phase : a mixture of75 volumes ofa buffer solution 
prepared by dissolving 1.36 g ofpotassium phosphate 
in 1000 ml of water and 25 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 

inject ioloolume: 10 

The relOve . fetention times with respect to clopidogrel for 
enantiomers of clopidogrel impurity B are about 0.8 and 1.2, for 

ml of 
:.hloro-
. acetic 

 ml of 
thieno 

'e RS 
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clopidogrel impurity A is about 0.5 and for clopidogrel impurity 
C is about 2.0. 

Inject reference solution (b). The resolution between clopidogrel 
and the first enantiomer of clopidogrel impurity B is not less 
than 2.5. Inject reference solution (a). The relative standard 
deviation for replicate injections is not more than 15.0 per cent 
for each peak. 

In the chromatogram obtained with the test solution the area 
of the peak due to clopidogrel impurity A is not more than 0.7 
times the area of the corresponding peak in the chromatogram 
obtained with reference solution (a) (1.2 per cent ), and the area 
of the peak due to clopidogrel impurity C is not more 
than 0.75 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) (1.5 per cent ). 
The area of any peak due to other impurities is not more than 0.75 
times the area of the peak due to clopidogrel bisulphate RS in 
the chromatogram obtained with reference solution (a) (0.2 per 
cent, excluding impurity B). The sum of all the impurities is not 
more than 2.5 per cent, excluding impurity B. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder equivalent to 75 mg of clopidogrel, 
disperse in 100.0 ml of the methanol. Dilute 5.0 ml of the 
solution to 50.0 ml with the methanol and filter. 

Reference solution (a). A 0.01 per cent w/v solution of 
clopidogrel bisulphate RS in methanol. 

Reference solution (b). A solution containing clopidogrel 

bisulphate RS equivalent to 100 .tg per ml of clopidogrel and 
200 tg per ml of iinethyl(±)-(o)-chloropheny1)-4,5 dihydro-
thieno(2,3-c)pyridine-6(7H)-acetate, hydrogen sulphate] RS 
(clopidogrel impurity B RS) in methanol. Dilute 5.0 ml of the 
solution to 200.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 um), 

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.36 g of monobasic potassium 
phosphate in 1000 ml of water and 25 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 p1. 

The relative retention times with respect to clopidogrel, for 
enantiomers of clopidogrel impurity B are about 0.8 and 1.2 

Inject reference solution (b). The test is not -7,alia unless the 

resolution between clopidogrel and the first enantiorner of 
clopidogrel impurity B is not less than 2.5. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 

 than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I6H 16CINO2S in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
 equivalent amount of clopidogrel. 

Clotrimazole 

C22H17C1N2 
	 Mol. Wt. 344.8 

Clotrimazole is 1-[(2-chlorophenyl)diphenylmethy1]- 
1H-imidazole. 

Clotrimazole contains not less than 98.0 per cent and not more 

than 102.0 per cent of C 22H17C1N2, calculated on the dried basis. 

Category. Antifungal. 

Description. A white or pale yellow, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with clotrimazole 

RS or with the reference spectrum of clotrimazole. 

B. When examined in the range 230 nm to 360 nm, a 0.04 per cent 

w/v solution in a mixture ofl volume of 0. 1 Mhydrochloric acid 

and 9 volumes of methanol shows absorption maxima at about 

262 and 265 nm; absorbance at about 262 nm, about 0.9 and at 

about 265 nm, about 0.92 (2.4.7). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in ethanol 

(95 per cent) is clear (2.4.1), and not more intensely coloured 
than reference Kilution BYS6 (2.4.1). 

Related substances. Determine by liquid chromato 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 

examination in acetonitrile and dilute to 50.0 ml with 

acetonitrile. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

Reference solution (c). A solution containing 0.0002 per cent 
w/v each of clotrimazole impurity D RS and clotrimazole 

10.0 ml with acetonitrile. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

to 100.0 ml with acetonitrile. 

impurity E RS in acetonitrile. 

Chromatographic  
 

_  a    
olumn 15 cm x 4.6 mm, packed with stainless  steel 

system   c  

octylsilane bonded to porous silica (5 gm), 

- column temperature: 40°, 

- mobile phase: A. dissolve 1.0 g of potassium 
dihydrogen phosphate and 0.5'vg of tetrabutyl 
ammonium hydrogen sulphate in water and dilute to 
1000 ml with water, 

B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 10 Al. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 
3 75 25 

25 20 80 
30 20 80 
35 75 25 

42-chlo robenzophenone, 

5(2-chloro
phenyl)diphenylmethanol. 

Inject reference solution (a). The 
column efficiency is not less than 
tailing 

factor is not more than 2.0. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to clotrimazole impurities A and B is not 
more than twice the area of the principal peak in the 

(0.2 per cent). The area of peak corresponding to clotrimazole 
the chromatogram obtained with reference solution (c) 
D and E is not more than the area of the corresponding peak in 

chromatogram obtained with reference solution (b) (0.2 per 
cent). The area of peak corresponding to clotrimazole impurities 

impurity F is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric 
acid, using I -naphtholbenzein solution as indicator to a green 
end-point. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03448 g of 
C22H 7CIN2. 

Storage. Store protected from light. 

Clotrimazole Cream 

Clotrimazole Cream contains Clotrimazole in a suitable base. 

Clotrimazole Cream contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clotrimazole, C 22H 17C1N2 . 

Usual strengths. 1 per cent w/w; 2 per cent w/w. 

Identification 

Name 	 Relative 
retention time 

Clotrimazole impurity 0 1  0.1 
Clotrimazole impurity F 2  0.9 
Clotrimazole (Retention time: about 12 minutes) 1.0 
Clotrimazole impurity B 3  1.1 
Clotrimazole impurity E4  1.5 
Clotrimazole impurity AS 1.8 
'imidazole, 

kleseh loroclotrimazole, 
311(4-chlor

ophenyl)diphenylmethylj-111-imidazole, 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. Di-isopropyl ether in a chromatography tank, 
containing 25 ml of strong ammonia solution in a beaker. 

test is not-valid unlesslhe TeTt -s-Olution:Stiake a quantity of the cream containing 20 mg 
2000 theoretical plates and  of ClotrimazOle-with 4 ml of dichloromethane for 30 minutes, 

• r centrifuge and use the supernatant liquid. 

.1&7$ 
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Reference solution. A 0.5 per cent w/v solution of clotrimazole 
RS in dichloromethane. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in a current of air and spray with dilute potassium 
iodobismuthate solution. The spot in the chromatogram 
obtained with the test solution is reddish brown and 
corresponds to the spot in the chromatogram obtained with 
the reference solution. 

Tests 

2-Chlorotritanol. Determine by liquid chromatography 
(2.4.14). 

Test solution. Extract a quantity of the cream containing 20 mg 
of Clotrimazole by warming with 20 ml of methanol in a water-
bath at 50° for 5 minutes, shaking occasionally. Remove from 
the water-bath, shake the mixture vigorously while cooling to 
room temperature, cool in ice for 15 minutes, centrifuge for 5 
minutes and decant the supernatant liquid. Repeat the 
extractions with two further quantities, each of 20 ml, of 
methanol. To the combined methanol extracts add 10 ml of 
methanol and dilute to 100.0 ml with methanol. Cool in ice and 
filter through a membrane filter. 

Reference solution (a). A 0.0002 per cent w/v solution of 
2-chlorotritanol RS in methanol. 

Reference solution (b). Dilute 1 volume of the test solution to 50 
volumes with methanol. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of 0.02 M pho.sphoric acid adjusted to pH 
7.5 with a 10 per cent w/v solution of triethylamine in 
methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1800 theoretical plates. 

Inject reference solution (a) and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution. The area of any peak corresponding to 
2-chlorotritanol in the chromatogram obtained with the test 
solution is not greater then the area of the peak in the 
chromatogram obtained with reference solution (a). 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Extract a quantity of the cream containing 25 Trig 
of Clotrimazole by warming with 25 ml of methanol in a water- 

bath at 50° for 5 minutes, shaking occasionally. Remov 
the water-bath, shake the mixture vigorously while coc 
room temperature, cool in ice for 15 minutes, centrifiq 
minutes and decant the supernatant liquid. Rep( 
extraction with 20 ml, of methanol. Dilute the cor 
methanol extracts to 50.0 ml with methanol. 

Reference solution (a). A 0.05 per cent w/v solui 
clotrimazole RS in methanol. 

Reference solution (b). A solution containing 0.01 per ent 
v solution each of clotrimazole RS and 2-chlorotrita nol RS 
in methanol. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed e  with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 75 volumes of acetonitrile 
and 25 volumes of a buffer solution prepared  
dissolving 4.35 g of dibasic potassium phosphate in 
1000 ml of water, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 25 

The relative retention time with reference to clotrimazole for2- 
chlorotritanol is about 1.2. 

Inject reference solution (b). The test is not valid unless the 
resolution between clotrimazole and 2-chlorotritanol peaks is 
not less than 2.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 22 H 17C1N 2  in the cream. 

Storage. Store at a temperature not exceeding 30°.• 

Clotrimazole Pessaries 
Clotrimazole Vaginal Tablets 

Clotrimazole Pessaries contain Clotrimazole in a suitable base. 

Clotrimazole Pessaries contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clotrimazole, C22Hi7CIN2. 

Usual strengths. 100 mg; 200 mg; 500 mg. 

Identification 

A. In the Assay, the principal peak in the chrom 
obtained with the test solution corresponds to the pet 

atogram 
k in the 

chrowtogram obtained with the reference solution. 
coating " B. Determineby thin-layer chromatography (2.4.17). 

the plate with silica gel G. 

Tests 

 substances. Determine by liquid chromatography 
00` 

powdered
(o2r2.  0 tn14 in . Dilute to 100 ml with methanol and filter. To 20 ml). utes 

Test solution. Add 50 ml of methanol to a quantity of the 
pessaries containing 0.1 g of Clotrimazole and shake 

f  
of the filtrate add 50 ml methanol and dilute to 100.0 ml with 
methanol. 

Reference solution (a). A 0.0002 per cent w/v solution of 
2-chlorotritanol RS in methanol. 

Reference solution (b). Dilute 1 volume of the test solution to 
50 volumes with methanol. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of methanol and 30 

volumes of 0.02 M orthophosphoric acid adjusted to 
pH 

el5th 
wanito,  hla 10 per cent w/v solution of triethylamine 

in 
- flow rate: 1.5 ml per minute, 

 - 

spectrophotometer set at 215 nm, 

Inject reference solution (b).The column efficiency, determined 
using 

 

- injection volume: 20 gl. 

thtahne 1800 
	

rpeetaickaiinptlhaetecsh.  chromatogram obtained is not 
less   

Inject reference solution (a) and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution. The area of any peak corresponding to 
2-

chlorotritanol in the chromatogram obtained with the test 
solution is not greater then the area of the peak in the 
chromatogram obtained with reference solution (a). 
0th 

Assay. Determine by liquid chromatography (2:4.1 

Test solution. Weigh and powder 20 pessaries. Weigh 
accurately a quantity of the powder containing about 0.1 g of 
Clotrimazole, add 50 ml of methanol and shake for 20 minutes. 
Dilute to 250.0 ml with methanol and filter. To 10.0 ml of the 
filtrate add 60 ml of methanol and dilute to 100.0 ml with 
methanol. 

Reference solution. Dissolve 20 mg of clotrimazole RS in 70 
ml of methanol, add sufficient 0.02 M orthophosphoric acid 
to produce 100.0 ml and dilute 1.0 ml of the resulting solution 
to 5.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of 0.02 M orthophosphoric acid adjusted 
to pH 7.5 with a 10 per cent w/v solution of triethylamine 
in methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The column efficiency, determined 
using the peak in the chromatogram obtained should be not 
less than 1800 theoretical plates. 

Inject the reference solution and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution. 

Calculate the content of C 22 H 17C1N 2 in the pessaries. 

Storage. Store protected from moisture and crushing. 

Cloxacillin Sodium 

COONa 

CH 3 

CH
3 H2O 

C 1 9H I7CIN3Na05S, H2O 	 Mol. Wt. 475.9 

Cloxacillin Sodium is sodium (6R)-6-[3-(2-chloropheny1)- 
5-methylisoxazole-4-carboxamido]penicillanate monohydrate. 

Cloxacillin Sodium contains not less than 95.0 per cent and 
not more than.101.0 per cent of C 19 1-1, 7C1N 3NaOsS, calculated 
on the anhydrous basis. 

Category. Antibacterial. 

Mobile phase. Di-isopropyl ether in a chromatography tank, 
conta ining 25 ml of strong ammonia solution in a beaker. 

Test solution. Shake a quantity of the powdered pessaries 
containing 20 mg ofClotnmazole with 4 ml ofdichloromethane 

for  30 minutes, centrifuge and use the supernatant liquid. 

ion of 	Reference solution. A 0.5 per cent w/v solution of clotrimazole 
RS in dichloromethane. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in a current of air and spray with dilute potassium 
iodobismuthate solution. The spot in the chromatogram 
obtained with the test solution is reddish brown and 
corresponds to the spot in the chromatogram obtained with 

the reference solution. 

er tests. Comply with the tests stated under PessarieVi 
71, 

r  _sir 



CLOXACILLIN SODIUM 

Dose. Orally, the equivalent of 500 mg of cloxacillin every 
6 hours, at least 30 minutes before food; by intramuscular 
injection, 250 mg every 4 to 6 hours; by slow intravenous 
injection or by infusion, 500 mg every 4 to 6 hours. 

Description. A white or almost white, crystalline powder; 
hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cloxacillin 
sodium RS or with the reference spectrum of cloxacillin sodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1); absorbance of the solution 
at about 430 nm, not more than 0.04 (2.4.7). 

pH (2.4.24). 5.0 to 7.0, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +160° to +169°, determined 
at 20° in a 1.0 per cent w/v solution. 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of flucloxacillin sodium RS and cloxacillin sodium 
RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 
mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute sodium hydroxide solution, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm, 

- injection volume: 204  

• )1411)n c2  ilia8  

Inject reference solution (a) 	

1 

chromatogram 5 times the retention time of the principal p eak. 
 In the chromatogram obtained with the test solution, the are a  

and the test solution Run the  

solution 
(a) (1.0 per cent). The sum of areas of all the secondary 
peak in the chromatogram obtained with reference 

cent). Ignore any peak with an area less than 0.05 ti 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Water (2.3.43). Not more than 4.5 per cent, determined on n1 - g. 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjust the pH to 6.6 with 2 M sodium 
hydroxide. 

Test solution. Weigh accurately about 55 mg of the substance 
under examination and dilute to 100.0 ml with the buffer 
solution. Dilute 1.0 ml of this solution to 10.0 ml with the 
buffer solution. 

Reference solution. Weigh a suitable quantity of cloxacillin 
sodium RS dissolve in the buffer solution and dilute with the 
buffer solution to obtain a solution containing a known 
concentration of about 0.0055 per cent w/v of Cloxacillin 
Sodium. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm), 
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 19H 18C1N 305 S. 

Cloxacillin Sodium intended for use in the manufacture of 

parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 

cture of 

additional requirement. 

1p 201 8  

sterilitY 
(2. 2 .11). Complies with the test for sterility. 

 Storage. 

preparations, the containers should be sterile and 
parentera l
exceeding     

sealed cc)  30 . 

If it 

as to exclude micro-organisms. 

Store protected from moisture at a temperature not 

S 

 
° is intended for use in the manufacture of 

. The label states whether or not the material is 

intendedLbel ln  for use in the manufacture of parenteral preparations. g  

Cloxacillin Capsules 
Capsulescotainn  

Cloxacillin Capsules n not less than 92.5 per cent and 

not more than 107.5 per cent of the stated amount of cloxacillin, 

C, 91-1 1 8CNe3O5St. ng  

Usual strengt hs. The equivalent of 250 mg and 500 mg of 

cloxacillin 

Identification 

A. Determine on the contents of the capsules by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with cloxacillin sodium RS or with the 
reference spectrum of cloxacillin sodium. 

B.The contents of the capsules give reactions (A) and (B) of 
sodium salts (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatu s No. 1, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Dilute the filtrate, if necessary, with the same solvent. Measure 
the absorbance n  
about 271 nm (2.4.7). Similarly measure the absorbance of a 

the content 

D. 	

contents of the capsules. Calculate 

C191-1 18C1N 305S. 

.N   otl  solution of known concentration of cloxacillin 

bslorbance of the resulting solution at the maximum at 

RS ionfpclaocHei8ocfitNhe3oco5sn.  

l ess than 75 per cent of the stated amount of 

Other to 

Assay. 

D its. Comply with the tests stated under Capsules. 

aermine by liquid chromatography (2.4.14). 

phosp 
Buffer s  

hydro.xid 

hatcedus  ot ilount i nP raenpda raedi  au sOt  .t0h2e pMH  

e. 
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CLOXACILLIN INJECTION 

Test solution. Weigh accurately a quantity of the mixed 
contents of 20 capsules containing about 50 mg of Cloxacillin, 
dissolve in the buffer solution by stirring for 10 minutes, dilute 
to 100.0 ml with the buffer solution. Dilute 1.0 ml of this solution 
to 10.0 ml with the buffer solution and filter. 

Reference solution. Weigh accurately a suitable quantity of 
cloxacillin sodium RS dissolve in the buffer solution and 
dilute to obtain a solution containing a known concentration 
of about 0.0055 per cent w/v of cloxacillin sodium. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 inn), 
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H 18C1N305 S in the capsules. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of cloxacillin. 

Cloxacillin Injection 

Cloxacillin Sodium Injection 

Cloxacillin Injection is a sterile material consisting of Cloxacillin 
Sodium with or without excipients. It is filled in a sealed 
container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cloxacillin Injection contains not less than 90.0 per cent and 
not more than- 110.0 per cent of the stated amount of cloxacillin, 

Inject reference solution (b). The test is not -valid unless the7 parqiieral- preparations without a further appropriate 
resolution between the peaks due to cloxacillin (first peak) sterilisation procedure complies with the following 
and flucloxacillin (second peak) is not less than 2.5. 

Unit per mg of cloxacillin. 

Cloxacillin Sodium intended for use in the manufa 

oe' 

1i 



Storage. Store protected from moisture at a temperatu 
exceeding 30°. 

Labelling. The label states the quantity of Cloxacillin 
Sodium 

contained in the sealed container in terms of the equivalent 
amount of cloxacillin. 

Cloxacillin Syrup 
Cloxacillin Sodium Syrup; Cloxacillin Elixir; Clox; cillin 
Sodium Elixir; Cloxacillin Oral Solution; Clom cillin 
Sodium Oral Solution 

Cloxacillin Syrup is a mixture consisting of Cloxacillin S odium 
with buffering agents and other excipients. It cont ains a  
suitable flavouring agent. It is filled in a sealed contain. er. 

the sealed container in the specified volume of wate r 

The suspension is constituted by dispersing the contents of .; usi  

before use. 

Cloxacillin Syrup contains not less than 90.0 per cent and not 
more than 120.0 per cent of the stated amount of CI9H18CIN 10,S. 

When stored at the temperature and for the period sta ted on 
the label during which the constituted suspension n ay be 
expected to be satisfactory for use, it contains not les s than 
80.0 per cent of the stated amount of cloxacillin, C I9HI8C1N 7105S. 

Usual strength. The equivalent of 125 mg of cloxacillin p er5 ml 
when reconstituted with water. 

Identification 

re not  
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1.11, 

Usual strengths. The equivalent of 250 mg and 500 mg of 
cloxacillin. 

Description. A white or almost white powder; very 
hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cloxacillin 
sodium RS or with the reference spectrum of cloxacillin sodium. 

B. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 7.0, determined in a 10 per cent w/v solution. 

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 
Unit per mg of cloxacillin. 

Water (2.3.43). Not more than 4.5 per cent, determined on 
0.3 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjust the pH to 6.6 with 2 M sodium 
hydroxide. 

Test solution. Determine the weight of the content of 
10 containers. Weigh accurately a suitable quantity of the 
mixed contents of the 10 containers containing about 50 mg of 
Cloxacillin, dissolve in the buffer solution by shaking and 
dilute to 100.0 ml with the buffer solution. 

Reference solution. Weigh accurately a suitable quantity of 
cloxacillin sodium RS dissolve in the buffer solution and 
dilute to obtain a solution containing a known concentration 
of about 0.55 mg per ml. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I9 H I8CIN 05 S in the injection. 

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjust to pH 6.6 with 1 M sodium 

hydroxide. 

ot  

Test solution. Transfer an accurately weighed quantity of 

 by 

the 

h 
oral suspension containing about 125 mg of the cloxacillin to a 

250-m1 volumetric flask and dissolve in the buffer solution  

::-., stirripg for .15 minutes. Dilute to 250.0 ml with the buffer solution. 

::-ReferOzeq : sotution. Weigh accurately a suitable 
clkacillin sodium RS dissolve in the buffer s  

dilute to obtain a solution containing a known concentration 

o(about 0. 55 mg per ml. 
_ 

Chromatographic system 

_ mobile phase: a mixture of 80 volumes of the buffer 
solution and 20 volumes of acetonitrile, 

_ 

- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm), 

flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm, 

 

- 

injection 

reference 

evnoclue 

solution. 

 1. 

Inject the 	 The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the oral suspensionp.4.29) 
and calculate the content of C 19H 18C1N305 S weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of cloxacillin. 

Clozapine 

CI 

CI,riNCIN4 	 Mol. Wt. 326.8 
Clozapine is 8-chloro-11-(4-methylpiperazin- 1 -y1)-5H-
dibenzo[b,e][1,4]cliazepine. 

Clozapine contains not less than 98.0 per cent and not more 
than 102.0 per cent of CI8H1901•14, calculated on the dried basis. 

Category. Antipsychotic. 
Dose. Initially, 12.5 mg once or twice on second day; daily 
dose may be increased slowly in the increment of 25 to 50 mg 
up to 300 mg daily within 2 to 3 weeks; maint nce dose is 
150 to 300 rng ; maximum dose is 900 mg daily.' 
D

escription. A yellow crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clozapine RS 
or with the reference spectrum of clozapine. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 20 volumes of water and 
80 volumes of methanol. 

Test solution. Dissolve 75 mg of the substance under 
examination in 80 ml of methanol and dilute to 100.0 ml with 
water. 

Reference solution. Dilute 1.0 ml of the test solution to 10.0 ml 
with the solvent mixture. Further dilute 1.0 ml of this solution 
to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

10 volumes of methanol and 80 volumes of buffer 
solution prepared by dissolving 2.04 g of potassium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 2.4 with orthophosphoric acid, 

B. a mixture of 40 volumes of acetonitrile, 
40 volumes of methanol and 20 volumes of buffer 
solution, 

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 257 nm, 
- injection volume: 20 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

4 100 0 

24 0 100 

29 0 100 

30 100 0 

35 100 0 

gm tity of 
on and 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0 per cent. The relative retention 
time with reference to clozapine for 8-chloro-11-(piperazin-
1-y1)-5H-dibenzo[ke][1,4]diazepine (clozapine impurity C) is 
about-0:9,10r 142-[(2-amino-4-chlorophenypamino]benzoyl]- 
4-methylpiperazine (clozapine impurity D) is about 1.1, for 
8-chloro_7,., I 0-dihydro-11H-dibenzo[b,e][1,4]diazepin-11-one 

In the Assay, the principal peak in the chromatogram ot-
with the test solution corresponds to the peak 
chromatogram obtained with the reference solution. 

The constituted suspension complies with the tests 
under Oral liquids and with the following tests. 

Tests 

pH (2.4.24). 4.0 to 7.0. 

Assay. Determine by liquid chromatography (2.4.14). 
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(clozapine impurity A) is about 1.6, for 11,11' -(piperazine-1, 
4-diyObis(8-chloro-5H-dibenzo[b,e][1,4]diazepine)(clozapine 
impurity B) is about 1.7. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to clozapine impurity A is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent). The area of any peak due to 
clozapine impurity B, clozapine impurity D multiplied with 
correction factor 2.7, is not more than twice the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.2 per cent), the area of the peak due to clozapine 
impurity C is not more than three times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.3 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 6 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.6 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution 
(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105 °  for 4 hours. 

Assay. Weigh accurately about 0.115 g, dissolve in 70 ml of 
glacial acetic acid and titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01634 g of 
C181-119C1N4• 

Storage. Store protected from light. 

Clozapine Tablets 
Clozapine Tablets contains not less than 90.0 percent and not 
more than 110.0 percent of the stated amount of clozapine, 
C18H,9C1N4. 

Usual strengths. 25 mg; 50 mg; 100 mg. 

Identification 

A. In the Related substances, the principai- --Spot in' the 
chromatogram obtained with the test solution co-rresponds.ta 
the principal spot obtained with the reference,sOlufion (a), 

B. In the Assay, the retention time of the principal peak in the  
d chromatogram obtained with the test solution corresponds to 

the peak in the chromatogram obtained with the reference 
solution (a). 

Tests 

Dissolution (2.5.2). 
Apparatus No. 2, 

4.0 with glacial acetic acid and diluting with wa 

Medium. 900 ml of acetate buffer pH 4.0, prepared by diss 
2 g of sodium hydroxide in 450 ml of water, adjusting the 

1000 ml, 
	 ter to  

olving 
PH to 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

maximum 

the 	

at the absorbance of the resulting solution at the maximum 
filtrate if necessary, with the dissolution medium. Measure 

about 290 nm (2.4.7). Similarly measure the absorbance of a 
standard solution of known concentration of clozapine RS 
and calculate the content of CI8H19CIN4. 

D. Not less than 80 per cent of the stated amount of Ci8H, 9CIN, 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 75 volumes of chloroform and 25 
volumes of methanol. 

Solvent mixture. 80 volumes of chloroform and 20 volui -nes of 
methanol. 

FM. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing about 125 mg of Clozapine 
and dissolve in 25 ml of the solvent mixture. 

Reference solution (a). A 0.5 per cent w/v soluti on of 
clozapine RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solut ion (a) 
to 200.0 ml with the solvent mixture. 

Reference solution (c). Dilute 1.0 ml of reference solut ion (a) 

to 250.0 ml with the solvent mixture. 

Reference solution (d). Dilute 3.0 ml of reference solut ion (a) 
to 1000.0 ml with the solvent mixture. 

Reference solution (e). Dilute 1.0 ml of reference solut ion (a) 
to 500.0 ml with the solvent mixture. 

Reference solution (f). Dilute 1.0 ml of reference glut ion (a) 

to 1000.0 ml with the solvent mixture. 

phase to rise 10 cm. Dry the plate in air and examine 
Apply to the plate 20 µl of each solution. Allow the 

ultraviolet light at 254 nm. Compare the intensities 
secondary spots observed in the chromatogram obtaine 
the ..tek solution with those of the principal spots 
chrorOtograim,:bbtained with the reference solution 
secondary spot from the chromatogram obtained 

with t nobile 

he test 

-)f any 
d with 
in the 

under 

no 

so lution is larger or more intense than the principal spot obtained 
with reference solution (b) (0.5 per cent); and the sum of the 

intensities of all secondary spots obtained with the test solution 

corresponds to not more than 2.0 per cent. 

Other tests. Comply with the tests stated under Tablets. 

Assay'. Determine by liquid chromatography (2.4.14) 

of the 
640 ml 

Test so lution. Weigh and powder 20 tablets. Weigh a quantity 
powder containing 125 mg of Clozapine, dissolve in 
of methanol and add sufficient water to produce 1000 ml. 

Reference solution (a). Weigh 12.5 mg of clozapine RS in 80 ml 

of methanol and dilute to 100.0 ml with water. 

Reference solution (b). Weigh accurately about 10 mg of 
Clozapine, add 5 ml of 0.1 Mhydrochloric acid and heat for 2 
hours at 90°. Cool, add 15 ml of water, dilute with methanol to 
100.0 ml and mix. To 10.0 ml of this solution add 10.0 ml of 
reference solution (a) and mix. 

Chromatographic 
a stainless
t ogr   ap   hi c 	

m 
s tseyeslt system 

column 25 cm x 4.0 mm, packed with 
octylsilane bonded to porous silica (5 pm), 

- mobile phase: 800 volumes of methanol, 200 volumes of 
%cater and 0.75 volumes of triethylamine, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 257 nm, 
injection volume: 10 pl. 

Inject the reference solution (a). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b). The resolution between the 
clozapine peak and any secondary peak is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I 8H19C1N4  in the tablets. 

OrIr 

Codeine Phosphate 
Codeine Phosphate Hemihydrate 

Codeine Phosphate contains not less than 98.5 per cent and 
not more than 101.0 per cent of Ci8H2INO 3,H3PO4, calculated 
on the dried basis. 

Category. Analgesic; antidiarrhoeal; cough suppressant. 

Dose. 30 to 60 mg every 4 hours when necessary, to a maximum 
of 200 mg daily. 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C, D, E and F are carried out. 
Tests B, C, D and E may be omitted if tests A and F are carried 
out. 

A. Dissolve 0.2 g in 4 ml of water, add 2 ml of 2 M sodium 
hydroxide and induce crystallisation, if necessary by 
scratching the wall of the tube with a glass rod and cooling in 
ice. The residue after washing with water and drying at 100° 
to 105° complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with codeine 
phosphate RS treated in the same manner or with the reference 
spectrum of codeine. 

B. To 25 ml of a 0.04 per cent w/v solution add 25 ml of water 
and 10 ml of 1 M sodium hydroxide and dilute to 100 ml of 
water. When examined in the range 230 nm to 360 nm, the 
resulting solution shows an absorption maximum only at about 
284 nm; absorbance at about 284 nm, about 0.38 (2.4.7). 

C. On the surface of one drop of nitric acid place a little of the 
powder; a yellow but not red colour is produced (distinction 
from morphine). 

D. Dissolve 0.1 g in 1 ml of sulphuric acid and 1 drop offerric 
chloride test solution and warm gently; a bluish violet colour is 
produced. Add 1 drop of dilute nitric acid; the colour changes 
to red. 

E. It gives the reaction of alkaloids (2.3.1). 

F.It gives reaction (A) of phosphates (2.3.1). 

Tests 

Appearance of solution. A 4.0 per cent w/v solution in carbon 
dioxide -free water prepared from distilled water is clear (2.4.1), 
and not more intensely coloured than reference solution YS6 
(2.4.1). 

pH (2.4.24). 4.2 to 5.0, determined in a 4.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -98.0° to -102°, determined 
in a 2.0 per cent xv.tv solution. 

, H3PO4, 1  /21-120 
'CH3  

C..m18He2tihNO3,H3PO4, 1/2  H2O 
Codeine Phosphate is (5R,6S)-7,8-didehydr(7- °4.1  5

. ( Wt. 4 ep:6.4 .y_  3  

oxy-17-methylmorphinan-6-ol dihydrogen phospha:te_ Related 914fatices. Determine by liquid chromatography 
hemihydrate, an alkaloid occurring in Papaver wminiferum, 
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Test solution. Dissolve 0.1 g each of the substance under 
examination and sodium octanesulphonate in the mobile 
phase and dilute to 10.0 ml with the mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of codeine 
impurity A RS in the mobile phase. Dilute 1.0 ml of this solution 
to 20.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
100.0 ml with the mobile phase. 

Reference solution (c). To 0.25 ml of the test solution, add 
2.5 ml of reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica (5 gm), 
- mobile phase: dissolve 1.08 g ofsodium octanesulpho-

nate in a mixture of 20 ml of glacial acetic acid and 250 
ml of acetonitrile and dilute to 1000 ml with water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 104 

Name 
	 Relative 	Correction 

retention time 	factor 

Codeine impurity B' 
	

0.7 

Codeine impurity E2 
	

0.7 

Codeine (Retention time: 
about 6 minutes) 
	

1.0 

Codeine impurity A3 
	

2.0 

Codeine impurity 
	 2.3 
	

0.25 

Codeine impurity D 5 
	

3.6 

'morphine, 

27,8-didehydro-4,5a-epoxy-3-methoxy-17-methylmorphinan-6a. 10 - 
diol, 

3 Methylcodeinc, 

4  Codeine dimer, 

5 3-0-(codein-2-yl)morphinc. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to codeine and codeine 
impurity A is not less than 3.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 10 times the retention time of codeine peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to codeine impurity A is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). The sum of 
areas of the peak corresponding to codeine impurities B and E 
is not more than 4 times the area of the prin6ipat peak "the . 

 chromatogram obtained with reference solution, (b) (0.4 per 
cent). The area of peak corresponding to codeine impurities 

and D is not more than twice the area of the principal peak  

-

- 

--, 

the chromatogram obtained with reference solution (b ) 
 (0.2 per cent). The area of any other secondary peak i ,s. not  

more than the area of the principal peak in the chromat ogram 
s obtained with reference solution (b) (0.1 per cent). The s um of 

areas of all the secondary peaks other than codeine impurity 
A is not more than 10 times the area of the principal peak n th

ari n 

area 

chromatogram obtained with reference solution (b) ( 1 .(I per 
n  

cent). Ignore any peak with an area less than 0.5 times the 

e 

of the principal peak in the chromatogram obtained with 

iioie  

reference solution (b) (0.05 per cent). 

Sulphates (2.3.17). 7.5 ml of a 2.0 per cent w/v solu tion 

n  

distilled water complies with the limit test for sulphates 
(0.1 per cent). 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh accurately about 0.4 g of the substance under 
examination and dissolve in a mixture of 10 ml of anhydrous 
glacial acetic acid and 20 ml of dioxan. Titrate with 0.1 M 
perchloric acid, using a few drops of crystal violet solution 
as indicator. Carry out blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03974 g of 
C 1 8H2 INO3,H3PO4. 

Storage. Store protected from light. 

Codeine Syrup 

Codeine Phosphate Syrup 

Codeine Syrup is a 0.5 per cent w/v solution of ( odeine 

Phosphate in a suitable flavoured vehicle. 

Codeine Syrup contains not less than 0.48 per cent w v and 
not more than 0.52 per cent w/v of codeine phosphate. 

C 1gH2INO3 ,113PO4, I/2 H20. 

Identification 

To 10 ml of the syrup add sufficient dilute ammonia solution 
until the solution is alkaline and extract with three quantities, 

each of 10 ml, of chloroform. Evaporate the combined 
chloroform extracts to dryness on a water-bath and dry the 

residue at 80°. The residue complies with the following tests. 

A. Dissolve 0.2 g in 4 ml of water, add 2 ml of 2 M sodium 

hydroxide and induce crystallisation, if necessary by 
scratching the wall of the tube with a glass rod and cooling in 
ice. The residue washed with water and dried at 100 °  to 105°  

complies ■.‘ it1).tie following test. 

Deterinine bkitifrared absorption spectrophotometry (2.4.6). • 
Compare the spectrum with that obtained with codeine 

phosphate  treated in the same manner or with the reference e 
spectrum

isv  s o l oe O. 

f co ne. 

0.1 

g  e 

in 1 ml of sulphuric acid and 1 drop of ferric 

t es  

t solution and warm gently; a bluish violet colour 

is produced. 

B D 
ch/oride 

ced. Add 1 drop of dilute nitric acid; the colour 

changes to red. 
 

Tests 

Related substances. Determine by thin-layer chromatography 

(2.4.17), 61.scoa tingtheturplaete 

of 72 

with 

 volumes of G. fethanol, 30 volumes of 
 umes of strong ammonia solution. 

of the syrup add 20 ml of water and 2 ml of 

me and 6 vol  

strong ammonia 
 

on  and extract with two quantities, each 

f 20 ml, f 
Dry the combined exekts with anhydrous 

sodium filter, evaporate the filtrate to dryness and 
dissolve the residue in 1 ml of chloroform. 

Relerenc e solution (a). Dilute 1.5 ml of the test solution to 
100 ml w ith the same solvent. 

Referenc e solution (b). Dilute 1 ml of the test solution to 
100 ml w ith the same solvent. 

Apply separately to the plate 10 µl of each solution. After 
development, dry the plate in air and spray with acidic 
potassium iodobismuthate solution. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot, with 
an Rf value higher than that of the principal spot, is more 
intense than the spot in the chromatogram obtained with 
reference solution (b). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Weigh accurately about 10.0 g, add dilute ammonia 

To the residue add 5 ml of ethanol (95 per cent) and 

the chloroform 

the solution is alkaline to litmus paper and 

again

extract   e 

evaporate 

t w h four quantities, each of 25 ml, of chloroform. Wash 

indicato 

oei a.  moc5hioextrac t AI o.s    successively with the same 10 ml of water; combine 

he h  
 

extracts and evaporate to dryness on a water-
bath. 

CigH,,NOporate to dryness. Dissolve the residue in 5.0 ml of 

Determi ne

O.0  5Mh ,drochloric acid and titrate the excess of acid with 

Store 

)3SHM3phoy4dArolich2colo.  ric acid  is equivalent to 0.02032 g of 

the weight per ml of the syrup (2.44,9„)_ pd calculate 
Lt of CI8H2INO3,113PO4,1/4 F1,0, wei 	m gWin volue 

Storage
. ' 

r. )thml  
odium hydroxide using methyl red solution as 

the content 

 protected from light. 

Codeine Tablets 

Codeine Phosphate Tablets 

Codeine Phosphate Tablets contain Codeine Phosphate 
Hemihydrate. 

Codeine Phosphate Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
codeine phosphate hemihydrate, C I8H2 I NO3,H3PO4,1/2H20. 

Usual strength. 10 mg. 

Identification 

Macerate a quantity of the powdered tablets containing 
50 mg of Codeine Phosphate with 5 ml of 1 M sulphuric acid 
and 15 ml of water. Filter, make alkaline with 5 M ammonia, 
extract with successive quantities of chloroform and evaporate 
the combined chloroform extracts to dryness on a water-bath. 
The residue complies with the following tests. 

A. Place a few mg of residue on the surface of a drop of nitric 
acid. A yellow but no red colour is produced (distinction from 
morphine). 

B. Dissolve 0.1 g in 1 ml ofsulphuric acid and 1 drop offerric 
chloride test solution and warm gently; a bluish violet colour 
is produced. Add 1 drop of dilute nitric acid; the colour 
changes to red. 

C. It gives reaction (A) of phosphates (2.3.1). 

Tests 

Foreign alkaloids. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 72 volumes of ethanol, 30 volumes of 
cyclohexane and 6 volumes of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 g of Codeine Phosphate with 10 ml of a mixture 
of 4 volumes of 0.01 M hydrochloric acid and 1 volume of 
ethanol for 15 minutes and filter. 

Reference solution (a). Dilute 1.5 ml of the test solution to 100 ml with 
0.01 M hydrochloric acid. 

cYMTestib°siohle/exuPtion. To 20 ml 

Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with 0.01 M hydrochloric acid. 

Apply separately to the plate 20 µl of each solution. After 
development, dry the plate in air and spray with acidic 
potassium iodobismuthate solution. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense Than the spot in the chromatogram obtained with 
refereitce solution (a) (1.5 per cent) and not more than one 
such spot, with an R f value higher than that of the principal 



Reference solution (a). Dilute 1.0 ml of the test solution to 

100.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference soh tion (a) 

to 20.0 ml with the solvent mixture. 

P 2018 II, 

A. Determine by infrared absorption spectrophotometry 

Test A may be omitted if tests B, C and D are carried out. 
C and D may be omitted if test A is carried out. 

Compare the spectrum with that obtained with colchicl 
or with the reference spectrum of colchicine. 

B.When examined in the range 230 nm to 400 nm, a 0.001 percent 
 solution in ethanol (95 per cent) shows absorption maxima, 

at about 243 nm and 350 nm; absorbance at about 243 nn

, 

about 
0.73 and at about 350 nm, about 0.42 (2.4.7). 

C.Dissolve 50 mg in 1.5 ml of water; a yellow solution is pi 
the colour of which is intensified on adding mineral acids. 

Test solution. Dissolve 20 mg of the 	

er cent 

Identification 

substance 
examination in the solvent mixture and dilute to 20.0 

the solvent mixture. 

pectrophotometer set at 254 nm, 
injection volume: 20 

Tests B, 

per cent 
osphate 
lume to 
.5 with 

under 
ml with 

( 2 .4.6). 

ed with 

'ine Rs 

oduced 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pack 

octylsilane bonded to porous silica (5 Am), 
- mobile phase: a mixture of 450 volumes of a 0.68 

w/v solution of potassium dihydrogen orthoph 
and 530 volumes of methanol and make the vo 
1000 ml with methanol, adjust the pH to 5 
orthophosphoric acid, 

rate'l ml per minute, 
Pale yellow crystals, amorpllo 	a ea--or 

spot, is more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of powder containing 0.3 g of Codine Phosphate, 
dissolve in 20 ml of 0.25 Msulphuric acid, filter and wash the 
residue with 0.25 Msulphuric acid. Make alkaline with 5 M 
ammonia and extract with successive quantities of chloroform. 
Wash each chloroform solution with 10 ml of water and 
evaporate the chloroform. To the residue add 5 ml of ethanol 
(95 per cent) and again evaporate to dryness. Dissolve the 
residue in 1 ml of neutralised ethanol (95 per cent), add 
10.0 ml of 0.1 Mhydrochloric acid and 10 ml of water. Titrate 
with 0.1 M sodium hydroxide using methyl red solution as 
indicator. 

1 ml of 0. 1 Mhydrochloric acid is equivalent to 0.04064 g of 
C I 81.12 I NO 3 ,H3 PO4 1/2.142 0 . 

Storage. Store protected from light. 

Labelling. When the active ingredient is codeine phosphate 
hemihydrate, the quantity is stated in terms of the equivalent 
amount of codeine phosphate. 

Coichicine 

OCH 3  

C22H25N06 	 Mol. Wt. 399.4 

Colchicine is (5)-N-(5,6,7,9-tetrahydro-1,2,3,10-tetramethoxy- 
9-oxobenzo[a]heptalen-7-yflacetamide, an alkaloid which 
occurs in the corm and seeds of various species of Colchicum. 

Coichicine contains not less than 97.0 per cent and not more 
than 103.0 per cent of C 22H25N06, calculated on the anhydrous 
and solvent-free basis. 

Category. Gout suppressant. 

Dose. Initial dose, 1 mg; subsequent doses, 500 lig every two 
hours. 

Description. 
powder. 

Name 10v 

Colchicine impurity D' 0.4 

Colchicine impurity V 0.7 

Colchicine impurity 133  0.8 

Colchicine impurity A4  0.94 

Colchicine (Retention time: about 7 minutes) 1.0 

Coichicine impurity C5  1.2 

I colchicoside ,  

23-0-demethylcolchici ne,  

'conformational isomer, 

W-deacetyl-N-formylcolchicine ,  

13-lumicolchicine. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical Ales and 
the tailing factor is not more than 2.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 

the area of any peak due to colchicine impurity A is not more 
than 3.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (3.5 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). The sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (5.0 
per cent). Ignore any peak with an area less than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Solvent. Determine by gas chromatography (2.4.13). 

Test solution. A 1.0 per cent w/v solution of the substance 
under examination and the same concentration of the internal 
standard as in the reference solution. 

Reference solution. A solution in water containing 0.1 per 
cent v/v of ethanol free chloroform, 0.1 per cent v/v of ethyl 
acetate and either 0.1 per cent v/v (for the determination of 
ethyl acetate) or 0.02 per cent v/v (for the determination of 
chloroform) of ethanol (internal standard). 

Chromatographic system 
- a glass or stainless steel column 1.5 m x 4 mm, packed 

temperature:

withwhitediatomaceous earth (100 to 120 mesh) coated 
cowiltumnh 10 per

, 

 cent w/w of polyethylene glycol 1000, 

- inlet port. 130°, 
detector. 150°, 
a flame ionisation detector at 150°, 

COLCHICINE TABLETS 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Calculate the percentage w/w of ethyl acetate or chloroform, 
taking 0.901 g or 1.477 g, respectively, as the weight per ml at 
20° (2.4.29). 

The sum of the contents of chloroform or ethyl acetate and 
the percentage of water is not more than 10 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g. 

Assay. Weigh accurately about 50 mg and dissolve in a mixture 
of 10 ml of acetic anhydride and 20 ml of toluene. Titrate with 
0.02 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.02 M perchloric acid is equivalent to 0.007988 g of 
C22H25N06. 

Storage. Store protected from light. 

Coichicine Tablets 
Colchicine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of colchicine, 
C22H25N06. 

Usual strengths. 250 pg; 500 lig. 

Identification 

A .To a quantity of the powdered tablets containing 10 mg of 
Coichicine add 20 ml of water and mix well. Filter into a 
separating funnel and extract with 30 ml of chloroform. 
Evaporate the chloroform extract to dryness using moderate 
heat. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spedtrum with that obtained with colchicine RS 
or with the reference spectrum of colchicine. 

B. To a quantity of the powdered tablets containing 1 mg of 
Colchicine add 0.2 ml of sulphuric acid and mix; a yellow 
colour is produced. On adding a drop of nitric acid the colour 
changes to greenish-blue, then reddish and finally almost 
colourless. On the addition of an excess of 5 M sodium 
hydroxide the colour changes to red. 

Tests 

Related substances. Determine by thin-layer chromatography 
,,,(41,)r), coating the plate with silica gel HF254. 

Itiohite phase.-Aniixture of50 volumes of acetone, 25 volumes of 
1.2-dich/oroethanc and 1 volume of strong ammonia solution. 

Relative 
retention time 

COLCHICINE 

D. Mix 1 mg with 0.2 ml of sulphuric acid in a white dish; a yellow 
colour is produced which on the addition of 0.05 ml of nitric
acid changes to greenish-blue and then rapidly becomes reddish 
and finally almost colourless. On addition of an excess of 5 M 
sodium hydroxide the colour changes to red. 

Tests 

Specific optical rotation (2.4.22). -235° to -250°, determined at 
20° in a 0.5 per cent w/v solution in ethanol (95 per cent). 

Colchiceine. To 5 ml of a 1.0 per cent w/v solution add 0.1 ml of a 
10.5 per cent w/v solution offerric chloride. Any colour produced 
is not more intense than that obtained by mixing 2.0 ml of FCS 
with 1.0 ml ofCCS and 2.0 ml ofCSS (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water. 



Tr- 

COLCHICINE TABLETS 	 1 h2018 

NOTE - Prepare the following solutions immediately before 
use. 
	 mobile phase: dilute 45 ml of 0.5 M monob a  ; sic  

out 530 ml ofmethanol,cool to room temperature and dil Test solution. Extract a quantity of the powdered tablets 	 flute 
to 1000 ml with methanol, adjusted to pH 5.5 %■ ith QS A4 containing 5 mg of Colchicine with 5 ml of chloroform, filter and 	
orthophosphoric acid, evaporate the filtrate to dryness in a current of air. Dissolve the 	
flow rate: 1 ml per minute. residue as completely as possible in 0.1 ml of ethanol 	
spectrophotometer set at 254 nm, (95 per cent), centrifuge and use the supernatant liquid. 	
injection volume: 20 Ill. 

Reference solution (a). Dilute 1 volume of the test solution to 
The retention time for colchicine is between 5.5 and 20 volumes with ethanol (95 per cent). 
minutes. 

Reference solution (b). Dilute 1 volume of reference solution 
Inject the reference solution. The test is not valid unless (a) with an equal volume of chloroform. 
column efficiency is not less than 4500 theoretical plates 

Apply to the plate 10 gl of each solution. After development, the relative standard deviation for replicate injections is 
dry the plate in air and examine under ultraviolet light at 254 more than 2 per cent. 
nm. Any secondary spot in the chromatogram obtained with 

Inject the reference solution and the test solution. the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not Calculate the content of C22H25N06• 
more than one such spot is more intense than the spot in Storage. Store protected from light. 
chromatogram obtained with reference solution (b). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in Colchicine and Probenecid Tablets 
the Assay using following modification. 	 Colchicine and Probenecid Tablets contain not less than 
Test solution. Disperse one tablet in 40 ml of the solvent mixture, 90.0 per cent and not more than 115.0 per cent of the stated 
with the aid of ultrasound for 15 minutes and dilute to 50.0 ml amount of colchicine, C22H25N06, and not less than 90.0 per 
with the solvent mixture and filter. 	 cent and not more than 110.0 per cent of the stated amount of 

Reference solution. Dissolve an accurately weighted quantity probenecid, C
13H 19N04S. 

of colchicine RS in the solvent mixture and dilute with the Usual strength. Colchicine, 1 mg and Probenecid, 250 mg. 
solvent mixture to obtain a solution having a known 
concentration similar to the expected concentration of the Identification 
test solution. 	 A.Determine by thin-layer chromatography (2.4.17), coating 

Calculate the content of C 22H25N06  in the tablet. 	 the plate with silica gel GF254. 

Other tests. Comply with the tests stated under Tablets. 	Mobile phase. A mixture of 100 volumes of methanol 

Assay. Determine by liquid chromatography (2.4.14). 
	1.5 volumes of strong ammonia solution. 

NOTE-Protect the solutions from light and prepare the 
solutions immediately before use. 

Solvent mixture. 50 volumes of methanol 

and 50 volumes of containing 1 mg of Colchicine with 15 ml of water, mix. filter, 
extract the filtrate with 25 ml of chloroform and evaporate the 
chloroform extract to a volume of about 1 ml. 

Test solution (a). Shake a quantity of the powdered tablets 

water. 	
Test solution (b). Shake a quantity of the powdered tablets 

Test solution. Weigh and powder 20 tablets. Disperse a quantity containing 10 mg of Probenecid with 10 ml of chloroform ,  
of the powder containing about 0.6 mg of Colchicine in 50 ml allow to settle and decant the clear supernatant liquid. 
of the solvent mixture with the aid of ultrasound for 15 minutes, 

Reference solution (a). A solution containing 0.1 per cent rinsing down the walls of the flask at about 8 minutes and w/v of 
colchicine RS. dilute to 100.0 ml with the solvent mixture and filter. 

Reference solution. A 0.0006 per cent w/v solution of Reference solution (b). A solution containing 0.1 per 

colchicine RS in the solvent mixture. 	 w/v of probenecid RS. 

Chromatographic system thefItte 5 pi of each solution. After development' 
- a stainless steel column 25 cm x 4.6 rum packed with dry the. plate in air and examine under ultraviolet light at 254 not. 

octylsilane bonded to porous silica (5 pith) 	' 	e The principal spot in the chromatogram obtained with test 

iP108  

solution (a) corresponds to that in the chromatogram obtained 

with 
reference solution (a). Similarly, the principal spot in the 

chromatogram obtained with test solution (b) corresponds to 

that in the chromatogram obtained with reference solution (b). 

Uniformity of content. For colchicine - Complies with the test 

stated under Tablets using the method described under Assay. 

Other tests. Comply with the tests stated under Tablets. 

Assay. For colchicine - Carry out the determination 
without delay, under subdued light, using low actinic 

cine 

 'el"'  o:lanla  iicccr 

containing 
 sodium 

powder

sodium 

20 tablets. Weigh accurately a quantity of the 
about 1 mg of Colchicine, shake with 75 ml of 
carbonate for 30 minutes, add sufficient of 

Measure the absorbance of the resulting sottion at the maximum 
at about 350 nm (2.4.7). Calculate the content of C22H25NO6  taking 
440 as the specific absorbance at 350 nm. 

For pmbenecid - Weigh and powder 20 tablets. Weigh 
accurately a quantity of the powder containing about 0.25 g 
of Probenecid, shake with 100 ml of 0.1 Msodium hydroxide 
for 10 minutes, add sufficient of 0.1 M sodium hydroxide to 
produce 250.0 ml, mix and filter. Dilute 10.0 ml of the filtrate to 
100.0 ml with 0.1 Msodium hydroxide. Dilute further 10.0 ml 
to 50.0 ml with the same solvent and measure the absorbance 
of the resulting solution at the maximum at about 248 nm (2.4.7). 
Calculate the content of C I3H I9NO4S taking 332 as the specific 
absorbance at 248 nm. 

Stora ge. Store protected froin 
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COLISTIMETHATE SODIUM 

Colistin A component R = 

C H3 

- (C H2)4CH C H 2  CH 3 

C5814 105N I6Na5028S5 
	 Mol. Wt.: 1749.8 

Colistin B component R = 

CH 3 

- (C H2 )4CH CH3 

cs71-1 103N I 6Na5028S5 
	 Mol. Wt.: 1735.8 

Colistimethate Sodium is prepared from colistin by the action 
of formaldehyde and sodium hydrogen sulphite. 

Semi-synthetic product derived from a fermentation product. 

Colistimethate Sodium contains not less than 11500 Units per 
mg, calculated on the dried basis. 

Category. Antibiotic. 

Dose. 2.5 to 5 mg per Kg per day, in 2 to 4 divided doses, 
intravenously or intramuscular. 

Description. A white or almost white, hygroscopic powder. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

NOTE - Protect the solutions from light. 

Mobile phase. A mixture of 25 volume of water and 75 volumes 
of phenol. 

Test solution. Dissolve 5 mg of the substance under 
examination in 1.0 ml of a mixture of equal volumes of 
hydrochloric acid and water, heat in a sealed tube at 135° for 
5 hours, evaporate to dryness on a water-bath, continue to 
heat until the hydrochloric acid has evaporated and dissolve 
the residue in 0.5 ml of water. 

Reference solution (a). A 0.2 per cent w/v solution of leucine 
in water. 

Reference solution (b). A 0.2 per cent w/v solution of 
threonine in water. 

potassium phosphate with water to 450 ml. Add ab 

Reference solution (c). A 0.2 per cent w/v solution of 
phenylalanine in water. 

Reference solution (d). A 0.2 per cent w/v solution of serine 
in water. 

Apply to the plate 5 111 of each solution. Allow the mobile 
prase io rise 12 cm. Dry the plate at 105°, spray with ethanolic 
ninhvdi'in solution and heat at 110° for 5 minutes. The spots 
in the chromatogram obtained with the test solution 

9.5 

the 
and 
not 

and 

cent 



Assay. Determine by the microbiological ass@y91antibig44 in jw .  
;- .AppIrto the late5 	of each solution. Allow the 

. phase to rise 12 cm. Dry the plate at 105°, spray with et 
Method A or B (2.2.10). 

Storage. Store protected from light and moistdre..=.., 

Polymyx in RI 	R2 	R3 	R4 	R5 	Mol. Formula M I  

E 1 	CH3 	CH3  H 	CH3  H 	C5311, 00N 15013  1 170 

E2 	CH3 	H 	H 	CH 3  H 	C52H98N15013 1 155 

E3 	H 	CH3  H 	CH3  H 	C52H981•115013 1155  

E 1 -1 	CH3 	CH3  H 	H 	CH3  C53HicoN,5013  1 170 

E 1 -7M0A H 	CH3  CH3  CH3  H 	C53 1-1 100N 15013  1 170 

Category. Antibacterial. 

Colistin Sulphate is a mixture of the sulphates of polypeptides 
produced by the growth of certain strains of Bacillus polymyxa 
var. colistinus or by any other means. 

Colistin Sulphate contains not less than 77.0 per cent sum of 
polymyxins El, E2, E3, E1-1 and E1-7M0A, and not more 
than 10.0 per cent each of polymyxins El-I, E1-7M0A and 
polymyxin E3, calculated on the dried basis. 

Description. A white or almost white powder; hygroscopic. 

Identification 

Test A, C and D may be omitted if tests B and E are carried 
out. Tests B may be omitted if test A, C, D and E are carried 
out. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

NOTE - Carry out the test protected from light. 

Mobile phase. A mixture of 75 volumes of phenol and 25 
volumes of water. 

Test solution. Dissolve 5 mg of the substance under 
examination in 1 ml of equal volume of hydrochloric acid and 
water, heat at 135° for 5 hours in a sealed tube. Evaporate to 
dryne‘S-tItLa--Water-bath and continue the heating until the 
in/mapper has turned red and dissolve the residue in 0.5 ml 
ollvater, 

1-1,1\J 
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COLISTIMETHATE SODIUM II COLISTIN SULPHATE 

correspond to those in the chromatogram obtained with the 
reference solutions (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solutions (c) and (d). It also shows a spot with a 
very low Rf value (2,4-diaminobutyric acid). 

B. Dissolve 5 mg in 3 ml of water, add 3 ml of dilute sodium 
hydroxide solution. Shake and add 0.5 ml of a 1.0 per cent 
w/v solution of copper sulphate; a violet colour is produced. 

C.Dissolve 50 mg in 1 ml of 1 M hydrochloric acid, add 0.5 ml 
of 0.01 M iodine. The solution is decolourised and gives the 
reaction (a) of sulphates (2.3.1). 

D. It gives reaction (b) of sodium salts (2.3.1). 

Tests 

Appearance of solution. A 1.6 per cent w/v solution in water 
is clear (2.4.1). 

pH (2.4.24). 6.5 to 8.5, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water, measure after 30 minutes. 

Specific optical rotation (2.4.22). - 46.0° to - 51.0°, determined 
in a 5.0 per cent w/v solution in water. 

Free colistin. Dissolve 80 mg in 3 ml of water, add 0.1 ml of a 
10.0 per cent w/v solution ofsilicotungstic acid; after 10 to 20 
seconds, the solution is not more opalescent than opalescence 
standard 0S2 (2.4.1). 

Total sulphite. Dissolve 0.1 g in 50 ml of water, add 5 ml of a 
10.0 per cent w/v solution of sodium hydroxide and 0.3 g of 
potassium cyanide. Boil gently for 3 minnutes, cool, neutralise 
with 0.5 M sulphuric acid using 0.2 ml of methyl orange 
solution as indicator. Add an excess of 0.5 ml of the acid and 
0.2 g of potassium iodide. Titrate with 0.05 M iodine using 
1 ml of starch solution as indicator. The volume of 0.05 M 
iodine used in the titration is 5.5 ml to 7.0 ml. 

Sulphated ash (2.3.18). 16.0 per cent to 21.0 per cent, 
determined on 0.5 g. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 0.67 kPa for 3 hours. 

Colistimethate Sodium intended for use in the manufacture 
of parenteral preparation without a further appropriate 
procedure for the removal of pyrogens complies with the 
following additional requirement. 

Pyrogens (2.2.8). Complies with test for pyrogens, using per 
kg of the rabbit's weight, 1.0 ml of a solution in water for 
injections containing 2.5 mg of the substance under exmination 
per 

Colistimethate Injection 
Colistimethate Injection is a sterile solution of Colistim 
Sodium in Sodium Chloride Intravenous Infusion. It is pr( 
by dissolving Colistimethate Sodium for Injection 
requisite amount of Sodium Chloride Intravenous Infu 

Storage. Colistimethate Injection should be used itnmec 
after preparation but, in any case, within the p 
recommended by the manufacturer when prepared and 
strictly in accordance with the manufacturer's instruct 

Colistimethate Sodium for Injection 

Colistimethate Sodium for Injection is a sterile material 
consisting of Colistimethate Sodium with or without excipients.  
It is supplied in a sealed container. 

The contents of the sealed container comply wi th the 
requirements for Powders for Injections or Infusions stated 

 under Parenteral Preparations and with the following

h t   

requirements. 

Colistimethate Sodium for Injection contains not les s than 
90.0 per cent and not more than 120.0 per cent of the stated 
amount of colistimethate sodium. 

Usual strengths. 1 million IU and 2 million 1U per vial. 

Identification 	
/L,  

A. Determine by thin-layer chromatography (2.4.17)A 
the plate with silica gel G. 	 . .9: 

NOTE-Protect the solutions from light. 

Mobile phase. A mixture of25 volume of water and 75 volumei 

of phenol. 4 

Test solution. Dissolve a quantity containing 

62,500 Units of Colistimethate Sodium in 1 ml of a mixture of 
equal volumes of hydrochloric acid and water, heat in a sealed 

tube at 135° for 5 hours, evaporate to dryness on a water-
bath, continue to heat until the hydrochloric acid has 

evaporated and dissolve the residue in 0.5 ml of wale) 

Reference solution (a). A 0.2 per cent w/v solution of l eucine 

in water. 

Reference solution (b). A 0.2 per cent w/v solution o 
threonine in water. 

Reference solution (c). A 0.2 per cent w/v soluti  

phenylalanine in water. 

Reference solution (d). A 0.2 per cent w/v solution of s 

nt 

ninhydrin solution and heat at 110° for 5 minutes. The spots 

in  the chromatogram obtained with the test solution 
correspond to those in the chromatogram obtained with the 
reference solutions (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solutions (c) and (d). It also shows a spot with a 

very low Rf value (2,4-diaminobutyric acid). 

B.Dissolve a quantity containing 125,000 IU in 5 ml of water. 
Heat 0.5 ml of this solution with 0.5 ml ofchromotropic acid-
sulphuric acid solution at 100° for 30 minutes; a purple colour 
is produced (distinction from colistin sulphate). 

C. Dissolve a quantity containing 625,000 IU in 1 ml of 
I M hydrochloric acid, add 0.5 ml of 0.01 M iodine. The 
solution is decolourised and gives the reaction (a) of sulphates 
(2.3.1). 

D.It gives the reaction (b) of sodium salts (2.3.1). 
c; 

Tests 

pH (2.4.24). Dissolve a quantity in carbon dioxide-free water 
to obtain a solution containing 125,000 IU per ml. The pH of 
this solution, measured 30 minutes after preparation, is 6.5 to 
8.5. 

Free colistin. Dissolve a quantity containing 1,000,000 TU in 
3 ml of water, add 0.1 ml of a 10.0 per cent w/v solution of 
silicotungstic acid and allow to stand for 10 to 20 seconds. 
The solution is not more opalescent than opalescence standard 
0S2 (2.4.1). 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
011 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 0.7 kPa for 3 hours. 

Colistimethate Sodium intended for use in the manufacture 
of parenteral preparation without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 43.75 Endotoxin 
Unit per ml of a solution containing 250,000 IU per ml in Water 
for Injections. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Mix the contents of the 10 containers and carry out the 
microbiological assay of antibiotics (2.2.10). 

Storage. Store protected from moisture. 

Labelling. The label of the sealed contained, 	p states the--ttar4 
number of IU (units) contained in it. 
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Reference solution (a). A 0.2 per cent w/v solution of leucine 

RS in water. 

Reference solution (b). A 0.2 per cent w/v solution of 
threonine RS in water. 

Reference solution (c). A 0.2 per cent w/v solution of 
phenylalanine RS in water. 

Reference solution (d). A 0.2 per cent w/v solution of serine 

RS in water. 

Apply to the plate 5 ill of each solution. Allow the mobile 
phase to rise 12 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 110" for 5 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatograms obtained 
with reference solutions (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solutions (c) and (d); the spot obtained with the 
test solution also shows a spot with a very low Revalue of 
2, 4-diaminobutyric acid. 

B. In the Assay, the peaks due to polymyxin El and polymyxin 
E2 in the chromatogram obtained with the test solution 
corresponds to the peaks in the chromatogram obtained with 
reference solution (a). 

C. Dissolve 5 mg in 3 ml of water, add 3 ml of dilute sodium 
hydroxide solution. Shake and add 0.5 ml of a 1.0 per cent 
solution of copper sulphate; A violet colour is produced. 

D. Dissolve 50 mg in 1 ml of 1 M hydrochloric acid; add 0.5 ml 

of 0.01 M iodine. The solution remains colored. 

E. It gives reaction (A) of sulphates (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in 1.0 per cent w/v solution 
in carbon dioxide-free water. 

Specific optical rotation (2.4.22). - 63°to -73°, determined in a 
5.0 per cent w/v solution in water 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 40 ml of water and dilute to 50.0 ml with 
acetonitrile. 

Reference solution (a). Dissolve 25 mg of colistin sulphate 
RS in 40 ml of water and dilute to 50.0 ml with acetonitrile. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with a mixture of 20 volumes of acetonitrile and 80 
volumes of water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed-with end 

capped octadecylsilane bonded to pciltous silica . 	- 
(3 . 5  Pril),  

- column temperature: 30°, 
- mobile phase: a mixture of 22 volumes of aces 

and 78 volumes of a solution prepared by dis 
4.46 g of anhydrous sodium sulphate in 900 ml 0  
adjusted to pH 2.4 with dilute phosphoric a  
dilute to 1000 ml with water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 204 

Name 
	

Relat ye 
retentioi time 

polymyxin E2 
	

0.45 

polymyxin E3 
	

0.5 

polymyxin E1-1 
	

0.8 
polymyxin El (Retention time about 16 minutes) 1.0  

polymyxin El -7MOA 
	

1.1 

Inject reference solution (a). Run the chromatogram 1 .5 times 
the retention time of polymyxin El. 

The test is not valid unless the resolution between the peak 
due to polymyxin E2 and polymyxin El is not less than 8.0, 
between the peaks due to polymyxin E2 and polymyxin E I -I is 
not less than 6.0, between the peaks due to polymyxin El-I 
and polymyxin El is not less than 2.5 and between the peaks 
due to polymyxin El and polymyxin E1-7M0A is not less than 
1.5. 

Inject reference solution (b) and the test solution. The area of 
any peak other than principal peak in the chromatogram 
obtained with test solution is not greater than 4.0 per cent and 
sum of all the peaks is not greater than 23.0 per cent. Ignore 
any peak with area due to polymyxin El in the chromatogram 
obtained with reference solution (b); and polymyxin5 E2. E3. 
El-I, El and E1-7M0A. 

Sulphates. 16.0 to 18.0 per cent calculated on dried basis. 
determined by following method. 

Dissolve 0.25 g in 100 ml of distilled water and adjust the pH 

to 11 with concentrated ammonia. Add 10.0 ml of 0.1 Mbarium 

chloride and 0.5 mg ofphthalein purple as an indicator and 

titrate with 0.1 M sodium edetate, when the colour of the 

solution begins to change add 50 ml ethanol (95 per cent) 
and continuing the titration until the violet-blue colour 
disappears. Perform the blank determination and make 
necessary correction. 

1 nil of 0.1 M barium chloride is equivalent to 0.009606 g of 

SO4 . 

Sulphated ash (2.3.18). Not more than 1.0 per cent, (I( tem -lined 

on 1.0 g. 

Loss on dryini(2.4.19). Not more than 3.5 per cent, d( tcnnined 
on 1.0 g_. by -drying in an oven at 60° over diphospborus 

 pentoxide at a pressure not exceeding 670 Pa for 3 lours. 

Assay . Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 40 ml of water and dilute to 50.0 ml with 

acetonitrile. 

Reference solution. Dissolve 25 mg of colistin sulphate RS in 

40 ml of water and dilute to 50.0 ml with acetonitrile. 

Use the Chromatographic system as described under Related 

substances. 

Inject the reference solution and the test solution. 

Calculate the percentage content of polymyxin E3, of 

polymyxin El-I, of polymyxin E1-7M0A, and the sum of 
polymyxin E 1, E2, E3, E 1 -I and E1-7M0A. Using the following 
expression. 

A EI X m 2  x DEi 
m i  x 

Where, CE1 = percentage content of polymyxin Ei, 
AEI = area of the peak due to polymyxin Ei in the 

chromatogram obtained with the test solution, 
m, = mass in milligrams of the substance to be 

examined (dried substance) in the test solution, 

BEI = area of the peak due to polymyxin Ei in the 
chromatogram obtained with reference 
solution (a), 

= mass in milligrams of colistin sulphate RS in 
reference solution (a), 

DE1 = declared percentage content for polymyxin Ei 
in colistin sulphate RS. 

Storage. Store.protected from light and moisture. 

11F- 
Colistin Sulphate Oral Suspension 
Colistin Sulphate Oral Suspension is a dry mixture of Colistin 
Sulphate with or without one or more suitable buffers, colours, 
diluents, dispersants, and flavouring agent. It is filled in a 
sealed container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. 

Colistin Sulphate Oral Suspension contains not less than 90.0 
per cent and not more than 120.0 per cent of the stated amount 
of colistin. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension - may be 
expected to be satisfactory for use, it contains hot less than 
80 .0 per cent of the stated amount of colistir 

COLISTIN TABLETS 

Tests 

pH (2.4.24). 5.0 to 6.0 in the constituted suspension. 

Other tests. Comply with the tests stated under Oral Powders. 

Loss on drying (2.4.19). Not more than 3.0 per cent determined 
on 0.1 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.67 kPa. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), and express the result in mg of Colistin per 
ml. 

Storage. Store protected from light and moisture. 

Colistin Tablets 

Colistin Tablets contain not less than 77.0 per cent contain 
sum of polymyxins El, E2, E3, E1-1 and E1-7M0A of the 
stated amount of Colistin sulphate .  and not more than 10.0 per 
cent of each polymyxins E1-1, E1-7M0A and polymyxin E3. 

Usual strengths. 1000,000 Units (equivalent to 80 mg). 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

NOTE-Carry out the test protected from light. 

Mobile phase. A mixture of 75 volumes of phenol and 25 
volumes of water. 

Test solution. Shake a quantity of powdered tablets containing 
10 mg of Colistin Sulphate with 10 ml of water and filter, add 
0.5 ml of hydrochloric acid to 0.5 ml of the filtrate, heat in a 
sealed tube at 135° for 5 hours, evaporate to dryness on a 
water bath, continue to heat until any residual hydrogen 
chloride has been removed. Dissolve the residue in 0.5 ml of 
water and centrifuge, if necessary. 

Reference solution (a). A 0.25 per cent w/v solution of 
L-leucine RS in water. 

Reference solution (h). A 0.25 per cent w/v solution of 
L-threonine RS in water. 

Reference solution (c). A 0.25 per cent w/v solution of 
L- phenylalanine RS in water. 

Reference solution (d). A 0.25 per cent w/v solution of 
L-serine RS in water. 

Apply to the plate 5 Id of each solution. Allow the mobile 
phase to rise 12 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 1 10° for 5 minutes. 
Therpfiticipal-tpot in the chromatogram obtained with the test 
solutiOn corresponds to that in the chromatograms obtained 
with reference solutions (a) and (b), but shows no spots 
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onitrile  
solving  

f water, 
'id and 



Carbon-Chain 
	

No. of Double 	percentage 
length 
	

bonds 

0.1 
0.1 

8.6to16.5 < 0.5  

1.0 to 3.3 
20.0 to 42.2 
39.4 to 62;  

0.8

0  

0.5 to 1. 

0.5 

0.3 

0.1 
<0.4 

'1 9 

<14 
	

0 

14 
	

0 

16 
	

0 

16 
18 
	

0 

18 
18 
	

2 

18 
	

3 

20 
	

0 

20 
22 
	 0 

22 
24 
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COLISTIN TABLETS 

corresponding to those in the chromatograms obtained with 
reference solutions (c) and (d); the spot obtained with the test 
solution also shows a spot with a very low Re value of 
2, 4-diaminobutyric acid. 

B. Heat 0.5 ml of the filtrate with 0.5 ml of chromotropic acid-
sulphuric acid solution at 100° for 30 minutes. No purple 
colour is produced (distinction from colistin sulfomethate). 

C.The filtrate gives reaction (A) of sulphates (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 25 mg of Colistin Sulphate for 20 minutes with 
40 ml of water, dilute to 50.0 ml with acetonitrile and filter. 

Reference solution (a). Dissolve 25 mg of colistin sulphates 
RS, add 40 ml of water and dilute to 50 ml with acetonitrile. 

Reference solution (h). Dilute 1 volume of reference solution 
(a) to 100 volumes with a mixture of 20 volumes of acetonitrile 
and 80 volumes of water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

end capped octadecylsilane bonded to porous silica 
(3.5 rim). 

- column temperature: 30°, 
- mobile phase: a mixture of 22 volumes of acetonitrile 

and 78 volumes of a solution prepared by dissolving 
4.46 g of anhydrous sodium sulphate in 900 ml of water, 
adjusted to pH 2.4 with dilute orthophosphoric acid 
and dilute to 1000 ml with water. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 20 µl. 

Inject reference solution (a). Run the chromatogram 1.5 times 
the retention time of polymyxin El. The relative retention time 
with reference to polymyxin El is about 16, for polymyxin E2 is 
about 0.45, for polymyxin E3 is about 0.5, for polymyxin El-I is 
about 0.8 and polymyxin E1-7M0A is about 1.1. 

The test is not valid unless the resolution between the peak 
due to polymyxin E2 and polymyxin E 1 is not less than 8.0; 
between the peaks due to polymyxin E2 and polymyxin El -I is 
not less than 6.0; between the peaks due to polymyxin E1-1 
and polymyxin El is not less than 2.5 and between the peaks 
due to polymyxin El and polymyxin E1-7M0A is not less than 
1.5. 

Inject reference solution (b) and the test solution. The area of 

IP 2018  

any peak with area less than the area of peak due to Pollti
ymolYix(bin) El in the chromatogram obtained with reference solution  

and any peak due to polymyxin E2, E3, EI-I, E 1 and El. . 7M0A. 
Other tests. Comply with the test stated under Tablets. 

Assay. Determine by the microbiological assay of ant 
Method A (2.2.10). 

The precision of the assay is such that the fiduc ia 1 limits f t 
 error are not less than 95 per cent and not more than 

105 per cent of the estimated potency. The upper fiduc ial m 
of error is not less than 97.0 per cent and the lower fiducial 
limit of error is not more than 110.0 per cent of the stated 

limit 

i ot  

number of units. 

Storage. Store protected from light. 

Corn Oil 
Corn Oil is the refined fixed oil obtained from the embryo of 
Zea mays Linne (Fam. Gramineae). 

Category. Pharmaceutical aid. 

Description. A clear, light yellow-coloured, oily liquid with a 
faint characteristic odour and slightly nutty, sweet taste 
resembling cooked sweet corn. 

Identification 

Complies with the test of Fatty Acid Composition by Gas 
Chromatography (2.3.50) and exhibits the fo flowing 
composition profile of fatty acids. 

I) 

1 
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Refracti∎  e i ndex (2.4.27). 1.470 to 1.474. 

HeavY metals (2.3.13). 2.0 g complies with limit test for heavy 

metals. NictliodB (10 PPIn). 

valor 12.i I. 3c . (223.  )3. N3 5o)t.  mNootremtho  

anre t0h.an2.  10.0. 
sPaeprooxniidti

cation value (2.3.37). 187 to 193. 

Unsapo 

Acid 

Iodine 

due 

(2.3.28). 102 to 130. 

lifiable matter (2.3.39). Not more than 1.5 per cent. i 

Water (2.3.43). Not more than 0.1 per cent, determined on 

0.5 g in a mixture of equal volumes of decanol and methanol. 

Alkaline impurities. Not more than 0.1 ml of 0.01 M 
hydrochloricmxlona 

ml ofacetone 

td o  ni is an  used. 

0.3 .3 ml of water, and *Id 0.05 ml of 
bromophenol blue TS. Neutralize the solution to a green colour 
if necessary with 0.01 M hydrochloric acid or 0.01 M sodium 
hydroxide. Add 10 ml of Corn Oil, shake, well and allow to 
stand. Titrate with 0.01 M hydrochloric acid to change the 
colour of the upper layer to yellow. 

Storage. Store protected from light, moisture and avoid 
exposure to excessive heat 

Labelling. The label states (1) the name and quantity of any 
added antioxidant; (2) whether the content are suitable for 
use in the manufacture of parenteral preparations. 

Cortisone Acetate 

C2.1 1-13006 
	

Mol. Wt 402.5 

Catego ry 

 

dried bas 

Cortisone 
not more 

Cortisone Acetate is 17a,21-dihydroxypregn-4-ene- 
3,1 1,20-tr 

bas is. 

ione 21-acetate. 

than 104.0 per cent of C 23 H 3006, calculated on the 
Acetate contains not less than 96.0 per cent and 

Adrenocortical steroid. 
Dose. Orally, 25 to 37.5 mg daily, in divifi6d . doses•; by .  intramusc ular injection, 50 to 400 mg daily, insingle or divided 
doses. 

Description. A white or almost white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone 
acetate RS or with the reference spectrum of cortisone acetate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offormamide. 

Mobile phase. Chloroform. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the same solvent mixture. 

Reference solution (a). Dissolve 25 mg of cortisone acetate 
RS in 10 ml of the same solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2 1.t1 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° fora further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

C. 10 mg gives the reactions of acetyl groups (2.3.1). 

Tests 

Specific optical rotation (2.4.22). +211° to +220°, determined in a 
1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Dissolve 50 mg in sufficient ethanol 
(95 per cent) to produce 100 ml and dilute 2 ml to 100 ml with 
the same solvent. Absorbance of the resulting solution at the 
maximum at about 240 nm, 0.375 to 0.405. 

Related substances. Determine by liquid chromatography 
(2A.14). 

ibiotics. 

any peak other than principal peak in the:Atfornittogfam Test 
obtained with test solution is not greater that 4.0per edit and 	-- 
sum of all the peaks is not greater than 23.0 per cent. Ignore Weight per ml (2.4.29). 0.914 g to 0.921 g. 

CORTISONE ACETATE 



C. 10 mg gives the reactions of acetyle groups (2.3.1). 

Tests 

pH (2.4d1.24su

13ta  

) 

. 5s.0tnoc7e2s. Related 	 Determine by liquid chromatography 
(2.4.14) 

‘‘ der 
ining 

t and 
isone 

Prepare the following solutions immediately before use. 

Test solution. Dissolve 25.0 mg of the substance under 
examination in acetonitrile and dilute to 10.0 ml with the same 
solvent. 

Reference solution (a). Dissolve 2 mg of cortisone acetate 

RS and 2 mg of hydrocortisone acetate RS in acetonitrile and 
dilute to 100.0 ml with the same solvent. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

packed with octadecylsilane bonded to porous silica 

(5  gm), 
- mobile phase: a mixture of 400 ml of acetonitrile and 

550 ml of water, allowed to equilibrate sufficient water 
added to produce 1000 ml and mixed, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 ill. 

Equilibrate the column with the mobile phase for 30 minutes. 

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram is at least 50 per cent of the full scale of the 
recorder. 

Inject reference solution (a). The retention times are: 
hydrocortisone acetate, about 10 minutes and cortisone 
acetate, about 12 minutes. The test is not valid unless the 
resolution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4.2. 

Inject reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak other than the principal peak, is not 
greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak, is not greater than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
0.5 g by drying in an oven at 105° for 3 hours. 

Assay. dissolve 0.1 g in ethanol and dilute to 100.0 nil with the 
same solvent. Dilute 2.0 ml of the solution to -1430.0 ml -with 

ethanol. Measure the absorbance at the maximum at about 

237 nm (2.4.7). 

2018 
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Cortisone Injection 

Cortisone Acetate Injection 

Cortisone Injection is a sterile suspension of a very t i r i p c 
 of Cortisone Acetate in Sodium Chloride Injection coma 

suitable dispersing agents. 

Cortisone Injection contains not less than 90.0 per cen 
not more than 110.0 per cent of the stated amount of con 
acetate, C23H3006. 

Usual strength. 25 mg per ml. 

Description. A white suspension, which settles on:landing, 
but readily disperses on shaking. 

Identification 

Extract a volume of the injection containing 0.1 g of Cortisone 
Acetate with 6 ml of chloroform, filter and evaporate the 
chloroform. The residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone acetate 

RS or with the reference spectrum of cortisone acetate. 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Solvent mixture. 90 volumes of acetone and 10 volumes of 

formamide. 

Mobile phase. Chloroform. 

Test solution. Dissolve a quantity of injection containing 
25 mg of cortisone in the solvent mixture and dilute to 10.0 ml 
with the solvent mixture. 

Reference solution (a). Dissolve 25 mg of cortisone acetate 

RS in 10 ml of the solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 

and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 

solvent mixture, allow the solvent mixture to ascend to the 

top, remove the plate from the tank and allow the solvent to 

evaporate. Use within 2 hours, with the flow of the mobile 

phase in the direction in which the aforementioned treatment 

was done. 

Apply to the plate 2 jul of each solution. Allow the mobile 

phasetoiise 12 em. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 

the hot plate with ethanolic sulphuric acid (20 per cent vIv)• 

Heat at 120° a further 10 minutes, allow to cool and examine f" 
in  daylight tmd under ultraviolet light at 365 nm. The principal 

spot in the chromatogram obtained with the test solution 

corresponds to that in the chromatogram obtained with 

reference solution (a). The principal spot in the chromatogram 

obtained with reference solution (b) appears as a single, 

compact spot. 

Test solution. Mix a quantity of the suspension containing 
25 mg of Cortisone Acetate with 15 ml of isopr,opyl alcohol, 
evaporate to dryness on a steam bath. To the residue add 
10 ml of the mobile phase, shake, mix with the aid of ultrasound 
and filter (such as Whatman GF/C filter). 

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 
w/v each of cortisone acetate RS and hydrocortisone acetate 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

packed with octadecylsilane bonded to porous silica 
(5 um) (such as Hypersil ODS), 

- mobile phase: a mixture of 400 ml of acetonitrile and 
550 ml of water, allowed to equilibrate and sufficient 
0' ater added to produce 1000 ml, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 

The retentiontimes are: hydrocortisone acetate, about 10 in 	e   
and cortisone acetate, about 12 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4.2. 
Inject reference ference solution (a) and the test solution. Continue 

 the chromatography for twice the retention time of the principal 

0.05 times the area of the principal peak in the cbromatOgrAm 

peak. In the chromatogram obtained with the test solution, 
the area obtained  of any secondary peak is not greater than half the 
area of the 

 

he principal peak in the chromatogram obtained with 
reference 'solution (a) (0.5 per cent); the sum of the areas of all the 
secondary peaks is not greater than 1.5 times the area of the principal 

peak in the chromatogram obtained with reference 
(a) (1.5 per cent). Ignore any peak witli, an area -  lesithan 

solution I  

--:-..--- ' 
-, -),-, ...------,;, 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Add 50 ml of methanol to a quantity of the 
injection containing about 10 mg of Cortisone Acetate, shake, 
mix with the aid of ultrasound for 2 minutes, dilute to 100.0 ml 
with water, shake, centrifuge and use the supernatant liquid. 

Reference solution. Dilute 50 ml of a solution in methanol 
containing 0.02 per cent w/v each of cortisone acetate RS and 
prednisolone RS to 100.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- mobile phase: methanol (60 per cent), 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cortisone acetate and 
prednisolone in the chromatogram obtained is at least 5.0. 

Inject the reference solution and the test solution. 

Calculate the content of C23H 3006  in the injection. 

Storage. Store protected from light in single dose or multiple 
dose containers at a temperature not exceeding 30°. It should 
not be allowed to freeze. 

Labelling. The label states (1) the name(s) of the dispersing 
agent(s) added; (2) that it is not meant to be given by 
intravenous injection; (3) that the container should be gently 
shaken before a dose is withdrawn. 

Cortisone Tablets 

Cortisone Acetate Tablets 

Cortisone Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cortisone 
acetate, C23H3006• 

Usual strengths. 5 mg; 25 mg. 

Identification 

Extract a quantity of the powdered tablets containing 0.1 g of 
Cortisone Acetate with 5 ml of chloroform, filter and evaporate 
the chloroform. The residue complies with the following tests. 

A: pettittfine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone 
acetate RS or with the reference spectrum of cortisone acetate. 

CORTISONE ACETATE 
	

IP CORTISONE TABLETS 

Calculate the content of C 23 H3006 taking 395 as the spc 
absorbance at 237 nm. 

Storage. Store protected from light. 	 ii 

with reference solution (a) (0.05 per cent), 
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B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of dimethylformamide. 

Mobile phase. Chloroform. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the same solvent mixture. 

Reference solution (a). Dissolve 25 mg of cortisone acetate 
RS in 10 ml of the same solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2 .tl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

C. 10 mg gives the reactions of acetyl groups (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Mix a quantity of the powdered tablets 
containing 25 mg of Cortisone Acetate with 10 ml of the mobile 
phase, place in an ultrasonic bath for 10 minutes and filter 
(such as Whatman GF/C filter). 

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 
w/v each of cortisone acetate RS and hydrocortisone acetate 
RS in the mobile phase. 

(5 gm) (such as Hypersil ODS), 

— mobile phase: a mixture of 400 ml of acetollitr i le  and 
550 ml of water, allowed to equilibrate and iiffic i ent  
water added to produce 1000 ml, 

— flow rate: 1 ml per minute, 
— spectrophotometer set at 254 nm, 
— injection volume: 20 gl. 

Inject reference solution (b). The retention times are. 
hydrocortisone acetate, about 10 minutes and cortisone. 
acetate, about 12 minutes. The test is not valid unless the 
resolution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4.2. 

Inject reference solution (a) and the test solution. C ontinue the 
chromatography for twice the retention time of the  principal peak. 
In the chromatogram obtained with the test solution, 
the area of any secondary peak is not greater than half the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); the sum of the areas of all the 
secondary peaks is not greater than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Uniformity of content. (For tablets containing 10 mg or less) 
Complies with the test stated under Tablets. 

Powder one tablet, add 50 ml of ethanol, shake for 30 minutes 
and add sufficient ethanol to produce 100.0 ml. Centrifuge and 
dilute a suitable volume of the supernatant liquid 
containing 0.5 mg of Cortisone Acetate to 50.0 ml with ethanol. 
Measure the absorbance of the resulting solution at the maximum 
at about 240 nm (2.4.7). Calculate the content ofC23H3006 taking 
390 as the specific absorbance at 240 nm. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a mixture of a I per cent v/v solution of 
hydrochloric acid and 30 volumes of 2-propanol, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 

a membrane filter with an average pore diameter not greater 

than 1.0 gm. Measure the absorbance of the filtrate, suitably 

diluted if necessary with the medium, at the maximum at about 

242 nm (2.4.7). Calculate the content of C23H3006 taking 399 as 

the specific absorbance at 242 nm. 

D. Not less than 75 per cent of the stated amount of C 23H3o0t-

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

rnethciri;9Ito a.quantity of the powder containing about 10 mg 

of Cortisone Acetate, shake, mix with the aid of ultrasound for 

dilute to 100.0m1 with water, shake, centrifuge and 

u2seillefetrhen solution. Dilute  t 

liquid. 

uid.  
g 

	50 ml of a solution in methanol 

containing 0.02 per cent w/v each of cortisone acetate RS and 

Ch_rommasaocas:taHotabdgypiilerneac

leePyphase:

rsshissii syst
em m 

esiml column isa  

prednisolone to 100.0 ml withw2a

5toem x 4.6 mm, packed

water.

thanol (60 per cent), 

e bonded to porous silica (5 p.m) (such 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 240 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cortisone, acetate and 
prednisolone in the chromatogram obtained is at least 5.0. 

Inject the reference solution and the test solution. 

Calculate the content of C23H 3006  in the tablets. 

Storage. Store protected from light. 

Absorbent Cotton 
Absorbent Cotton Wool 

Absorbent C otton consists of the new fibres or good quality 
new combers obtained from the seed coat of various species 
of the genus Gossypium Linn., cleaned, purified, bleached 
and carded. It does not contain any compensatory colouring 
matter. 

Category. Surgical dressing. 

Description. White, well -carded fibres of average staple length 
not less than 10 mm, containing not more than traces of leaf 
residue, seed coat and other impurities. It offers appreciable 
resistance when pulled and does not shed a significant 
quantity of dust when shaken gently; practically odourless. 

Identification 

A. When examined under a microscope, each fibre is seen to 
consist of a single cell, up to about 4 cm long and up to 40 gm 
Wide. in the form of a flattened tube with thick and rounded 
Walls and often twisted. 

13. Treat with iodinated zinc chloride solution; the fibres 
become violet. 

C. 
 To 0.1 g add 10 ml of zinc chloride solutiofOtt to 40° and _ 
lowed to stand for 2 'A hours, shaking oicaSionally; the fibre 

Tests 

Solution A. To 15.0 g add 150 ml of water, macerate for 2 hours 
in a closed vessel, decant the liquid, carefully squeezing out 
the residual liquid with a glass rod and mix. Reserve 10 ml for 
the test for surface-active substances and filter the remainder. 

Acidity or alkalinity.To 25 ml of solution A add 0.1 ml of 
dilute phenolphthalein solution; to another 25 ml add 0.05 ml 
of methyl orange solution. Neither solution shows a pink 
colour. 

Surface-active substances. Into a 25-m1 graduated, ground-
glass stoppered cylinder with external diameter of 18 to 
22 mm, previously rinsed with sulphuric acid and then with 
water, add the 10 ml portion of solution A, shake vigorously 
30 times in 10 seconds, allow to stand for 1 minute and shake 
again 30 times. After 5 minutes, any foam present must not 
cover the entire surface of the liquid. 

Absorbency 

Apparatus. A dry, cylindrical wire basket, 80 mm high and 
50 mm in diameter, fabricated from wire of diameter 0.4 mm and 
having a mesh aperture of 15 to 20 mm; the basket weighs 
2.4 to 3.0 g. 

Sinking time. Not more than 10 seconds, determined by the 
following method. 

Weigh the basket to the nearest 10 mg. Take five samples, 
each of approximately 1 g, from different places in the material 
being examined, pack loosely in the basket and weigh the 
packed basket to the nearest 10 mg. Hold the basket with its 
long axis in the horizontal position and drop it from a height of 
about 10 mm into water at 25° contained in a beaker at least 
12 cm in diameter and filled to a depth of 10 cm. Measure with 
a stopwatch the time taken by the basket to sink below the 
surface of the water. Repeat the procedure on two further 
samples and calculate the average value. 

Water-holding capacity. Not less than 23.0 g per g, determined 
by the following method. 

After the sinking time has been recorded in test A, remove the 
basket from the water, allow it to drain for exactly 30 seconds 
with its long axis in the horizontal position, transfer it to a tared 
beaker and weigh to the nearest 10 mg. Calculate the weight of 
water retained by the sample. Repeat the procedure on two 
further samples and calculate the average value. 

Foreign fibres. When examined under a microscope,  it  is seen 
to consist exclusively of typical cotton fibres, except that 
occasionally a few isolated foreign fibres may be seen. 

Fluorescence. Examine a layer about 5 mm in thickness under 
ultravrOIet ligtitat 365 nm. It shows only a slight, brownish-

" violeffluorescence and a few yellow particles. Not more than a 
few isolated fibres show an intense blue fluorescence. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 rarn„packed.-with Test solution. Weigh and powder 20 tablets. Add 50 ml of 

packed with octadecylsilane bonded jo o'o{qs silica 
s do not dissolve. 
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COTTONSEED OIL 

Colouring matter. Slowly extract 10 g in a narrow percolator 
with ethanol (95 per cent) until 50 ml of extract is obtained. The 
extract is not more intensely coloured than reference solution 
YS5 or GYS6 (2.4.1) or a solution prepared in the following 
manner. To 3.0 ml of CSS add 7.0 ml of a solution of hydrochloric 
acid containing 1.0 per cent v/v of hydrochloric acid and dilute 
0.5 ml of the resulting solution to 10 ml with the same solution of 
hydrochloric acid. 

Ether-soluble substances. Not more than 0.5 per cent determined 
by the following method. Extract 5 g with ether in a continuous 
extraction apparatus (2.1.8), for 4 hours in such a way that the 
rate is at least four extractions per hour. Evaporate the ether and 
dry the residue to constant weight at 105°. 

Water-soluble substances. Not more than 0.5 per cent, 
determined by the following method. Boil 5 g with 500 ml of 
water for 30 minutes, stirring frequently and replacing the 
water lost by evaporation. Decant the liquid into a beaker, 
squeeze the residual liquid from the material carefully with a 
glass rod, mix the liquids and filter the extract. Evaporate 
400 ml of the filtrate (corresponding to 4/5 of the mass of the 
sample taken) and dry the residue to constant weight at 105°. 

Neps. A thin layer approximately equivalent to 0.5 g for an area 
of 450 sq. cm . spread uniformly between two glass plates, and 
viewed by the naked eye under transmitted light, does not 
show more neps than about an average of 250 for three tests. 

Sulphated ash (2.3.18). Not more than 0.5 per cent, determined 
on 5.0 g, using 2 ml of sulphuric acid. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 5.0 g by drying in an oven at 105°. 

Storage. Store in a dust-proof package, in a dry place. 

Cottonseed Oil 
Cottonseed Oil is the refined fixed oil obtained from the seed 
of cultivated plants of various varieties of Gos.sypium hirsutum 
Linne or of other species of Gossypium (Fam. Malvaceae). It 
may contain suitable antioxidants. 

Category. Pharmaceutical aid. 

Description. A Pale yellow or bright golden yellow-coloured, 
clear oily liquid. It is odourless, or nearly so, with a bland, 
nutty taste. At temperatures below 10° particles of solid fat 
may separate from the oil, and at about -5° to 0° the oil becomes 
solid or nearly so. If it solidifies, the oil should be remelted 
and thoroughly mixed before use. 

Identification 

Complies with the test of Fatty Acid Composition byGas;" 
chromatography, Method A (2.3.50) and exhibits the following 

1F. 2 

Carbon-Chain 
length 

No. of Double 
bonds 

<14 0 or 1 
14 0 
16 0 
16 1 
18 0 
18 1 
18 2 
18 3 
20 0 

20 1 
22 0 

22 
24 0 

Tests 

Weight per ml ( 2.4.29). 0.915 g to 0.921 g. 

Refractive index (2.4.27). 1.4645 to 1.4655. 

Heavy metals (2.3.13). 2.0 g complies with limit test f 
metals, Method B (10 ppm). 

Acid value (2.3.23). Not more than 0.2. 

Peroxide value (2.3.35). Not more than 10.0. 

Iodine value (2.3.28). 109 to 120. 

Unsaponifiable matter (2.3.39). Not more than 1.5 pc 

Water (2.3.43). Not more than 0.1 per cent, deterip 
0.5 g. 

Alkaline impurities. Not more than 0.1 ml of 0. 0 1 M 

hydrochloric acid is used. 

Mix 10 ml of acetone and 0.3 ml of water, and add 0.05 ml of 

bromophenol blue. Neutralize the solution to a green colour, 

if necessary, with 0.01 M hydrochloric acid or 0.01 Al sodium 
hydroxide. Add 10 ml of cotton seed oil, shake, and allow to 

stand. Titrate with 0.01 M hydrochloric acid to change the 

color of the upper layer to yellow. 

Storage. Store protected from light, moisture and avoid 

exposure to excessive heat. 

Labelling. The label states (1) the name and quantity of any 

added antioxidant, (2) whether the contents are suitable for 
use in the manufacture of parenteral preparations. 

Cresol 
Cresol is a mixture of cresols and other phenols obtair 
coal tar. _ 	- - 

Category. Disinfectant; pharmaceutical aid (antin i 
icrobial 

1p 2018 

Description. An almost colourless to pale brownish-yellow 

liquid, becoming darker on keeping or on exposure to light; 

odour. resembling that of phenol but more tarry. 
 

do  

inficitaoadtd 

two 

 i o  1310po 

parts. 
ml of water, shake and filter. Divide the 

Tilil 

 

filtrate into

in 	

To one part add ferric chloride test 

solution; a transient bluish colour is produced. To the other 

part add bromine solution; a pale yellow flocculent precipitate 

is produced. 

Tests 

Distillation range (2.4.8). Not more than 2.0 per cent v/v distils 
below 188 111(1 not less than 80.0 per cent v/v between 195° 

and 205'. 	 oe" 
kciditv. A 2 per cent w/v solution is neutral to bromocresol 

iniiple solution. 

Weight per ml (2.4.29). 1.029 g to 1.044 g. 

Hydrocarbons and volatile bases. Place 50 ml in a 500-m1 round-
bottomed flask, add about 83 ml of a 27 per cent w/v solution 
ofsodium hydroxide and 100 ml of water and mix thoroughly. 
Connect the flask to a splash-bulb and air condenser about 
60 cm long, with the end of the air-condenser fitting closely 
into the neck of a 250-m1 pear-shaped separator and passing 
well into the separator, which has a cylindrical graduated 
portion above the stopcock. Fill the graduated portion of the 
separator with water. Distil rapidly until 75 ml of distillate has 
been collected, cooling the separator in running water, if 
necessary. Allow the separator to stand in a vertical position 
until separation is complete and draw off the aqueous liquid 
into a titration flask. 

Hydrocarbons - Allow the separator to stand for a short 
time, measure the volume of hydrocarbon oil in the graduated 
portion and warm if necessary in order to keep the oil in the 
liquid state; subtract the volume of volatile bases in the 
hydrocarbon oil, as determined in the following test; not more 
than 0.5 per cent v/v of hydrocarbon oil is present. 

Volatile bases - To the aqueous portion of the distillate 
obtained in the preceding test, add any aqueous liquid still 
remaining in the separator and neutralise it if necessary with 
0.1 M hydrochloric acid, using phenolphthalein solution as 
indicator. Titrate with 1 M hydrochloric acid using methyl 
orange solution as indicator. Wash the oil from the separator 
into the 

titration flask with water and again titrate with / M 
hydrochloric acid. From the volume of additional I M 
hydrochloric acid calculate the proportion of volatile bases 
in the hydrocarbon oil. From the total valt.iiiie- 
hydrochloric acid used in both titrations calculate the 
ProPortion of volatile bases in cresol. 

CRESOL WITH SOAP SOLUTION 

1 ml of 1 M hydrochloric acid is equivalent to 0.08 ml of 
volatile bases; not more than 0.15 per cent v/v of volatile 
bases, calculated as pyridine, are present. 

Sulphur compounds. Place about 20 ml in a small conical flask. 
Moisten a piece of filter paper with a 10 per cent w/v solution 
of lead acetate and fix it on the mouth of the flask; heat the 
flask on a water-bath for 5 minutes; the filter paper shows not 
more than a light yellow colour. 

Non-volatile matter. Not more than 0.1 per cent w/v when 
evaporated on a water-bath and dried to constant weight at 
105°. 

Storage. Store protected from light. 

Cresol with Soap Solution 
Lysol 
Cresol with Soap Solution is prepared by the saponification 
of a mixture of Cresol with vegetable oils such as cotton seed, 
linseed, soyabean or similar oils but excluding coconut and 
palm kernel oils. Alternatively, the mixed fatty acids derived 
from these oils may be used. 

Cresol with Soap Solution contains not less than 47.0 per cent 
v/v and not more than 53.0 per cent v/v of Cresol. 

Category. Disinfectant. 

Description. An amber-coloured to reddish-brown liquid; 
odour, that of cresol; soapy to touch. 

Tests 

Appearance of solution. 5 ml mixed with 95 ml of water forms 
a clear solution without producing any opalescence on 
standing for 3 hours. 

Alkalinity. Dilute 5 ml with 50 ml of ethanol (95 per cent) 
neutralised to phenol red solution and titrate with 1 M 
sulphuric acid, using phenol red solution as indicator; not 
more than 0.6 ml is required. 

Hydrocarbons and volatile bases. Distil 120 ml until all the 
water and 50 ml of cresol have been collected. Place the cresol 
thus recovered in a 500-m1 round-bottomed flask, add about 
83 ml of a 27 per cent w/v solution of sodium hydroxide and 
100 ml of water and mix thoroughly. Connect the flask to a 
splash-bulb and air condenser about 60 cm long, with the end 
of the air-condenser fitting closely into the neck of a 250-m1 
pear-shaped separator and passing well into the separator, 
which has a cylindrical graduated portion above the stopcock. 
Fill the graduated portion of the separator with water. Distil 
rapidly until 75 nil of distillate has been collected, cooling the 
separAtor ityrikining water, if necessary. Allow the separator 
to stand-in a vertical position until separation is complete and 
draw off the aqueous liquid into a titration flask. 

percentag 

5_0.2 
0.3 to 1.0 

18.0 to 26.4 
1.2 

2.1 to 3.3 

14.0 to 21.7 

46.7 to 58.3 

5 1.0 

5_ 1.0 

5 0.5 

5_ 0.6 

5 0.5 

5. 0.5 

- cent. 

fined on 

composition profile of fatty acids. 	 pregervative). 
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CRESOL WITH SOAP SOLUTION CROSPOVIDONE 

Hydrocarbons - Allow the separator to stand for a short 
time, measure the volume of hydrocarbon oil in the graduated 
portion and warm if necessary in order to keep the oil in the 
liquid state; subtract the volume of volatile bases in the 
hydrocarbon oil, as determined in the following test; not more 
than 0.5 per cent v/v of hydrocarbon oil is present. 

Volatile bases -To the aqueous portion of the distillate 
obtained in the preceding test, add any aqueous liquid still 
remaining in the separator and neutralise it if necessary with 
0.1 M hydrochloric acid, using phenolphthalein solution as 
indicator. Titrate with 1 M hydrochloric acid using methyl 
orange solution as indicator. Wash the oil from the separator 
into the titration flask with water and again titrate with 1 M 
hydrochloric acid. From the volume of additional 1 M 
hydrochloric acid calculate the proportion of volatile bases 
in the hydrocarbon oil. From the total volume of 1 M 
hydrochloric acid used in both titrations calculate the 
proportion of volatile bases in cresol. 

1 ml of 1 M hydrochloric acid is equivalent to 0.08 ml of 
volatile bases; not more than 0.15 per cent v/v of volatile 
bases, calculated as pyridine, are present. 

Sulphur compounds. Complies with the test for Sulphur 
compounds described under Cresol. 

Assay. To 50 ml, accurately measured, add 150 ml of kerosene, 
mix and add little powdered pumice stone and 3 g of sodium 
bicarbonate. Distil into a separator, the rate of distillation 
being not more than 2 drops per second until the kerosene 
and cresol have completely distilled. This is indicated by the 
distillate being yellow in colour. Stop the distillation, add 
50 ml of kerosene and collect a further 50 ml of the distillate. 
Discard the lower aqueous layer in the separator, dry the 
remainder with anhydrous calcium chloride and shake with 
10 ml of sulphuric acid (50 per cent w/w). Set aside for 
2 hours, reject the acid layer and to the kerosene layer add 
40 ml of sodium hydroxide solution and shake for 5 minutes. 
Transfer the alkaline layer to a 100-m1 volumetric flask and 
extract the kerosene layer with 20 ml of sodium hydroxide 
solution adding the alkaline layer to that in the 100-m1 
volumetric flask. Add sodium hydroxide solution from a burette 
to make the volume in the flask to 100 ml. The difference 
between the burette reading and 40.5 is equal to the volume of 
cresol in 50 ml of the sample. 

Storage. Store protected from light. 

Croscarmellose Sodium 
Croscarmellose sodium (cross-linked sodium carboxymethyl 
cellulose) is the sodium salt of a 
O-carboxymethylated cellulose. 

Category. Excipient. 
- 	• 

1 

Description. A white or greyish -white powder. 

Identification 

A. Shake 1 g with 100 ml of 0.0004 per cent w/v solution of 
methylene blue and allow to settle. The substance 
examination absorbs the methylene blue and settles as a blue, 

under 

fibrous mass. 

B. Shake 1 g with 50 ml of water. Transfer 1 ml of the mixture dtur  \r,enet4ttohi joaee 
 test-tube, add 1 ml of water and 0.05 ml of a freshly pip 

per cent w/v solution of a-naphthol in methanol. Incli ne 
test-tube and add carefully 2 ml of sulphuric acid 

doa 

side so that it forms a lower layer. A reddish-violet colour 
develops at the interface. 

C. The solution prepared from the sulphated ash in the test for 
Heavy metals (see Tests) gives reaction (a) of sodium salts 
(2.3.1) 

Tests 

pH (2.4.24). 5.0 to 7.0, determined on 1.0 per cent 
 in carbon dioxide-free water. 

Degree of substitution. Take 1.0 g in 500 ml conical flask, add 
300 ml of a 10 per cent w/v solution of sodium chloride, 
25.0 ml of 0.1 M sodium hydroxide, stopper the flask and 
allow to stand for 5 minutes, shaking occasionally. Add 
0.05 ml of m-cresol purple solution and about 15 ml of al U 
hydrochloric acid from a burette. Insert the stopper and shake. 
If the solution is violet, add 0.1 M hydrochloric acid in 1 ml portions 
until the solution becomes yellow, shaking after each addition. 
Titrate with 0.1 M sodium hydroxide until the colour turns to 
violet. 

Calculate the number of milliequivalents ( M) abase required 

for the neutralisation equivalent to 1 g of dried substance. 

Calculate the degree of acid carboxymethyl subst itution (.4) 
from the expression: 

1150 M 

(7102 - 412 M- 80C) 

where, C = sulphated ash as a percentage 

Calculate the degree of sodium carboxymethyl s ubstitution 

(S) from the expression: 

(162 + 58 A) C  

(7102 - 80 C) 

is between 

um of the 
I glycollate 
ed basis. 

sodium chloride. Place 5.0 g in a 250 ml conical flask, add 

9 ml of water and 5 ml of strong hydrogen peroxide solution 

arid heat on a water-bath for 20 minutes stirring occasionally to 

ensure total hydration. Cool, add 100 ml of water and 10 ml of 

nitric acid. Titrate with 0.05 M silver nitrate determining the 
end-point potentiometrically (2.4.25) using a silver indicator 

electrode and a double-junction reference electrode containing 

a 10 per cent w/v solution of potassium nitrate in the outer 
jacket and a standard filling solution in the inner jacket, and 

ssItaimrriclin.ogf  constantly .o.o5m s   

silver ver nitrate is equivalent to 0.002922 g of 

Sodium glycollate. Place 0.5 g of the substance under 
examination in a 100 ml beaker. Add 5 ml ofglacial acetic acid 

and 5 ml of water and stir to ensure total hydration (about 
15 minutes). Add 50 ml of acetone and 1 g ofsociffim chloride. 
Stir for several minutes to ensure complete precipitation of 

the carboxymethylcellulose. Filter through a fast filter paper 
impregnated with acetone into a volumetric flask, rinse the 
beaker and filter with 30 ml of acetone and dilute the filtrate to 
100.0 ml with the same solvent. Allow to stand for 24 hours 
without shaking. Use the clear supernatant to prepare the test 
solution. 

Reference solution. Dissolve 0.1 g ofglycollic acid in 100 ml 
of water. Use the solution within 30 days. Transfer 1.0 ml, 2.0 
ml, 3.0 ml and 4.0 ml of the solution to separate volumetric 
flasks; dilute the contents of each flask to 5.0 ml with water, 
add 5 ml ofglacial acetic acid, dilute to 100.0 ml with acetone 
and mix. 

Transfer 2.0 ml of the test solution and 2.0 ml of each of the 
reference solutions to separate 25 ml volumetric flasks. Heat 
the uncovered flasks for 20 minutes on a water-bath to eliminate 
acetone. Allow to cool and add 5.0 ml of 2,7- 
dihydroxynaphthalene solution to each flask. Mix, add a 
further 15.0 ml of 2, 7-dihydroxvnaphthalene solution and 
mix again. Close the flasks with aluminium foil and heat on a 
water-bath for 20 minutes. Cool and dilute to 25.0 ml with 
sulphuric. acid. 

Measure the absorbance (2.4.7) of each solution at 540 nm. 
Prepare a blank using 2.0 ml of a solution containing 5 per cent 
\qv each ofglacial acetic acid and water in acetone. Prepare 
a standard curve using the absorbances obtained with the 
reference solutions. From the standard curve and the 
absorbance of the test solution, determine the mass, in 
milligrams, ofglycollic acid in the substance under examination, 
and calculate the content of sodium glycollate from the 
expression: 

10x 1.29xa 

(100 - b)m 

where, 1.29 = the factor converting glycollic acid to sodium 
glycollate 

b = loss on drying as a percentage 
m = mass of the substance under examination, in 

grams 

Water-soluble substances. Not more than 10.0 per cent. 
Disperse 10.0 g in 800.0 ml of water and stir for 1 minute every 
10 minutes during the first 30 minutes. Allow to stand for 1 hour 
and centrifuge, if necessary. Decant 200.0 ml of the supernatant 
liquid on to a fast filter paper in a vacuum filtration funnel, apply 
vacuum and collect 150.0 ml of the filtrate. Evaporate to dryness 
and dry the residue at 100° to 105° for 4 hours. 

Heavy metals (2.3.13). To the residue obtained in Sulphated 
ash add 1 ml of hydrochloric acid and evaporate on a water-
bath. Take up the residue in 20 ml of water. 12 ml of the solution 
complies with the limit test for heavy metals, Method D 
(20 ppm), using 10.0 ml of lead standard solution (1 ppm Pb). 

Settling volume. 10.0 to 30.0 ml. Place 75 ml of water in a 
100 ml graduated cylinder and add 1.5 g of the substance 
under examination in 0.5 g portions, shaking vigorously after 
each addition. Dilute to 100.0 ml with water and shake again 
until the substance is homogeneously distributed. Allow to 
stand for 4 hours. 

!Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 103 CFU per g and total fungal count is not more 
than 1 02 CFU per g determined by plate count. 1 g is free from 
Escherichia coli. 

Sulphated ash (2.3.18). 14.0 to 28.0 per cent, determined on 
1.0 g, using a mixture of equal volumes of sulphuric acid and 
water, and calculated on the dried basis. 

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 6 hours. 

Crospovidone 
1-Etheny1-2-pyrrolidinone homopolymer; 1-Vinyl-
2-pyrrolidinone homopolymer 

H 

(C61-19N0),, 

Crospovidone is 

Mol. Wt. (111.1)„ 

a water-insoluble synthetic crosslinked 

w/v solution 

The degree of substitution is the sum ofA + Sand it 
0.60 and 0.85, calculated on the dried basis. 

crosOinkeq, partly 	. Soctrnm elpotide and sodium glycollate. The 
percentage cents of sodium chloride and sodiun 

not more-than 0.5 per cent, calculated on the dr 

homopolymer of N-vinyl-2-pyrrolidinone. 

• CroV6Vidond contains not less than 11.0 per cent and not 
more than 12:8 per cent of nitrogen (N), calculated on the 
anhydrous basis. 
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Category. Excipient. 

Description. A white to creamy white hygroscopic powder 
having a faint odour. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6) 
on specimen previously dried in vacuum at 105° for 1 hour. 
Compare the spectrum with that obtained with crospovidone 
RS. 

B. Suspend 1 g in 10 ml of water, add 0.1 ml of 0. 1 M iodine, 
and shake for 30 seconds. Add 1 ml of starch solution, and 
shake; no blue color develops. 

Tests 

pH (2.4.24). 5.0 and 8.0, determined in a 1.0 per cent w/v 
aqueous suspension. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Water-soluble substances. Transfer 25.0 g to a 400 ml beaker, 
add 200 ml of water, and stir on a magnetic stirrer, using a 5-cm 
stirring bar, for 1 hour. Transfer to a 250 ml volumetric flask 
with the aid of about 25 ml of water, add water to volume, and 
mix. Allow the bulk of the solids to settle. Pass about 100 ml of 
the relatively clear supernatant through a membrane filter 
having a 0.45 mm porosity, protected against clogging by 
super imposing a membrane filter. Transfer 50.0 ml of the clear 
filtrate to a tared 100 ml beaker, evaporate to dryness, and dry 
at 110° for 3 hours: the weight of the residue does not exceed 
75 mg (1.5 per cent). 

Impurity A. Determine by liquid chromatography (2.4.14). 

Test solution. Shake 1.25 g of the substance under examination 
in 50.0 ml of methanol for 60 minutes and filter. 

Reference solution (a). Dissolve 50 mg of 1-vinylpyrrolidin-
2-one in 100.0 ml of the methanol. Dilute 1.0 ml of this solution 
to 100.0 ml with methanol. Dilute 5.0 ml of this solution to 
100.0 ml with the mobile phase. 

Reference solution (h). Dissolve 10 mg of I -vinylpyrrolidin-
2-one (crospovidone impurity A RS) and 50 mg of vinyl 
acetate in 10.0 ml of the methanol. Dilute 1.0 ml of this solution 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40 0, 
- mobile phase: a mixture of 10 volumes,orde.etonifrik 

and 90 volumes of water, 
flow rate: 1.0 ml per minute,  

- spectrophotometer set at 235 nm, 
- injection volume: 50 gl. 

Inject reference solution (b). The test is not valid unless th e
resolution between the peaks due to crospovidone impuiitYA 
and vinyl acetate is not less than 2.0. 

Inject reference solution (a) and the test solution. The re 

ra 
 

standard deviation for replicate injections is not more than 
2.0. In the chromatogram obtained with the test solution, th e 

 area of secondary peak due to crospovidone impurity A.ie:  

Heavy metals (2.3.13). 2.0 g complies with the limit test forlis 

not a‘)  
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (10 ppm). 

metals, Method B (10 ppm). 

Nitrogen (2.3.30). Place 0.1 g of the substance under 
examination (in mg) in a combustion flask, add 5 g of a m 
of I g of copper sulphate,1 g of titanium dioxide and 33 g of 
dipotassium sulphate, and 3 glass beads. Wash any adhering  
particles from the neck into the flask with a small quantity of 
water. Add 7 ml of sulphuric acid, allowing it to run down the 
sides of the flask, and mix the contents by rotation. Close the 
mouth of the flask loosely, for example by means of a glass 
bulb with a short stem, to avoid excessive loss of sulphuric 
acid. Heat gradually at first, then increase the temperature 
until there is vigorous boiling with condensation of sulphuric 
acid in the neck of the flask; precautions are to be taken to 
prevent the upper part of the flask from becoming overheated. 
Continue the heating for 45 minutes. Cool, dissolve the solid 
material by cautiously adding to the mixture 20 ml of water, 
cool again and place in a steam-distillation apparatus. Add 
30 ml of strong sodium hydroxide solution through the funnel, 
rinse the funnel cautiously with 10 ml of water and distil 
immediately by passing steam through the mixture. Collect 80-
100 ml of distillate in a mixture of 30 ml of a 4.0 per cent w/v 
solution of boric acid and 0.05 ml of bromocresol green-
methyl red solution and enough water to cover the tip of the 
condenser. Towards the end of the distillation lower the 
receiver so that the tip of the condenser is above the surface 
of the acid solution and rinse the end part of the condenser 
with a small quantity of water. Titrate the distillate with 
0.025 M sulphuric acid until the colour of the solution changes 
from green through pale greyish-blue to pale greyish-red -

purple (n 1  ml of 0.025 M sulphuric acid). 

Repeat the test using about 100 mg of glucose in place of the 

substance under examination (n 2  ml of 0.025 M sulphuric 

acid). 

Percent content of nitrogen 	  
0.7004(n, - n,) 1( 

 

Storage. Store protected from moisture. 

Crot a mito n 

r cH3 

N CH 3 

 0 
• 3 

10 	 Mol. Wt. 203.3 

Crotam iton is (E)-N-Ethyl-N-(2-methylphenyl)-2-butenamide. 

Crotam 

(Z)-iso less tha ner is not more than 15.0 per cent. 
n 96.0 per cent and not more than 102.0 per cent, and 
iton is the sum of the (E)- and (Z)-isomers contains not 

ry. Scabicide and pediculicide. Catego 

Topically, 10 per cent. Dose.  

Descri )tion. A colourless or pale yellow, oily liquid. 

Identi fication 

Test B may be omitted iftests A, C and D are carried out. Tests 
A, C and D may be omitted if test B is carried out. 

A.When examined in the range 220 nm to 300 nm (2.4.7), a 
0.0025 per cent w/v solution in cyclohexane shows an 
absorption maximum at 242 nm and specific absorbance at the 
absorption maxima is 300 to 330. 

B.Dete rmine by infrared absorption spectrophotometry (2.4.6). 
Compa re the spectrum with that obtained with crotamiton RS 
or with the reference spectrum of crotamiton. 

C.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254. 

Mobile phase. A mixture of 97 volumes of the solution prepared 
bymroixpilnng01.  98.0 	 c .0 ml of 	with 2.0 ml of ammonia, 
dry over anhydrous sodium sulphate and 3 volumes of 

2 _p  

Test solution. Dissolve 25 mg of the substance under 
examination in ethanol and dilute to 10 ml with ethanol. 

rce solution. A 0.25 per cent w/v solution of crotamiton 
thanol. 

to the plate 5 p,1 of each solution. Allow the mobile 
o rise 15 cm. Dry the plate in air and examine under 
olet light at 254 nm. The principal spot in the 
Ltogram obtained with the test solution corresponds to 
he chromatogram obtained with the reference solution. 

0 ml of a saturated solution add a few drops ofa 0.3 per 
v solution of potassium permanganate: A tsrown colour 

d n and a brown precipitate is formed Ostanding. 

Tests 

Relative density (2.4.29). 1.006 to 1.011. 

Refractive index (2.4.27). 1.540 to 1.542. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with the mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
crotamiton RS in the mobile phase. Dilute 1.0 ml of this solution 
to 20.0 ml with the mobile phase. 

Reference solution (b). A 0.075 per cent w/v solution of 
crotamiton impurity A RS (AI-ethyl-N-(2-methylphenyl)but-
3-enamide RS) in the mobile phase. Dilute 1.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution (c). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the mobile phase. 

Reference solution (d). A 0.015 per cent w/v solution of 
crotamiton impurity A RS in the mobile phase. Dilute 1.0 ml of 
this solution to 10.0 ml with test solution (a). 

Chromatographic system 
a stainless steel column 25 cm x 4.0 mm, packed with 
silica (5 gm), 
mobile phase: a mixture of 8 volumes of tetrahydrofuran 
and 92 volumes of cyclohexane, 
flow rate: 1 ml per minute, 
spectrophotometer set at 242 nm, 
injection volume: 20 gl. 

The relative retention time with reference to (E)-isomer for 
(Z)-isomer is about 0.5 and for crotamiton impurity A is about 
0.8. 

Injection reference solution (d). The test is not valid unless 
the resolution between the peaks corresponding to crotamiton 
impurity A and the (E)-isomer is not less than 4.5. 

Injection reference solutions (b), (c) and test solution (a). Run 
the chromatograms for 2.5 times the retention time of the 
(E)-isomer. In the chromatogram obtained with test solution 
(a) the area of any peak corresponding to crotamiton impurity 
A is not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) 
(3.0 per cent), the area of any other secondary peak is not 
more than 0.1 times the sum of the areas of the peaks 
coff,fasliondingto the (Z)- and (E)- isomers in the chromatogram 
tibtaitied wititreference solution (c) (0.1 per cent), The sum of 
areas of all the secondary peaks other than crotamiton impurity 

Referer 
RS in e 

Apply 
phase t 
ultravi 
chrom 
that in t 
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CROTAMITON CREAM 

A is not more than the sum of the areas of the peaks 
corresponding to the (Z)- and (E)-isomers in the chromatogram 
obtained with reference solution (c) (1.0 per cent). Ignore any 
peak with an area less than 0.02 times the sum of the areas of 
the peaks corresponding to the (Z)- and (E)-isomers in the 
chromatogram obtained with reference solution (c) 
(0.02 per cent). 

Free amines. Dissolve 5.00 g in 16 ml ofdichloromethane and 
add 4.0 ml of glacial acetic acid. Add 0.1 ml of metanil yellow 
solution and 1.0 ml of 0.02 M perchloric acid. The solution is 
red-violet. 

Chlorides. Boil 5.0 g under a reflux condenser for 1 hour with 
25 ml of ethanol (95 per cent) and 5 ml of a 20.0 per cent w/v 
solution of sodium hydroxide. Cool, add 5 ml of water and 
shake with 25 ml of ether. Dilute the lower layer to 20 ml with 
water, add 5 ml of nitric acid, dilute to 50 ml with water and 
add 1 ml of a freshly prepared 5.0 per cent w/v solution of 
silver nitrate. Any opalescence in the solution is not more 
intense than that in a mixture of 1 ml of a freshly prepared 
5.0 per cent w/v solution of silver nitrate and a solution 
prepared by diluting 5 ml of a 20.0 per ent w/v solution of 
sodium hydroxide to 20 ml with water and adding 1.5 ml of 
0.01 M hydrochloric acid, 5 ml of nitric acid and diluting to 
50 ml with water (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances, using the following 
modification. 

Injection reference solution (a) and test solution (b). 

Calculate the content of C 13H 17NO from the sum of the areas 
of the peaks corresponding to the (Z) - and (E)-isomers in the 
chromatograms obtained. Calculate the content of the 
(Z)-isomer, as a percentage of the total content of the (E) - and 
(Z)- isomers, from the chromatogram obtained with test 
solution (b). 

Storage. Store protected from light. 

Crotamiton Cream 
Crotamiton Cream contains Crotamiton in a suitable basis. 

Crotamiton Cream contains not less than 93.0 per cent and not 
more than 107.0 per cent of the stated amount of crotamiton, 
C I3H17NO. 

Usual strength. 10 per cent w/w. 

Identification 

A. Mix a quantity of the cream containing 0.5 gof Crotaiiiiton 
with 150 ml of water and then slowly add 50 eof I M sodium 

IP 2018 

hydroxide while stirring vigorously. Filter the mixture, 

d

usted 
the filtrate to pH 7 with 5 M hydrochloric acid and extract 
with 50 ml of ether. Wash the ether layer with 10 ml of a satu rated  

1 

--j  

solution of sodium chloride, dry the organic laye r  over  
anhydrous sodium sulphate, filter and evaporate to an oil y 

 residue. When examined in the range 220 nm to 350 nm (2.4.7), 
a 0.003 per cet w/v solution of the residue in cyclohexa ne,a i  
shows absorption maximum only at 242 nm. 

B. Determine by thin-layer chromatography (2.4.17), coatin g 
 the plate with silica gel GF254. 

Mobile phase. A mixture of 97 volumes of the solution p  -n-epared 
by shaking 98 ml of chloroform with 2 ml of 18 M ammoni a, 
dry over anhydrous sodium sulphate and 3 volumes of 
2-propanol. 

Test solution. A 0.25 per cent w/v of the residue obtained in 
test A with ethanol. 

Reference solution (a). A 0.25 per cent w/v of crotamiton RS 
in ethanol. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference soluton (a). 

Apply to the plate 5 jAl of each solution. Allow the mobile 
phase to rise the plate to 15 cm. Dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a), 
but if not, the principal spot in the chromatogram obtained 
with reference solution (b) appears as a single compact spot. 

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the principal 
peak in the chromatogram obtained with reference solution 
(a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay, using following 
modification. 

Inject reference solutions (b), (c) , (e) and the test solution (a). 
Run the chromatogram 2.5 the retention time of the principal 
peak for test solution (a), the area of any peak corresponding 
to crotamiton impurity A is not more than the area of 
corresponding peak in the chromatogram obtained " ith 
reference solution (b) (3 per cent), the sum of the areas of all 
the secondary peaks other than the peaks corresponding to 
the Z-isomer and to crotamiton impurity A is not more than the 
sum of the areas of the peaks corresponding to the E- and 

Z-i345thers infihe chromatogram obtained with referenc
e 

 solutiOn. (c) (1.0 per cent). Ignore any peak with an area less i n  the 
than 0.02 times the area of the principal peak 

CYANOCOBALAMIN 

Cyanocobalamin 
Vitamin B12 

Assay. Dct ermine by liquid chromatography (2.4.14). 

0.1 g of Cr 
to a quanta 

lower, aqu( 

Test solutio n (a). Add 2 ml of water and 100 ml of cyclohexane 
y of the preparation under examination containing 
totamiton, shake for 10 minutes and separate the 
;ous layer. Repeat the extraction using two 10-m1 
)f cyclohexane, filter the combined extracts and quantities ( 
ent cyclohexane to obtain 200.0 ml. add suffici( 

Test solutio n (b). Dilute 1.0 ml of test solution *to 20.0 ml 
with cycle/ .  hexane. 	 C63H88CoN14014P 	 Mol. Wt. 1355.4 

crotamiton RS in cyclohexane. 
Reference solution (a). A 0.0025 per cent w/v solution of Cyanocobalamin is Coa4a-(5,6-dimethylbenzimidazolyl)]-  

CoP-cyanocobamide. 

Cyanocobalamin contains not less than 96.0 per cent and not Reference solution (b). 
A 0.0015 per cent w/v solution of more than 102.0 per cent of C63H88CoN 140 14P, calculated on crotamiton impurity A RS (N -ethyl-N- (2-methylphenyl)hut-  the dried basis. 

3-enamide RS) in cyclohexane. 

Reference solution (c). Dilute 1.0 ml of test solution (a) to 
100.0 ml with cyclohexane. 

	 Category. B-group Vitamin; haematopoietic. 

Dose. In the treatment of megaloblastic anaemia, by 
intramuscular injection, 1 to 2 mg, in divided doses, in the first 
week. Subsequent doses, 250 lig weekly until the blood count 
is normal, maintenance dose, 250 µg every 3 or 4 weeks. 

Description. A dark red, crystalline powder; very hygroscopic. 
Reference solution (e). A 0.001 per cent w/v solution of methyl 

Identification hydrarrben:oate in cyclohexane. 

Chromatographic system 
	

A. When examined in the range 260 nm to 610 nm, a 0.0025 per cent 
- a stainless steel column 25 cm x 4.0 mm, packed with w/v solution shows absorption maxima, at about 278 nm, 

silica gel (5 gm) (Such as Lichrosorb Si60), 	 361 nm and 547 nm to 559 nm. The ratio of the absorbance at 

-
and 92 phase: a mixture of 8 volumes of tetrahydrofiiran 

2 volumes of cyclohexane, 	 and the ratio of the absorbance at about 361 nm to that at 
about 361 nm to that at about 547nm to 559 nm is 3.15 to 3.45 

- flow rate: 1 ml per minute, 	 about 278 nm is 1.70 to 1.90 (2.4.7). 
The 

relative retentionset at 242 nm, 

	
B. Determine by thin-layer chromatography (2.4.17), protected - injection volume: 20 	 form light and coating the plate with silica gel G. 

(Z)-isomer is 	
time with reference to E-crotamiton for Mobile phase. A mixture of 60 volumes of chloroform, 

s about 0.5 and for crotamiton impurity A is about 40 volumes of methanol and 12 volumes of 6 M ammonia. 0.8. 	
Use an unlined tank. 

and utrotri etoatn.lei 
between the peaks corresponding to the (E)-isomer 

:on impurity A is not less than 4.5. 

nce solutions (a) (b) and test 

ie content of C I3 H I7NO by s4Mming .and phasejo rise -12, cm. Dry the plate in air and examine in day 

nce solution (d). The test is not valid unless the 

- 	Applyto the plate 10 lu of each solution. Allow the mobile 

Reference solution. A 0.2 per cent w/v solution of 
cyanocobalamin RS in ethanol (50 per cent). 

examination in 10 ml of ethanol (50 per cent). 
Test solution. Dissolve 20 mg of the substance under 

Z- isomers. 

Calculate tl 

liaht. The principal spot in the chromatogram obtained with 

ip 201 8  

chromatogr  

and any pe 
in the chror 

kisomer. 
and Z-isorr 

Other test 

am obtained with reference solution (c) (0.02 per cent) 
ik with the same retention time as the principal peak 
natogram obtained with reference solution (e). 

Not more than 15 per cent of the total content of E-
iers determined in the Assay. 

S. Comply with the tests stated under Cream. 

Reference solution (d). Dilute 1.0 ml of a 0.015 per cent w/v 
solution of crotamiton impurity A RS to 10 .0 ml with test 
solution (a) 

Inject refere 
solution (h). 



CYANOCOBALAM IN 

the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

C. Mix about 1 mg with 10 mg of potassium sulphate and 
0.1 ml of 0.5 M sulphuric acid and heat carefully to redness. 
Allow to cool, add to the residue 0.1 ml of water, 0.5 ml of 
saturated solution of ammonium thiocyanate and 0.5 ml of 
henzyl alcohol and shake; a blue colour is formed and is 
taken into the benzyl alcohol layer. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

The following solutions should be used within I hour of 
preparation. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10 ml of the mobile phase. 

Reference solution (a). A 0.003 per cent w/v solution of the 
substance under examination in the mobile phase. 

Reference solution (b). A 0.0001 per cent w/v solution of the 
substance under examination in the mobile phase. 

Reference solution (c). Dissolve 5 mg of the substance under 
examination in 2 ml of water, warming if necessary, allow to 
cool, add 1 ml of a 0.1 per cent w/v solution ofchloramine Tand 
0.1 ml of 0.05 M hydrochloric acid, dilute to 5 ml with water, 
shake and allow to stand for 5 minutes. Dilute 1 ml of this solution 
to 10 ml with the mobile phase. Use immediately. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 147 volumes of a 1.0 per cent 
w/v solution of disodium hydrogen phosphate and 
53 volumes of methanol adjusted to pH 3.5 with 
orthophosphoric acid (to be used within 2 days of 
preparation), 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 361 nm, 

injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between two principal peaks is not less than 2.5. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
sum of the areas of all the secondary peaks is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a). Ignore any peak with an area less 
than that of the principal peak in the chromatogram obtained 
with reference solution (b). 

Loss on drying (2.4.19). Not more tharr 12.0 per cent,. 
determined on 20.0 mg by drying in an oven at 105*, at a pressure 
of 1.5 to 2.5 kPa for 2 hours. 

Assay. Weigh accurately about 25 mg and dissolve in sufi 
water to produce 1000.0 ml. Measure the absorbance o 
solution at the maximum at about 361 nm (2.4.7). CalculE itethe 
content of C 63 H 88CoN 140 14P taking 207 as the spec • 
absorbance at 361 nm. 

Storage. Store protected from light and moisture. 
• 

Cyanocobalamin Injection 
Vitamin B 12  Injection 

Cyanocobalamin Injection is a sterile solution of 
Cyanocobalamin in Water for Injections containing sufficient 
acetic acid or hydrochloric acid to adjust the pH to about 4. 
It may contain suitable buffering agents. 

Cyanocobalamin Injection contains not less than 95.0 per cent 
and not more than 110.0 per cent of the stated amou nt of 
anhydrous cyanocobalamin, C63H8sCoN14014P. 

Usual strength. The equivalent of 500 tig and 1 
anhydrous cyanocobalamin per ml. 

Identification 

When examined in the range 260 nm to 610 nm, a 0.0025 percent 
w/v solution shows absorption maxima at about 278 nm, 361 run 
and 547 nm to 559 nm. The ratio of the absorbance at about 
361 nm to that at about 547 nm to 559 nm is 3.15 to 3.45 and the 
ratio of the absorbance at about 361 nm to that at about 278 run 
is 1.70 to 1.90 (2.4.7). 

Tests 

pH (2.4.24). 3.8 to 5.5. 

Related substances. Determine by liquid chromatograp 
(2.4.14). 

NOTE- The following solutions should be used within 
1 hour of preparation. 

Test solution (a). Dilute a suitable volume of the injection, if 
necessary, with the mobile phase to produce a solution 
containing 0.0001 per cent w/v of Cyanocobalamin. -0 

Test solution (b). Dilute a suitable volume of the injection, if 
necessary, with the mobile phase to produce a solutioti it 
containing 0.05 per cent w/v of Cyanocobalamin. 

Reference solution (a). Dilute a suitable volume of the 

injection, if necessary, with the mobile phase to produce a 

solution containing 0.003 per cent w/v of Cyanocobalamin. 

Reference solution (h). Add 1 ml of a 0.1 per cent w/v solution 
of ch/oramine T and 0.1 ml of 0.05 M hydrochloric acid to a 

volume containing 5 mg of Cyanocobalamin, dilute to 10 ml 
with water, shake and allow to stand for 5 minutes. Dilute 2 ml 
ofthisolution to 10 ml with the mobile phase and use 
imniediately. 

1.11111m-- 

CYCLIZINE HYDROCHLORIDE 

aromaastotagirnalPe  
hss teies 

system 
 column 25 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 147 volumes of a 1.0 per cent 

W/v solution of disodium hydrogen phosphate and 
53 volumes of methanol, adjusted to pH 3.5 with 

orthophosphoric acid (to be used within 2 days of 
pp aflroewrate:r a t 

 
preparation), )i m

l per minute, 
spectrophotometer set at 361 nm, 

- injection volume: 20 

Inject refence solution (b). The test is not valid unless the 

reso lution between two principal peaks is not less than 2.5. 

Inject reference solution (a), test solutions (a) and (b). Run 
the chromatogram 3 times the retention time of the principal 

peak. In the chromatogram obtained with test soluti9n (b), the 
SUM of the areas of all the secondary peaks is normore than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a). Ignore any peak with an area less 
than that of the principal peak in the chromatogram obtained 
Bwaitchtetriesati xiseonldutoitoon(nas) 

.(2.2.3). Not more than 0.4 Endotoxin Unit 
per lig of cyanocobalamin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Carry out the following procedure protected from 
light 

Dilute the injection, if necessary, with water to produce a 
solution containing not more than the equivalent of 
0.0025 percent w/v of anhydrous cyanocobalamin and measure 
the absorbance at the maximum at about 361 nm (2.4.7). 
Calculate the content of C 63 1-1 s8CoN 140 14P taking 207 as the 
specific absorbance at 361 nm. 

Storage. Store tSationreers.protected from light in single dose or multiple d   

Labelling. loi inugm. eT. he label states the strength in terms of the 
equivalent amount of anhydrous cyanocobalamin in a suitable 
d 

  

Cyclizine Hydrochloride 

 

,HCI 

CI8H22N2, HC1 

Cyclizine Hydrochloride is 1-(diphenylmethyl)-4- 
methylpiperazine hydrochloride 

Cyclizine Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C I8H22N2,HCI, calculated 
on the dried basis. 

Category. Antiemetic. 

Dose. 25 to 50 mg. 

Description. A white, crystalline powder; almost odourless. 

Identification 

A.Detennine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyclizine 
hydrochloride RS or with the reference spectrum of cyclizine 
hydrochloride. 

B. When examined in the range 220 nm to 360 nm, a freshly 
prepared 0.002 per cent w/v solution in 0.05 M sulphuric acid 
shows absorption maximum only at about 225 nm; absorbance 
at about 225 nm, about 0.78 (2.4.7). 

C. Dissolve 0.5 g in 10 ml of ethanol (95 per cent), warming if 
necessary, cool in ice, add 1 ml of 5 M sodium hydroxide and 
sufficient water to produce 20 ml. Stir well and filter; the 
precipitate, after washing with water and drying at 60° at a 
pressure not exceeding 0.7 kPa for 2 hours, melts at about 107' 
(2.4.21). 

D. Gives the reactions of chlorides (2.3.1). 

Tests 

Related substances. Determine by gas chromatography 
(2.4.13). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 4.0 ml of methanol and dilute to 5.0 ml with 1 M 
sodium hydroxide. 

Reference solution (a). Dissolve 25 mg of the substance under 
examination in 10.0 ml of methanol. Dilute 1.0 ml of this solution 
to 50.0 ml with methanol. 

Reference solution (b). A solution containing 0.025 per cent 
w/v each of the substance under examination, cyclizine 
impurity A RS and cyclizine impurity B RS in methanol. 

Chromatographic system 
- a fused silica column 25 m x 0.33 mm, packed with 

poly(dimethyl)(diphenyl)siloxane (film thickness 0.5 pm), 
- temperature: 

column 	time 	 temperature 
(mm.) 	 (0) 

0-14 
14-16 	

100-240 
240-->270 

16-30 	 270 
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CyCIO benzaprine Hydrochloride 

CH3 
N 

CH 3  

, HCI 

CYCLIZINE HYDROCHLORIDE CYCLOBENZA PR INE HYDROCHLORIDE 

• 

- inlet port at 250 and detector at 290°, 
- split ratio. 1:25, 
- flame ionization detector, 
- flow rate: 1 ml per minute using nitrogen as the carrier 

gas. 

Name 
	

Relative 
retention time 

Cyclizine impurity A' 
	

02 
Cyclizine impurity B 2 
	

0.7 
Cyclizine (Retention time: about 15 minutes) 

	
1.0 

'l-methylpiperazine, 

2diphenylmethanol. 

Inject 1 gl of reference solution (b). The test is not valid unless 
peak-to-valley ratio is not less than 50, where Hp  is the height 
above the baseline of the peak due to cyclizine impurity A and 
Hv  is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to methanol. 

Inject 1 ill of reference solutions (a), (b) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to cyclizine impurities A and B is not 
more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than 10 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 130°. 

Assay. Weigh 0.1 g, dissolve in 20 ml of anhydrous glacial 
acetic acid and add 50 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01514 g of 
C I 8H22N2,HC1. 

Storage. Store protected from light. 

Cyclizine Tablets 

Cyclizine Hydrochloride Tablets 

Usual strength. 50 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.1 8 
 of Cyclizine Hydrochloride with 10 ml of ethanol (95 per cent),  

filter and evaporate the filtrate to dryness. The residue compli es 
 with the following test. 

Determine by infrared absorption spectrophotometry (2.46). 
Compare the spectrum with that obtained with cyclizine  
hydrochloride RS or with the reference spectrum of cyclizine 
hydrochloride. 

B. Extract a quantity of the powdered tablets containing 0.5 g of 
Cyclizine Hydrochloride with 20 ml of water and filter. The filtrate 
gives reaction A of chlorides (2.3.1). 

Tests 

N-Methylpiperazine. Determine by thin-layer chromatoM 
(2.4.17), coating the plate with silica gel G. 

311 
Mobile phase. A mixture of 90 volumes of ch/oR4 
8 volumes of methanol and 2 volumes of strong 1 
solution. 

NOTE - Prepare the following solutions freshly. 131 

Test solution. Triturate a quantity of the powdered tablets 
containing 0.1 g of Cyclizine Hydrochloride with 1() ml of 
methanol and filter. 

•• 
Reference solution. A 0.005 per cent w/v soluti4 
N-methylpiperazine RS in methanol. 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air and expose to iodine vapours for 
10 minutes. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the 
corresponding spot in the chromatogram obtained with the 
reference solution. 

)., 
Other tests. Comply with the tests stated under Tablets... ! p 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.125 g of Cyclizine Hydrochloride and 
shake with 400 ml of 0.5 M sulphuric acid for 15 minutes. Add 

sufficient 0.5 M sulphuric acid to produce 500.0 ml and filter. 
Dilute 5.0 ml of the filtrate to 100.0 ml with 0.5 Msulphuric acid 
and measure the absorbance of the resulting solution at 

the maximum at about 225 nm (2.4.7). Calculate the content 

of C s H22N2,HCI taking 390 as the specific absorbance at 

Mol Wt. 311.9 

CC;c1112o1NbejinzCalprine Hydrochloride isl-propanamine,3-(5H - 
dibenzo [a,d]cyclohepten-5-ylidene)-N,N-dimethyl-
hydrochloride; N,N-Dimethy1-5H-dibenzo[a,d]cycloheptene-
,55,y..propylamine hydrochloride. 

per 
Cyc 

calc 
cent and not more than 102.0 per cent of C 20H2I N,HC1 
ulated on the dried basis. 

lobenzaprine Hydrochloride contains not les than 98.0 

Category. Muscle relaxant. 

Dose. 5 mg 3 times daily. 

Ide ntification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
cyclobenzaprine hydrochloride RS or with the reference 
spectrum of cyclobenzaprine hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

C.It gives a reaction (a) of chloride (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substances under 
examination in 100.0 ml of the mobile phase. 

Reference 

ef cyclobenzaprine 

solution. A solution containing 0.04 per cent w/v 
solution of cyclobenzaprine hydrochloride RS and each of 

o  

1006 per cent cyclobenzaprine related compound A RS 
and cyclobenzaprine related compound B RS in mobile phase. 

C  

)matographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octaylsilane bonded to porous silica (5 gm), 

acid, 

phase: dissolve 4.0 g of ammonium acetate in 
350 ml of water. Add 650 ml of methanol and adjusted to 
pH 7.2 with dilute ammonia solution -tr 

id 
  

flow rate: 1 ml per minute, 	

- 

- spectrophotometer set at 226 nm, 
- 	injection volume: 10 gl. 

Name Relative 
retention time 

Correction 
factor 

Cyclobenzaprine related 
compound A 0.51 1.51 

Cyclobenzaprine related 
compound B 0.59 1.0 

Cyclobenzaprine N-oxide' 0.74 1.08 

Cyclobenzaprine 1.0 

Amitryptyline 2  1.3 2.78 

Dibenzocycloheptenone 3  1.6 1.56 

'3-(5H -Dibenzo[a,d]cyclohepten-5-ylidene)-N,N-dimethyl-1- 
propanamine N-oxide, 

2 10,11-Dihydro-N,N-dimethy1-51/ -dibenzo[a,d]cycloheptene-8 5 ,7- 
propylamine, 

'Dibenzo[a,d]cyclohepten-5-one. 

Inject the reference solution. Run the chromatogram 3 times 
of the principal peak. The test is not valid unless the resolution 
between the cyclobenzaprine related compound A and 
cyclobenzaprine related compound B is not less than 2.0. The 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the test solution. The area of peak due to 
cyclobenzaprine related compound A, the area of peak due of 
cyclobenzaprine related compound B, the area of peak due to 
cyclobenzaprine N-oxide, the area of peak due to 
cyclobenzaprine, the area of peak due to amitryptyline and 
the area of peak due to dibenzocycloheptenone is not more 
than (0.15 per cent). The area of any other impurity is not more 
than (0.1 per cent) and sum of area of all the secondary peak 
is not more than (1.0 per cent), calculated by area normalization. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 20 mg of the substances under 
examination in 100.0 ml of the mobile phase. 

Reference solution. A 0.02 per cent w/v solution of 
cyclobenzaprine hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
"--- • o 	-Oh a s e : dissolve 2.0 g of ammonium acetate in 

- .50 rnl- df of water and adjusted to pH 8.9 with 25 per 
cent w/v solution of ammonium hydroxide, 

Cyclizine Tablets contain not less than 92.5 portent and not ' 225. 
more than 107.5 per cent of the stated amotmOkcyclizine ---.('-:-'('- '-':/--- -  

hydrochloride, CI8H22N2,HCI. 	 ,,,- 	----se '-' 	StorUge. Store protected from light. . - 

. 



CYCLOBENZAPRINE TABLETS 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 226 nm, 
- injection volume: 104 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 per cent and the relative 
standard deviation for replicate injections is not more than 1.0 
per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H 2I N,HC1. 

Storage. Store protected from moisture. 

Cyclobenzaprine Tablets 

Cyclobenzaprine Hydrochloride Tablets 

Cyclobenzaprine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclobenzaprine hydrochloride,C 201-12 1 N,HCI. 

Usual strengths. 5 mg, 10 mg. 

Identification 

A. Dissolve a quantity of the powdered tablet containing 
50 mg of cyclobenzaprine hydrochloride from a quantity of 
finely powdered tablets, to a small flask. Add 10 ml of 
methylene chloride, swirl to dissolve, and filter. Evaporate 
the clear filtrate to about 5 ml, transfer to a centrifuge tube, 
and add 1 to 2 ml of ether. Evaporate about 1 ml of ether and 
agitate until crystallization occurs. Wash the crystals with 
several portions of ether, and dry in air.On the residue 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyclobenzaprine 
hydrochloride RS or with the reference spectrum of 
cyclobenzaprine hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) of the filtrate, 
suitably diluted, if necessary with dissolutierimediuni at 
290 nm. Calculate the content of cyclobenzaprine 
hydrochloride, in the medium from the absorbance obtained 

from a solution of known concentration of cycloben. 
hydrochloride RS in the dissolution medium. 

D. Not less than 75 per cent of the stated am( 
C201-121 N,HC1. 

Related substances. Determine by liquid chromate 
(2.4.14). 

Test solution. Disperse a quantity of the powdered 	et 
containing 40 mg of cyclobenzaprine hydrochloride in 

minutes, 

00..mi  
tablets  

volumetric flask. Add mobile phase and sonicate for 30 

solution 

 of 
Allow the solution to cool to room temperature, and then 
dilute with mobile phase to volume. Centrifuge the solution, 
and use the supernatant. 

Reference solution. A 0.00006 per cent w/v  
cvclohenzaprine hydrochloride RS, cyclobenzaprine related 
compound A RS and cyclobenzaprine related compound B 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture 65 volumes of methanol and 

35 volumes of a buffer solution prepared by dissolving 
11.4 g of ammonium acetate in 1000 ml of water and 
adjusted to pH 7.2 with dilute ammonium solution, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 226 nm, 

- injection volume: 10111. 

Name 
	 Relative 

retention time 

Cyclobenzaprine related compound A' 
	

0.51 

Cyclobenzaprine related compound B' 
	

0.59 

Cyclobenzaprine N-oxide 2 
	

0.74 

Cyclobenzaprine 
	 1.( 

Amitriptyline ' 3 
	

1.: 

Dibenzocycloheptenone 
	

I.( 

'Process impurity include for identification only and not included in the 

calculation of total degradation products, 

2 3-(5H-dibenzo[a,dIcyclohepten-5-ylidene)-N,N - dine th),1-1- 

 propanaminc N-oxide. 

3  10,11-Dihydro-N,N.-dimethy1-5H-dibenzo[a,dicycloh e p tene. 

 propylaminc, 

4 Dibenzo[a.d]cyclohepten-5-one. 

Inject the reference solution. Run the chromatogram 3 times 
of principle peak. The test is not valid unless the re solution 
between the cyclobenzaprine related compound A and 
cyclobenzaprine related compound B is not less than 2.0. 

InjeAWthe refeitnce solution and the test solution. In the 
chronlatogratmobtained with the test solution the area of any 

peakcorresponding to impurity cyclobenzaprine N- oxide is 

P2018 

(Apr) 

tint of 

graphy  

1716 

tp 201 8  

Alfacyclodextrin 
a-cyclodextrin; Alfadex 

OH 

OH 	0',, 

0 	HO 

O ''' 

	

‘OH OH 	HO 

HO 
„OH 

HO"' 
OH 

HO 

OH 	
HO, 

OH 

- /0 
	

HO 

HOJ 

C361160030 Mol. Wt. 972.8 

Alfacyclodextrin is six alpha-(1-4) linked glucopyranosyl units. 

Alfacyclodextrin contains not less than 98.0 per cent and not 
more than 101.0 per cent of (C6H1005)6, calculated on the 
anhydrous basis. 

Category. Pharmaceutical aid. 

Description. A white, or almost white, amorphous or crystalline 
powder. 

Identification 

Tests B and C may be omitted if tests A and D are carried out. 
Test A may be omitted if tests B, C and D are carried out. 
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alfacyclodextrin 
RS or with the reference spectrum of alfacyclodextrin. 
B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (c). 
C. Mix 0.2 g with 2 ml of iodine solution, warm in a water-bath 
to dissolve and allow to stand at room temperature; a yellow-
brown precipitate is formed. 
D. Specific optical rotation (see Tests). 

obtainee 

vrethnfaeirlrefo  

times t 

chroma 
is not m 

Tablets. 

Tests 

Specific optical rotation (2.4.22). +147° to 4152°, determined 
in 1.0 per cent w/v solution at 20°. 
pit 4:4.24), 5.b to 8.0, determined on a mixture of 30 ml of 
1,0 per cent v;f7v of alfacyclodextrin and 1 ml of 22.4 per cent 
wiv of potassium chloride. 

OH 

not more than the area of corresponding peak obtained with 

t
he reference solution (0.15 per cent), in the chromatogram 

d with the test solution the area of any peak 
nding to impurity dibenzocycloheptenone is not more 

cent)  an 

lircnnity of content. Complies with the test stated under 

t  with the reference solution (2.0 per cent). 

e solution (0.15 per cent), The area of any other impurity 
ore than 0.66 times the area of the principal peak in the 
togram obtained with the reference solution (0.1 per 

> 

id the area of total impurity is not more than 13.33 

he a  

rea of the principal peak in the chromatogram 

coobrrtaeisniLuci  

he area of corresponding peak obtained with the 

Determine by liquid chromatography (2.4.14), as described 

under 

 solution. To one tablet add 20 ml of tl(mobile phase, 
disperse with the aid of ultrasound for 10 minutes, dilute, if 
necessary, with sufficient of the mobile phase to produce a 
solution containing 0.02 per cent of cyclobenzaprine 
hydrochloride and filter. 

Calculate the content of C 20H2I N,HC1 in the Tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Cyclobenzaprine 
Hydrochloride in 100.0 ml volumetric flask. Add mobile phase 
and sonicate for 30 minutes. Allow the solution to cool to 
room temperature, and then dilute with mobile phase to volume. 
Centrifuge the solution, and use the supernatant. 

Reference solution. A 0.02 per cent w/v solution of 
cyclobenzaprine hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 65 volumes of methanol and 

35 volumes of a buffer solution prepared by dissolving 
11.4 g of ammonium acetate in 1000 ml of water and 
adjusted to pH 7.2 with ammonium hydroxide, 

- flow rate: 1 ml per minute, 

- injection volume: 10 p 
spectrophotometer set226 nm, 

- 

Inject u  cst,  anjj8i 

Calculate 

per 

the  ace 

reference solution and the test solution. 

: ereference solution. The test is not valid unless the g  a fa

ctor is not more than 2.0 per cent and the relative 

d  

deviation for replicate injections is not more than 

o 

  

the content of C2011 21 N,HCI in tablets. - 
*rage. Store protected from moisture. 

ALFACYCLODEXTRIN 



Al) 

Reference solution (c). A 0.1 per cent wry - solution 
c-421470 135.0  alfacyclodextrin RS in water. Mol. Wt. 1 

--"91111 

ALFACYCLODEXTRIN 
IP 2018 	 ip 2018 

BETACYCLODEXTRIN 

    

     

Reducing sugars 

Test solution. To 1 ml of 1.0 per cent w/v solution, add 1 ml of 
cupri-tartaric solution. Heat on a water-bath for 10 minutes, 
cool to room temperature. Add 10 ml of ammonium molybdate 
reagent and allow to stand for 15 minutes. 

Reference solution. To 1 ml of a 0.002 per cent w/v solution of 
glucose, add 1 ml of cupri-tartaric solution. Heat on a water-
bath for 10 minutes, cool to room temperature. Add 10 ml of 
ammonium molybdate reagent and allow to stand for 
15 minutes. 

Measure the absorbance at the maximum at 740 nm (2.4.7) 
using water as blank. The absorbance of the test solution is 
not more than that of the reference solution (0.2 per cent). 

Light-absorbing impurities. When a 1.0 per cent w/v solution 
examined in the range 230 nm to 350 nm (2.4.7), the absorbance 
is not more than 0.1 and in the range 350 nm to 
750 nm (2.4.7), the absorbance is not more than 0.05. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 
modifications. 

Inject reference solution (b) and test solution (a). Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution (a), the 
area of any peak corresponding to betadex or 
gammacyclodextrin is not more than 0.5 times the area of the 
corresponding peaks in the chromatogram obtained with 
reference solution (b) (0.25 per cent) and the sum of areas of 
all the secondary peaks other than the peaks corresponding 
to betadex or gammacyclodextrin, is not more than 0.5 times 
the area of the peak corresponding to alfadex in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 11.0 per cent, determined on 0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Dissolve 0.25 g of the substance under 
examination in water with heating, cool and dilute to 25.0 ml 
with water. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with water. 

Reference solution (a). A solution containing 0.05 per cent 
w/v each of betacyclodextrin RS, gammacyclodextrin RS and 
0.1 per cent w/v of alfacyclodextrin RS in water. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed 

octadecylsilane bonded to porous silica (10 p 
- mobile phase: a mixture of 10 volumes of merhano, 

90 volumes of water, 
- flow rate: 1.5 ml per minute, 
- a differential refractometer, 
- injection volume: 500. 

Equilibrate the column atleast for about 3 hours. 

Name 

Gammacyclodextrin 	 0.7 
Alfacyclodextrin (retention time: about 10 minutes) 1.0 
Betacyclodextrin 	 2.2 

Inject reference solution (a). Run the chromatograms for 3.5 
times the retention time of the principal peak. The test is not 
valid unless the resolution between the peaks corresponding 
to gammacyclodextrin and alfadex is not less than 1.5 and the 
relative standard deviation for replicate injections d ue to  
alfacyclodextrin is not more than 2.0 per cent. 

Inject reference solution (c) and test solution (b). 

Calculate the content of (C6H1005)6• 

Storage. Store protected from moisture. 

Betacyclodextrin 

p-cyclodextrin; Betadex 

HO 

HO 
HO 	0 	

HO 
'OH 

OH 
	

HO 

HU.  

'OH 

HO 
HO" 

OH 

OH 
	

OH 

OH 
OH  

Betacyclodextrin is composed of seven alpha-(1-4) linked 

1  ,:drae nxtric'snYlcounntiatsin' s not less than 98.0 per cent and not 

more 
Betacyclodextrin 

 101.0 per cent of (C6111005)7, calculated on the 

pharmaceutical Categ( 

hydrous ,. 
 aid. 

Deseri ption. A white or almost white, amorphous or crystalline 

po de r. 

Went ification 

betacyclodextrin. p:

are the spectrum with that obtained with 
B 

  

Tests B and C may be omitted if tests A and D are carried out. 

Tes

t 

may be omitted if tests B, C and D are carried out. 

A Determine by infrared absorption spectrophotometry (2.4.6). 

vlodextrin RS or with the reference spectrum of 
 e.  t    

I n the 

e 

eAssay, 
 

the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (c). 

C.Mix 0.2 g with 2 ml of iodine solution, warm in a water-bath 
to dissolve and allow to stand at room temperature; a yellow-
brown precipitate is formed. 

D.Spe cific optical rotation (see Tests). 

Tests 

Specific optical rotation (2.4.22). +160.0° to +164.0°, 
determined in a 1.0 per cent w/v solution at 20°. 

pH (2.4.24). 5.0 to 8.0, determined in a mixture of30 ml of 1.0 per 
cent w/v solution of betacyclodextrin and 1 ml of 22.36 per 
cent w/v solution of potassium chloride. 

Reduc ing sugars 

Test solution. To 1 ml of 1.0 per cent w/v solution, add 1 ml of 
cupri-tartaric solution. Heat on a water-bath for 10 minutes, 
cool to room temperature. Add 10 ml of ammonium molybdate 
breagent  ah ro  t 	and allow to stand for 15 minutes. 

ammonium 

nor 
 

Reference solution. To 1 ml of a 0.002 per cent w/v solution of 
glucose, add  s.    1 ml of cupri-tartaric solution. Heat on a water- 

10 minutes, cool to room temperature. Add 10 ml of 
ai

rp

ium molybdate reagent and allow to stand for 
15 minutes. 

 

Measure 

than 	 rn 

sture the absorbance of the test solution and the reference 
solution at the maxima at about 740 nm (2.4.7) using water as 
blank. The absorbance of the test solution is not more than 
that of 

r 

the reference solution (0.2 per cent). 

Light  

in the range 230 nm to 350 nm (2.4.7), the absorbance is not 

m  

more 	

a 1.0 per cent w/v sol ution ion exam ined 

an 0.1 and in the range 350 nm to 750 n, * absorbance 
is not n

o  sroe tha  absorption. 0  .hen  

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay with the following 
modifications. 

Inject reference solution (b) and test solution (a). Run the 
chromatogram 1.5 times the retention time of peak due to 
betacyclodextrin. In the chromatogram obtained with test 
solution (a), the areas of any peaks corresponding to 
gammacyclodextrin and alfacyclodextrin are not more than 0.5 
times the area of the corresponding peaks in the chromatogram 
obtained with reference solution (b) (0.25 per cent) and the 
sum of areas of all other secondary peaks is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 14.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Dissolve 0.25 g of the substance under 
examination in water with heating, cool and dilute to 25.0 ml 
with water. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with water. 

Reference solution (a). A solution containing 0.05 per cent 
w/v each of alfacyclodextrin RS and gammacyclodextrin RS 
and 0.1 per cent w/v of betacyclodextrin RS in water. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with water. 

Reference solution (c). A 0.1 per cent w/v solution of 
betacyclodextrin RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of water, 
flow rate: 1.5 ml per minute, 

- a differential refractometer, 
- injection volume: 50 Al. 

Equilibrate the column for about 3 hours. 

Name 	 Relative 
retention time 

Gammacyclodextrin 	 0.3 
Alfacyclodextrin 	 0.45 
Betac) clodextrip 	 1.0 

Inject refereneo- solution (a). The test is not valid unless the 
resolution between the peaks due to gammacyclodextrin and 

with 

and 

Relative 
retention time 

fl 

HO 
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r tr 

CYCLOPENTOLATE HYDROCHLORIDE 

examine under ultraviolet light at 365 nm. The principal 
the chromatogram obtained with the test solution cone 
to the spot in the chromatogram obtained with the rel 
solution. 

C. It gives reaction (a) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 5.5, determined in a 1.0 per cent w ■ s 
in carbon dioxide free water. 

Related substances. Determine by liquid chromato 
(2.4.14). 

NOTE- Prepare the solutions immediately before u; 

Test solution. Dissolve 20 mg of the substance 
examination in water and dilute to 20.0 ml with water. 

Reference solution. Dilute 1.0 ml of the test solo 
100.0 ml with water. 

Chromatographic system  
- a stainless steel column 12.5 cm x 4.0 mm, pack 

endcapped hexylsilane bonded to porous silica 
- mobile phase: a mixture of 55 volumes of a  

prepared by dissolving 0.66 g of ammonium ph( 
in water, adjust to pH 3.0 with orthophospho 
and dilute to 1000 ml with water and 45 vole 
acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 20 pl. 

Spot in  

Ponds 
erence  

olution 

graphy 

e. 

under 

tion to 

ed with 

5  Ian), 
solution 

sphate 
sic acid 
mes of 

alfadex is not less than 1.5 and the relative standard deviation 
for replicate injections for betacyclodextrin is not more than 
2.0 per cent. 

Inject reference solution (c) and test solution (b). 

Calculate the content of (C 6H 1005)7 . 

Storage. Store protected from moisture. 

clopentolate Hydrochloride 

C 

0 	-CH.3 HCI 

CI7H25NO3,HCI 	 Mol. Wt.327.8 

Cyclopentolate Hydrochloride is 2-(dimethylamino)ethyl 
a,-(1-hydroxycyclopentyl)(phenyl)acetate hydrochloride. 

Cyclopentolate Hydrochloride contains not less than 98.5 per 
cent and not more than 101.5 per cent of C I7H25NO3 ,HC1, 
calculated on the dried basis. 

Category. Anticholinergic. 

Description. A white or almost white, crystalline powder. 

Identification 

Test B may be omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyclopentolate 
hydrochloride RS or with the reference spectrum of 
cyclopentolate hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.. 

Mobile phase. A mixture of5 volumes of ammonia, 15 volumes 
of water, 30 volumes of butyl acetate and 50 volumes of 
2-propanol. 

Test solution. Dissolve 10 mg of the substance under 
examination in 5 ml of ethanol (95 per cent). 

Reference solution. A 0.2 per cent w/v solution of 
cyclopentolate hydrochloride RS in ethanol (95 per cent). 

Apply to the plate 10 µl of each solution. A119 ,0-file mobile , 
 phase to rise 15 cm. Dry the plate in air and spray With alcoholic 

solution of sulphuric acid and heat at 120° tor 30 minutes and 

Name 
	 Relative 	Correction 

retention time 	fact 

Cyclopentolate impurity C' 	0.9 	 2.( 

Cyclopentolate (Retention time: 
about 4 minutes) 	 1.0 

'2 -(dimethylamino) ethyl phenylacetate. 

Inject the reference solution. The test is not valid un 
column efficiency is not less than 2000 theoretical ph rtes and 

less the 

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 

chromatogram 2.5 times the retention time of the principal 

peak. In the chromatogram obtained with the test solution. 

the area of any peak corresponding to cyclopentolate impurity 
C is not more than 0.5 times the area of the principal peak in 

the chromatogram obtained with the reference solution 

(0.5 per cent). The area of any other secondary peak is not 

more than 0.1 times the area of the principal peak in the 

chromatogram obtained with the reference solution 0.1 per 

cent). The sum of areas of all the secondary peaks is not more 

than-the area of the principal peak in the chroma togram 

 obtaitid.with the reference solution (1.0 per cent). Ign ore any 

peak with an area less than 0.05 times the area of the p nnciPa l  

Peak in  the 
chromatogram obtained with the reference solution 

SulPh
at;eanst)h. 

(0.05 

perirying (2.4.19). Not more than 0.5 per cent, determined 

(2.3.18). Not more than 0.1 per cent. 

Loss on 
on 1 0 

 g by drying in an oven at 105° for 4 hours. 
.  

Assay. Dissolve 0.25 g in a mixture of 1.0 ml of 0.1 M 

hydrochloric acid and 50 ml of ethanol (95 per cent). Titrate 

with 0.1 M sodium hydroxide determining the end-point 

P° tentio netrically (2.4.25). Read the volume added between 
 

the 2 po ints  .1moofsindm y  inflexion. 

0 1 ml of hydroxide is equivalent to 0.03279 g of 

C I 7H26C I 103. 

Cyclopentolate Eye Drops", 
Cyclopentolate Hydrochloride Eye Drops 

Cyclopentolate Eye Drops are a sterile solution of 
Cyclopentolate Hydrochloride in Purified Water. 

Cyclopentolate Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclopentolate hydrochloride C I7H25NO3 ,HCI. 

Usual strength. 1 per cent w/v. 

Identifi cation 

Add 2.11 ammonia to a volume of the eye drops containing 
25 mg of ('yclopentolate Hydrochloride until alkaline and 
extract immediately with 50 ml of ether. Wash the extract with 
5 ml of water, filter through anhydrous sodium sulphate and 
evaporate the filtrate to dryness. On the oily residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with cyclopentolate 
hydrochloride RS treated in the same manner or with the 
reference spectrum of cyclopentolate. 

Tests 

pH (2.4.24). 3.0 to 5.5. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G 
Mobile phase. A mixture of 5 volumes of 13.5 M ammonia, 
15 volumes of p  sof rwater,opa n -2  _3001.  

Test solut 	

volumes of butyl acetate and 
50 volumes  

solution. Dilute a volume of eye drops to obtain a solution 
containing 0.5 per cent w/v of Cyclopentolate Hydrochloride 
in water. 

Referenc 
50.0 mi \, 

Referenc. (  
200.0 nil  v 

Apply to the plate 20 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 120° for 5 minutes, spray 
with ethanolic sulphuric acid (10 per cent), heat at 120° for 
30 minutes and examine under ultraviolet light at 365 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than one 
such spot is more intense than the spot in the chromatogram 
obtained with reference solution (b). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A. A 0.25 per cent w/v solution of 4-chlorophenol 
(internal standard) in methanol. 

Test solution (a). Dilute a volume of the eye drops containing 
20 mg of Cyclopentolate Hydrochloride to 10.0 ml with the 
mobile phase. 

Test solution (b). Add 4 ml of solution A to a volume of the 
eye drops containing 20 mg of Cyclopentolate Hydrochloride 
and dilute to 10.0 ml with the mobile phase. 

Reference solution. Add 4 ml of solution A to 4 ml of a 0.5 per 
cent w/v solution of cyclopentolate hydrochloride RS in water 
and dilute to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: a mixture of 45 volumes of 0.2 M sodium 

dihydrogen orthophosphate and 55 volumes of 
methanol, adjusted to pH 3.0 with orthophosphoric 
acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cyclopentolate 
hydrochloride and the internal standard is not less than 4.0. 

Inject the reference solution, test solution (a) and (b). 

Calculate the content of C I7 H 25 NO3, HC1 in the eye drops. 

Cyclophosphamide 

0, //0  

NH  1___/  CI 
P- N 
	CI 

,H 2 O 

C7,11 15c12N202P,1120 	 Mol. Wt. 279.1 

e solution (a). Dilute 1.0 ml of the test solution to 
itli water. 

solution (b). Dilute 1.0 ml of thel* solution to Cycldphosphamide is (RS)-2-bis(2-chloro-ethyl) amino- 
vial water. perhydro-13,2-oxazaphosphorinane 2-oxide monohydrate. 
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Cyclophosphamide contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 7H 15C12N 202P, calculated on 
the anhydrous basis. 

Category. Anticancer. 

Dose. Orally or by intravenous injection, 100 to 150 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
cyclophosphamide RS or with the reference spectrum of 
cyclophosphamide. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b). 

C. Dissolve 0.1 g in 10 ml of water and add 5 ml of silver 
nitrate solution; no precipitate is produced. Boil; a white 
precipitate is produced which is insoluble in dilute nitric acid 
but is soluble in dilute ammonia solution from which it can be 
reprecipitated by the addition of dilute nitric acid. 

D. Dissolve 0.1 g in 3 ml of nitric acid and 1 ml of sulphuric 
acid, heat till brown fumes are evolved and the solution 
becomes colourless. Cool, add 10 ml of water, heat again up to 
60° and add 10 ml of ammonium molybdate solution; a bright 
yellow precipitate is slowly formed. 

Tests 

Appearance of solution. A2.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1). 

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-butanone, 
12 volumes of water, 4 volumes of acetone and 2 volumes of 
anhydrous formic' acid. 

Test solution (a). Dissolve 0.2 g of the substance under 
examination in 10 ml of ethanol (95 per cent). 

Test solution (b). Dilute 5 ml of test solution (a) to 50 ml with 
ethanol (95 per cent). 

Reference solution (a). Dilute 5 ml of test solution (b) to 50 ml 
with ethanol (95 per cent).  

Reference solution (b). A 0.2 per cent w/v - solutiOn of  
cyclophosphamide RS in ethanol (95 per 

Apply to the plate 10 1.11 of each solution. After development. 
dry the plate in a current of warm air and heat at 11 0° for  
10 minutes. Place the plate while hot in a tank in which is placed  
a dish containing equal volumes of a 5 per cent w/v soluti on  of 
potassium permanganate and hydrochloric acid, close the 
tank and allow to stand for 2 minutes. Remove the plate and 
place it in a current of cold air until excess chlorine is rem oved 

 and an area of coating below the line of application gives not  
more than a faint blue colour with potassium iodide and .s tarch 
solution; do not expose long to cold air. Spray the plate with 
potassium iodide and starch solution and allow to stand for 
minutes. Any secondary spot in the chromatogram obtai ned 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a). Ignore any 
spot remaining on the line of application. 

Heavy metals (2.3.13). 1.0 g dissolved in 2 ml of dilute ac etic 
acid and diluted to 25 ml with water complies with the 1 unit 
test for heavy metals, Method A (20 ppm). 

Chlorides (2.3.12). A freshly prepared solution of 0.75 g in 
sufficient water to produce 25 ml complies with the limit test 
for chlorides (330 ppm). 

Water (2.3.43). 5.8 to 7.0 per cent, determined on 0.3 g. 

Assay. Weigh 0.1 g and dissolve in 50 ml of a 0.1 per cent w/v 
solution of sodium hydroxide in ethylene glycol; boil under a 
reflux condenser for 30 minutes and allow to cool. Rinse the 
condenser with 25 ml of water, add 75 ml of 2-propanol, 15 ml 
of 2 M nitric acid, 10.0 ml of 0.1 M silver nitrate and 2 ml of 
ferric ammonium sulphate solution and titrate with 0.1 M 
ammonium thiocyanate. Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.01305 , 
C71{15C12N202R 

Cyclophosphamide Phosphate intended for use in th 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cyclophosphamide. 

Cyclophosphamide Phosphate intended for use in the 
manufacture of parenteral preparations without a fin • ther 
appropriate sterilization procedure complies with the 
following additional requirement. 

Sterlity. Complies with the test for sterility (2.2. II). 

Storage. Store at a temperature not exceeding 30°. Avoid ong 
exposure to temperatures above 30°. 

Labelling. The label states whether or not the materi al is 
intended for use in the manufacture of parenteral preparati ons- 

IP201 
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Cyc lophosphamide Injection 
Cyclophosphamide Injection is a sterile material consisting of 
Cyclophosphamide with or without auxiliary substances. It is 

Tfihileedinij[n a  ect 

sioeanleisdccoonnsttaiituneter.d by  

dissolving the contents of the 

sealed 	in the requisite amount of sterile Water for 
immediately before use. 

ITnhj  ele eccct  i°nns sf; tuted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 

PareTer.aTI 

The 

creopnastr iatuti toendsso( 11 unjtie oc ntisohn 

should . Storage . 	 1d be used immediately al 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cyclophosphamide Injection contains xt less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
cyclophosphamide ,  C7F1 15C1,N,O,P. 

Usual strengths. 100 mg; 200 mg; 500 mg; 1 g. 

Description. A white or almost white powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Ident ification 

A. Shake a quantity containing 0.2 g of anhydrous 
cyclophosphamide with 2 ml of chloroform and filter. The 
solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
cyclophosphamide RS or with the reference spectrum of 
cyclophosphamide. 

B. Extract a quantity containing 0.2 g of anhydrous 
cyclophosphamide with ether and evaporate the extract to 
dryness. Reserve a portion of the residue for identification 
test C. Dissolve 0.1 g in 10 ml of water and add 5 ml of silver 
nitrate solution; no precipitate is produced. Boil; a white 
precipitate is produced which is insoluble in dilute nitric acid 
abcuitdisa

rid 1 ml of sulphuric acid, heat till brown fumes are 

soluble in dilute ammonia solution from which it can be 

of water, 	

by the addition of dilute nitric acid. 
C.Dissolve 0.1 g of the residue from test B in 3 ml of nitric 

evolved and the solution becomes colourless. Cool, add 10 ml 
er, heat again up to 60° and add 10 ml of ammonium 

molybdate solution; a bright yellow precipitate is slowly 

formed. 

  

Tests 

2.4.24). 4.0 to 6.0, determined in a 2.0 per Cent:Wiv.soon 
ed liately after preparation.  

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-hutanone, 
12 volumes of water, 4 volumes of acetone and 2 volumes of 
anhydrous formic acid. 

Test solution. Dissolve a quantity of the contents of the sealed 
container containing 0.2 g of anhydrous cyclophosphamide 
in sufficient ethanol (95 per cent) to produce 10 ml and filter. 

Reference solution. Dilute 1 volume of solution (1) to 
100 volumes with ethanol (95 per cent). 

Apply to the plate 10 Al of each solution. After development, 
dry the plate in a current of warm air and heat at 110° for 
10 minutes. Place the plate while hot in a tank in which is placed 
a dish containing equal volumes of a 5 per cent w/v solution of 
potassium permanganate and hydrochloric acid, close the 
tank and allow to stand for 2 minutes. Remove the plate and 
place it in a current of cold air until excess chlorine is removed 
and an area of coating below the line of application gives not 
more than a faint blue colour with potassium iodide and starch 
solution; do not expose long to cold air. Spray the plate with 
potassium iodide and starch solution and allow to stand for 5 
minutes. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore any 
spot remaining on the line of application. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cyclophosphamide. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the content of 10 
containers. Weigh accurately a suitable quantity of the mixed 
contents of the 10 containers containing about 50 mg of 
Cyclophosphamide, dissolve in water and dilute to 100.0 ml 
with water. 

Reference solution (a). A 0.05 per cent w/v solution of 
cyclophosphamide RS in water. 

Reference solution (h). Dissolve 25 mg of cyclophosphamide 
RS in 25 ml of water, add 5.0 ml of ethylparaben solution 
prepared by dissolving 185 mg of ethylparaben in 250 ml of 
ethanol (95 per cenoand dilute to 1000 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 [tm), 
mobile phase: a mixture of 30 volumes of acetonitrile 
and 70 volumes of water, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 195 nm, 
injection volume: 254 

The relative retention time with reference to ethylparaben for 
cyclophosphamide is about 0.7. 
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A. In the Assay, the principal peak in the chromatogram 
fined with the test solution corresponds to the peak in the 
matogram obtained with the reference soluticm 	Cycloserine. Capsules contain not less than 90.0 per cent and 

1 ml of a 0.01 per cent w/v solution in 0:j 	- not More than 110.0 per cent of the stated amount of 
cyeloserine ;  C3FI6N202. oxide add 3 ml of 1 M acetic acid and ml of afreshly' 

c 
obta Cycloserine Capsules 

CYCLOPHOSPHAMIDE TABLETS 1P2 01 	, 	i p 20 18 
CYCLOSERINE CAPSULES 

  

Inject reference solution (b). The test is not valid unless the 
resolution between cyclophosphamide and ethylparaben is 
not less than 2.0 and the relative standard deviation of replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 7H 15C12N202P in the injection. 

Storage. Store at a temperature not exceeding 30°. Avoid long 
exposure to temperatures above 30°. The solution should be 
used immediately after preparation as it deteriorates on storage. 

Labelling. The label states (1) the quantity of 
Cyclophosphamide in terms of the equivalent amount of 
anhydrous cyclophosphamide; (2) the volume of Water for 
Injections to be added; (3) that the solution should be used 
immediately after preparation. 

Cyclophosphamide Tablets 

Cyclophosphamide Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
anhydrous cyclophosphamide, C 7H I5C12N202P. The tablets are 
coated. 

Usual strengths. 10 mg; 50 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.2 g of 
anhydrous cyclophosphamide with 2 ml of chloroform and 
filter. The resulting solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
cyclophosphamide RS or with the reference spectrum of 
cyclophosphamide. 

B. Extract a quantity of the powdered tablets containing 0.25 g 
of anhydrous cyclophosphamide with ether and evaporate 
the extract to dryness. Preserve a portion of the residue for 
identification test C. Dissolve 0.1 g in 10 ml of water and add 
5 ml of silver nitrate solution; no precipitate is produced. 
Boil; a white precipitate is produced which is insoluble in 
dilute nitric acid but is soluble in dilute ammonia solution 
from which it can be reprecipitated by the addition of dilute 
nitric acid. 

C. Dissolve 0.1 g of the residue from test B in 3 ml of nitric acid 
and 1 ml of sulphuric acid, heat till brown fumes are evolved 
and the solution becomes colourless. Cool, add 10 ml of water, 
heat again up to 60° and add 10 ml of ammonium molybdate 
solution; a bright yellow precipitate is slowly formed. 

Tests 

Acidity. Shake a quantity of the powdered tablets-eontaining 
0.25 g of anhydrous cyclophosphamide with.20 ml of carbon 

dioxide-free water, filter and titrate the filtrate with 0., 
sodium hydroxide using phenolphthalein solution 

 indicator; not more than 0.2 ml of 0.1 M sodium hyd roxid  

with 

required to change the colour of the solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-butaniane 
12 volumes of water, 4 volumes of acetone and 2 volume s of 

: 

anhydrous formic acid. 

Test solution. Shake vigorously a quantity of the powdered 
tablets containing 0.2 g of anhydrous cyclophosphamid e  ) 
50 ml of chloroform for 15 minutes, filter, evaporate the filtrate  
to dryness and dissolve the residue in 10 ml of ethanol 
(95 per cent). 

Reference solution. Dilute 1 volume of solution (1 
100 volumes with ethanol (95 per cent). 

Apply to the plate 10 111 of each solution. After development, 
dry the plate in a current of warm air and heat at 110' for 
10 minutes. Place the plate while hot in a tank in which is placed  
a dish containing equal volumes of a 5 per cent w/v solution of 
potassium permanganate and hydrochloric acid, close the 
tank and allow to stand for 2 minutes. Remove the plate and 
place it in a current of cold air until excess chlorine is removed 
and an area of coating below the line of application gives not 
more than a faint blue colour with potassium iodide and starch 
solution; do not expose long to cold air. Spray the plate with 
potassium iodide and starch solution and allow to stand for 5 
minutes. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore any 
spot remaining on the line of application. 

Disintegration (2.5.1). Not more than 30 minutes. 

Uniformity of content (for tablets containing 10 mg or less). 
Complies with the test stated under Tablets. 

Place one tablet in a 10-m1 volumetric flask, add about 7 ml ofwater, 
shake until the tablet is completely disintegrated, dilute 
with water to volume and filter. Wash the filter quantitatively 
with 10 ml of water and combine the filtrate and washings (test 
solution). In another volumetric flask dissolve an accurately 
weighed quantity of cyclophosphamide RS in water to obtain 
a solution of known concentration of about 500 lig per ml 
(reference solution). Place in separate test-tubes (170 mm x 
25 mm) 2.0 ml of the test solution, 2.0 ml of the reference 
solution and 2.0 ml of water as the blank. Treat each tube in 
the following manner. Add 0.7 ml of a 2.35 per cent v/v solution 
ofperchloric acid in water, mix and heat on a water-bath for 10 mit ute& 
Cool, add 1 ml of 0.1 M sodium acetate and mix. Add 
1.6 .ml of a 0 75 per cent w/v solution of 4-(4-nitrobenzy0 
pyridine in 1:2-ethanediol, mix and heat on a water-bath for 
10 minutes. Cool. add 8.0 ml of a 2 per cent w/v solution of 

sodium hydroxide in ethanol (95 per cent). Measure the 

ba 	of the solu
bout 560 nm (2.4.7)
tions against the blank within 4 

minutes 	 smaximum at a . cabainsoutresantthcee  
ic  

alate the content of C 7H 15C12N202P in the tablet. 

h  wash g 

tests. Comply with the tests stated under Tablets. 

and 	

and powder 20 tablets. To a quantity of the 

ash the filter with 15 ml of chloroform. Evaporate the 

Assay  powder containing 0.1 g of anhydrous cyclophosphamide add 
pow( 
30 ni El of chloroform, shake vigorously for 15 minutes, filter 

combined filtrate and washings to dryness and dissolve the 
residue in 50 ml of a 0.1 per cent w/v solution of sodium 

hydroxide in 1,2-ethanediol. Boil the solution under a reflux 
condenser for 30 minutes, allow to cool and rinse the 
condenser with 25 ml of water. Add 75 ml of 2-propanol, 15 ml 

of 2 M nitric acid, 10 ml of 0.1 M silver nitrate and 2 ml of 
ferric ammonium sulphate solution goof' titrate with 0.1 M 
ammonium thiocyanate. Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.01305 g of 

Storage. Store at a temperature not exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cyclophosphamide. 

Cycloserine 

0
'NH 

H 2 N 

C3H6N-,02 	 Mol. Wt. 102.1 

Cycloserine is (R)-4-aminoisoxazolidin-3-one, an antimicrobial 
u

Streptomyces orchidaceous or S. garyphalus or obtained by 
ssynbtshtaenscise produced by the growth of certain strains of 

synthesis. 

 

Cycloserine contains not less than 98.0 per cent and not more 
than 100.5 per cent of C 3H6N202 , calculated on the dried basis. 

Category. Antibacterial. 

Dose. 500 mg to 1 g daily, in divided doses. 

Identification

hygroscopic.
Desc ription. es ri p t io n A white or pale yellow, crystalline powder;  

prepared mixture of equal volumes of a 4 per cent w/v solution 
of sodium nitroprusside and 5 M sodium hydroxide• a blue 
colour is produced slowly. 

Tests 

pH (2.4.24). 5.5 to 6.5, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +108° to +114°, determined 
in a 5.0 per cent w/v solution in 2 M sodium hydroxide. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Condensation products. Absorbance of a 0.04 per cent w/v 
solution in 0.1 M sodium hydroxide at about 285 nm, not more 
than 0.32 (2.4.7). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Dissolve about 10 mg of the substance under 
examination in 20.0 ml of the mobile phase. Dilute 5.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution. Dissolve 10 mg of the cycloserine RS in 
20.0 ml of the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm) (such as 
Wakosil C8 RS), 
mobile phase: 0.1 per cent w/v of methane sulphonic 
acid and 0.78 per cent w/v of sodium dihydrogen 
orthophosphate in water, the pH adjusted to 6.0 with 
dilute sodium hydroxide and filtered, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 227 nm, 
injection volume: 104 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 3 H6N,0, 

Storage. Store protected from moisture 

as 
e i s  

) to 

5C12N202P. 
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CYCLOSERINE CAPSULES CYCLOSERINE 

Usual strengths. 125 mg; 250 mg. 

Identification 

A. Shake a quantity of the contents of the capsules containing 
10 mg of Cycloserine with 100 ml of I M sodium hydroxide 
and filter. To 1 ml of the filtrate add 3 ml of I M acetic acid and 
1 ml of a freshly prepared mixture of equal volumes of a 4 per 
cent w/v solution of sodium nitroprusside and 5 M sodium 
hydroxide; a blue colour is produced slowly. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of phosphate buffer pH 6.8, 
Speed and time. 100 rpm and 30 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate diluted to produce a 0.028 per cent 
w/v solution. 

Reference solution. A0.028 per cent w/v solution of cycloserine 
RS in the dissolution medium. 

Use the chromatographic system described under Assay. 

Calculate the content of C3H6N202. 

D. Not less than 80 per cent of the stated amount of C 3 H6N202 . 

Condensation products. Weigh the contents of the capsules 
containing about 0.5 g of Cycloserine, dissolve in 250 ml of 
0.1 M sodium hydroxide solution, disperse with the aid of 
ultrasound for 5 minutes. Dilute 5 ml of this solution to 25 ml with 
0.1 M sodium hydroxide. Absorbance of the resulting solution 
at about 285 nm, not more than 0.32 (2.4.7). 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined on 
1.0 g of the contents of the capsules, by drying in an oven at 
60° at a pressure not exceeding 0.7 kPa for 3 hours. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Mix the contents of 20 capsules. Weigh 
accurately a quantity of the mixed contents of the capsules 
containing about 250.0 mg of Cycloserine dissolve in 
phosphate buffer pH 6.8, dilute to 250.0 ml with the same 
solvent and filter. Dilute 5.0 ml of the filtrate to 25.0 ml with 
phosphate buffer pH 6.8. 

Reference solution. A 0.02 per cent w/v solution of cyclo§eri ne 
RS in phosphate buffer pH 6.8. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

octylsilane bonded to porous silica (5 gm) ( su, 
Warkosil C8 RS), 

- mobile phase: dissolve 1.0 g of methane sulphonic 
and 7.8 g of sodium dihydrogen orthophosl 

 dihydrate in 1000 ml of water and adjust pH to 6.0 
dilute sodium hydroxide, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 227 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid utile: 
tailing factor is not more than 2.0 and the relative sta r 
deviation for replicate injections is not more than 2.0 Crp 

Inject the reference solution and the test solution. 

Calculate the content of C 3H6N 2O2 in the capsules. 

Storage. Store protected from moisture. 

Cycloserine Tablets 
Cycloserine Tablets contain not less than 92.5 per cer  
not more than 107.5 per cent of the stated amou 
cycloserine, C3H6N202. 

Usual strengths. 125 mg; 250 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.5 g 
of Cycloserine with 25 ml of 1 M sodium hydroxide for 
5 minutes and filter. The optical rotation of the filtrate is about 
+2.2°(2.4.22). 

B. To 0.2 ml of the filtrate obtained in test A add 3 ml cfl M 
acetic acid and 1 ml of a freshly prepared mixture of equal 
volumes of a 4 per cent w/v solution of sodium nitroprusside 
and 5 Msodium hydroxide; a blue colour is produced slowly. 

Tests 
	 (061 

Light absorption. Shake a quantity of the powdered tablets 
containing 0.25 g of Cycloserine with 80 ml of 0.1 Msodium 

 hydroxide for 10 minutes, add sufficient 0.1 M sodium 
hydroxide to produce 100.0 ml, mix and filter. Dilute a suitable 
volume of the filtrate with sufficient 0. 1 M hydrochloric acid 
produce a solution containing 0.0025 per cent w/v of 
Cycloserine. Absorbance of the resulting solution, measured 
within 15 minutes ofpreparing the final solution, at the maximan at 
about 219 nm, 0.78 to 0.96 (2.4.7). 

Disintegration ( 2.5.1). Not more than 30 minutes. 

Loss o on drying (2.4.19). Not more than 2.0 per cent, determined on 
fthe powdered tablets, by drying in an oven at about 60° at logo.    

a  pressure not exceeding 0.7 kPa for 3 hours. 

Other tests. Comply with the tests stated under Tablets. 

AssaY• Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.1 g of Cycloserine, 

shake with 150 ml of water for 30 minutes, add sufficient water 

to produce 200.0 ml and filter. To 10.0 ml of the filtrate add 

10 ml of water and 25 ml of 0.2 Msodium hydroxide, dilute to 

50.0 mil with water and mix. To 4.0 ml of the mixture add 10 ml of 
M acetic acid and 4 ml of sodium nitroprusside solution, 

dilute to 20 ml with 1 M acetic acid, mix and allow to stand for 
15 minutes. Measure the absorbance of the resulting solution 

maximum at about 625 nm (2.4.7), using as the blank a 

absorbance

isolution 

anth tthee     	obtained by repeating the operation using 

prepared by treating 4.0 ml of 0.1 Msodium hydroxide 
same manner beginning at the wools "add 10 ml of 1 M 

acetic 
 

acid..." Calculate the content of C3H 6N202  from the 

cycloserine RS in place of the powdered tablets. 

Storage. Store at a temperature not exceeding 30°. 

Cyclosporine 
Cyclosporin A 

C62HIIINI10 1 2 	 Mol. Wt. 1202.6 

N-methylglycyl-N-methyl-L-leucyl-L-valyl-N-methyl-L-leucyl 

LC.yacilaonsporine is cyclo[REH2S,3R,4R)-3-hydroxy-4-methyl-
2-(m ethylamino)-6-octenoy1]-L-2-aminobutyryl- 

methy
ylit-vlyaalanlyi.1-N-methyl-L-leucyl-N-methyl-L 

N- 	
-leucyl- 

,N 1.4 0 12 
 Cyclosporine contains not less than 97.0 per cent and 

more than on per cent
basis calculated 

 

Category. Immunosuppresant. 

Dose. Orally, 10 to15 mg per Kg given 4 to 12 hours before the 
trasnplantation, this dose is continued daily for 1 to 2 weeks 
after which a maintenance dose of 2 to 6 mg per Kg daily is 
continued; by intravenous infusion, 3 to 5 mg per Kg daily 
continued for 2 weeks after transplant, then oral maintenance 
dose of 12.5 mg per Kg daily, in two divided doses for 6 months 
to a year. 

Description. A white to off-white powder. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay with the following 
modifications. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.7 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.7 per cent) and sum of areas of all the secondary 
peaks is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.5 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 0.1 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. 

w/v solution of 

With 

H 3 C 

c\  OH 

\ /C-- H 

CH, 	0 
1 	II 

VleLeu-MeVal- N-C- C -Abu -MeGly 

-MeLeu -D -Al a-Al a-MeLeu-Val -MeLeu 

Reference solution (a). A 0.1 per cent w/v solution of 
cyclosporine RS in the solvent mixture. 

Reference solution (h). A 0.001 per cent 
not cyclosporine RS in the solvent mixture. 

Chreniatograprtic system 
.A.stainicss steel column 25 cm x 4.0 mm packed with 
octadecyIsilane bonded to porous silica (5 gm), 

. 



CYCLOSPORINE CAPSULES 
IP 

- column temperature: 80°, 
- mobile phase: a mixture of 52 volumes of water, 

43 volumes of acetonitrile, 5 volumes of tert-butyl 
methyl ether and 0.1 volume of orthophosphoric acid, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C62F1111N11012. 

Storage. Store protected from light and moisture. 

Cyclosporine Capsules 

Cyclosporine Capsules contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount  of 
cyclosporine, C62 H 11 1  N(1012. 

Usual strengths. 25 mg; 50 mg; 100 mg; 250 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

For capsules containing liquid  - 

Apparatus No. 1, 
Medium. 500 ml of water, 
Speed and time. 50 rpm and 15 minutes. 

Place 1 capsule in each vessel, and allow the capsule to sink 
to the bottom of the vessel before starting rotation of the 
blade. Observe the Capsules, and record the time taken for 
each Capsule shell to rupture. 

Tolerances -The requirements are met if all of the Capsules 
tested rupture in not more than 15 minutes. If 1 or 2 of the 
Capsules rupture in more than 15 minutes but not more than 
30 minutes, repeat the test on 12 additional Capsules. Not 
more than 2 of the total of 18 Capsules tested rupture in more 
than 15 minutes but not more than 30 minutes. 

For capsules containing powder  - 

Apparatus No. 2, 
Medium. 1000 ml of 0.1 M hydrochloric adij -containing 
0.5 per cent of sodium lauryl sulphate, 

Speed and time. 150 rpm and 90 minutes. 

Determine by liquid chromatography (2.4.14). 

Test solution. Withdraw a suitable volume of the medium and 
 filter. Dilute 5.0 ml of this solution to 10.0 ml with acetonitrile. 

Reference solution. A solution of cyclosporine RS in  the  
dissolution medium suitably diluted with the acetonitrile  to 

 obtain a solution having the same concentration as that of the 
 test solution. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm),  00 
column temperature: 80°, 
mobile phase: a mixture of 900 volumes ofaceto

nt

i 

 450 volumes of water, 50 volumes of methanol and 
0.5 volume of orthophosphoric acid, 
flow rate: 2 ml per minute, 	 At 

vis  

spectrophotometer set at 210 nm, 
injection volume: 10 gl. 

Inject  the  reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of 6,1  I 1 , N 11 0 1 ,. 

D. Not less than 80 per cent of the stated amount 
C62HiliNi(012• 

Water (2.3.43). Not more than 3.5 per cent w/w, for Capsules 
that contain powder, using finely ground Capsule contents. 

Other tests. Comply with the tests stated under Capsule s.  

Assay 

Where capsules contain liquid- 

Test solution. Using a sharp blade, carefully cut open not 
fewer than 20 capsules, and with the aid of ethanol transfer 
the contents of the capsules to a suitable volumetric flask. 
Wash the blade with ethanol, and transfer the washings to 
the volumetric flask. Dilute the contents of the volumetric 
flask with ethanol to volume and mix. Quantitatively dilute an 
accurately measured volume of this solution with ethanol to 

obtain a solution having a concentration of 1 mg of 
cyclosporine per ml. 

Reference solution. A 0.1 per cent w/v solution of cyclosporine 

RS in ethanol. 

Chrortiatographic system 
stainiess steel column 25 cm x 4.6 mm, packed With 

dimithylsilane bonded to porous silica (5 to 10 gm) ,  

column temperature: 70°, 
mobile phase: a mixture of 550 volumes of acetonitrile, 
400 volumes of water, 50 volumes of methanol and 
0.5 volume of orthophosphoric acid, 

flow rate: 1 ml per minute, 

spectrophotometer set at 210 nm, 
injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
co l umn  efficiency is not less than 700 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Cal culate the content of C62H111N11012. 

Wh ere capsules contain powder- 

Solvent mixture. 9 volumes of acetonitrile, 5 volumes of 
tetrahydrofuran and 4 volumes of ethanol. 

Test solution. Disperse a quantity of the mixed contents of 
20 capsules containing 0.1 g of cyclosporine with 10 ml of 
water and 40 ml of the solvent mixture, dissolve with the aid of 
ultrasound, dilute to 100.0 ml with the solvent mixture and 
filter. 

Reference solution. Disperse 25 mg of cyclosporine RS with 
2.5 ml of water with the aid of ultrasound for 10 minutes. Add 
about 10 ml of the solvent mixture, sonicate for 5 minutes and 
dilute to 25.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

with trimethylsilane bonded to porous silica (3 to 
10 gm), 

- column temperature: 70°, 
- mobile phase: a mixture of 605 volumes of acetonitrile, 

400 volumes of water, 50 volumes of methanol and 
0.5 volume of orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject 

replicate 

the reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates, tailing 
factor is not more than 1.5 and the relative standard deviation 

f  

eplicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 62H 11 IN11012. 

eSxtocera 
.eding 30°. 

ge. Store protected from moisture, at a temperat C rtgt_, 

Cyproheptadine Hydrochloride 

, HCI , 1 'A H 2 O 

G21H21N, HC1,11/2H20 	 Mol. Wt. 350.9 

Cyproheptadine Hydrochloride is 4-(5H-dibenzo[a,d]-
cyclohepten-5-ylidene)-1-methylpiperidine hydrochloride 
sesquihydrate. 

Cyproheptadine Hydrochloride contains not less than 
98.5 per cent and not more than 101.0 per cent of C21H2IN,HC1, 
calculated on the dried basis. 

Category. Histamine H I -receptor antagonist. 

Dose. 4 to 20 mg daily, in divided doses. 

Description. A white or slightly yellow, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests B 
and C may be omitted if tests A and D are carried out. 

A. Dissolve 0.1 g in 10 ml of water, make alkaline with I M 
sodium hydroxide, extract with 5 ml of dichloromethane, dry 
over anhydrous sodium sulphate and remove the solvent with 
the aid of a current of nitrogen. The oily residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyproheptadine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of cyproheptadine. 

B. When examined in the range 230 nm to 360 nm, a 0.002 per 
cent w/v solution in ethanol (95 per cent) shows an absorption 
maximum only at about 286 nm; absorbance at about 286 nm, 
about 0.67 (2.4.7). 

C. Determine by thin-layer chromatography (2.4.17) coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 75 volumes of cyclohexane, 
20 volumes of ether and 5 volumes of diethylamine. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml ofmethanol. 

Reference solution (a). A 0.1 per cent w/v solution of 
cyproheptadine hydrochloride RS in methanol. 

Re/ere-it-iv scion (b). A solution containing 0.05 per cent 
w/v of eac-h-..-of imipraminenhydrochloride RS and 
cyproheptadine hydrochloride RS in methanol. 

CYPROHEPTADINE HYDROCHLORIDE 

-#‘ 



CYPROHEPTADINE TABLETS CYPROHEPTADINE HYDROCHLORIDE 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. The principal spot in the chromatogram obtained with the 
test solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots. 

D. A saturated solution gives reaction A of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in mobile phase A and dilute to 20.0 ml with mobile 
phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of this solution to 
10.0 ml with mobile phase A. 

Reference solution (h). Dissolve 2 mg each of cyproheptadine 

impurity A RS, cyproheptadine impurity B RS and 
cyproheptadine impurity C RS in mobile phase A, add 1.0 ml 
of the test solution and dilute to 100.0 ml with mobile phase A. 

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 60 volumes of a solution 

prepared by dissolving 6.12 g ofpotassium dihydrogen 
phosphate in 900 ml of water, adjusted to pH 4.5 with 
orthophosphoric acid and dilute to 1000 ml with water 
and 40 volumes of acetonitrile, 

B. a mixture of 40 volumes of a solution 
prepared by dissolving 6.12 g ofpotassium dihydrogen 
phosphate in 900 ml of water, adjusted to pH 4.5 with 
orthophosphoric acid and dilute to 1000 ml with water 
and 60 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 230 nm, 
- injection volume: 10 gl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 	 100 
	

0 

10 	 100 
	

0 

10.1 
	

0 
	

100 

35 
	

0 
	

100 

36 
	

100 
45 
	

100  

Name 	 Relative 
retention time 

Cyproheptadine impurity C' 	 0.7 

Cyproheptadine (Retention time: about 8 minutes) 1.0 

Cyproheptadine impurity B2 	 2.6 

Cyproheptadine impurity Al 	 3.9 

'5-(1-methylpiperidin-4-y1)-5H-dibenzo[a,cf][7]annulen-5-ol, 

2dibenzosuberone, 

idibenzocycloheptene. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cyproheptadine imp urity  
C and cyproheptadine is not less than 7.0. 

Inject reference solutions (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to cyproheptadine impurities A, B, C is not more 
than 1.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) (0.15 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The sum of the areas 
of all the secondary peaks is not more than 5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). .." 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 7.0 to 9.0 per cent, determined on 1.0 g. 	Its  

Assay. Weigh accurately about 0.5 g, dissolve in 0.5 ml of 
acetic anhydride and 20 ml of anhydrous glacial acetic acid 

and add 10 ml of mercuric acetate solution. Titrate with 0.1 M 

perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03239 g of 
C21H2IN,FICI. 

Storage. Store protected from light. 

Cyproheptadine Syrup 
Cyproheptadine Hydrochloride Syrup 

Cyproheptadine Syrup contains not less than 90.0 per 
and not more than 110.0 per cent of the stated amour' 
cyproheptadine hydrochloride, C21 H21N,HC1. 

Us 'strength. -2 mg in 5 ml. 

Identification 

To  5 ml add 5 ml of a 1 per cent w/v solution of sodium 

bicarbonate and extract with three quantities, each of 15 ml, 

of2,2,4 -
trimethylpentane. Wash the combined 2,2,4-trimethyl-

pentane extracts with 5 ml of the sodium bicarbonate solution 

and discard the washings. Evaporate the 2,2,4-trimethyl-

pentane solution to dryness on a water-bath and dissolve the 
residue in 100 ml of ethanol (95 per cent). When examined in 
the range 230 nm to 360 nm, the resulting solution shows an 
absorption maximum only at about 286 nm (2.4.7). 

Tes ts 

 tests. Comply 4p.l5y.  with the tests stated under Oral Liquids. 

Oseths:::s. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of the syrup containing 2 
mg of Cyproheptadine Hydrochloride in the mobile phase and 
dilute to 100.0 ml with the mobile phase and filter. 

Reference solution. A 0.002 per cent w/v solution of 
cyproheptadine hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 65 volumes of 0.3 per cent 

v/v methanesulphonic acid, 20 volumes of acetonitrile, 
and 15 volumes of isopropyl alcohol adjusted to pH 4.0 
with triethylamine, 
flow rate: 1 ml per minute, 
spectrophotometer set at 285 nm, 

- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml (2.4.29) of the syrup and calculate 
the content of C21H2IN,HCI, weight in volume. 

Cyproheptadine Tablets 
Cyproheptadine Hydrochloride Tablets 

Cyproheptadine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyproheptadine hydrochloride, C21 H2IN,HCI; T. 

Usual strength. 4 mg. 

Identification 

A. To a quantity of the powdered tablets containing 20 mg of 
Cyproheptadine Hydrochloride add 10 ml of water and 2.5 ml 
of 0.1 M sodium hydroxide, extract with 10 ml of 
dichloromethane, filter through anhydrous sodium sulphate 
placed over absorbent cotton moistened with 
dichloromethane and evaporate the filtrate to dryness. The 
residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyproheptadine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of cyproheptadine. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b). 

C. Extract a quantity of the powdered tablets containing 20 mg 
of Cyproheptadine Hydrochloride with 7 ml of water, filter, 
add 0.3 ml of 5 M ammonia to the filtrate and filter again. The 
filtrate gives reaction A of chlorides (2.3.1). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), using a precoated silica gel plate. 

Mobile phase. A mixture of 90 volumes of dichloromethane 
and 10 volumes of methanol. 

Test solution (a). Shake mechanically for 10 minutes a quantity 
of the powdered tablets containing 50 mg of Cyproheptadine 
Hydrochloride with 5 ml of the mobile phase and filter (such 
as Whatman GF/C filter paper). 

Test solution (h). Dilute 1 volume of test solution (a) to 
10 volumes with the mobile phase. 

Reference solution (a). Dilute 1 volume of test solution (a) 
serially in two steps to 1000 volumes with the mobile phase. 

Reference solution (b). A solution containing 0.1 per cent 
w/v of cyproheptadine hydrochloride RS in the mobile 
phase. 

Reference solution (c). A solution containing 0.002 per cent 
w/v of dibenzocycloheptatriene RS in the mobile phase. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and spray with ethanolic sulphuric acid (20 
per cent). Heat at 110° for 30 minutes and examine under 
ultraviolet light at 365 nm. In the chromatogram obtained with 
test solution (a) any spot corresponding to 
dibenzocycloheptatriene is not more intense than the spot in 
the chromatogram obtained with reference solution (c) and any 
other econdary spot is not more intense than the spot in the 
chromatogram obtained with reference solution (a). 



Category. Anticancer. 

Dose. 200 to 300 mg daily, in 2 to 3 divided doses. 

Description. A white or almost white, crystalline powde] 

Identification 

Test A may be omitted if tests B, C, D and E are carriec 
Tests B, C and D may he omitted if tests A and E are e a 

 out. 

CYPROHEPTADINE TABLETS 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following test solution. 

Test solution. Disperse one tablet in the mobile phase and 
dilute to 50.0 ml with the mobile phase. 

Calculate the content of C21H2IN,HC1 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing about 80 mg of Cyproheptadine Hydrochloride in 
500 ml of the mobile phase, with the aid of ultrasound for 15 
minutes and agitate for 30 minutes and dilute to 1000.0 ml with 
the mobile phase, filter. 

Reference solution. A 0.008 per cent w/v solution of 
cyproheptadine hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 65 volumes of a 0.3 per cent 

v/v methanesulphonic acid, 20 volumes of acetonitrile, 
and 15 volumes of isopropyl alcohol adjusted to pH 4.0 
with triethylamine, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 285 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C21H2IN,HC1 in the tablets. 

cy proterone Acetate 

CI 

C24H29C104 	 Mol. Wt. 416.9 

Cyproterone Acetate is (113, 2/3)-6-chloro-1 ,2-d i hydr6-I 7-, 
acetyloxy-314-cyclopropa[1,2]pregna-1,4,6-tri -ene-
3,20-dione. 

IP 

Cyproterone Acetate  contains not less than 97.0 per cent and 
 not more than 103.0 per cent of C24H29C104, calculated on the  

dried basis. 

A. Determine by infrared absorption spectrophotometry 
(2.6n)e

acetate RS or with 	 the reference spectrum of cyprott 

Compare the spectrum with that obtained with cyproterone 

 acetate. 

B. Determine by thin-layer chromatography (2.4.17), co ating 
the plate with silica gel GF254. 

Mobile phase. a mixture of equal volumes of cyclohc van e and 
ethyl acetate. 

Test solution. Dissolve 0.02 g of the substance under 
examination in dichloromethane and dilute to 10 ml with the 
same solvent. 

Reference solution. A 0.2 per cent w/v solution of cyproterone 1 
acetate RS in dichloromethane. 

Apply to the plate 5 gl of each solution. Allow the mobile phase 
to rise 15 cm. Dry the plate in air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

C. Dissolve about 1.0 mg with 2 ml of sulphuric acid and heat 
on a water-bath for 2 minutes. A red colour develops. Cool 
and add this solution cautiously to 4 ml of water and shake. 

The solution becomes violet. 

D. Incinerate about 30 mg with 0.3 g of anhydrous sodium 
carbonate over a naked flame for about 10 minutes. Cool, 
dissolve the residue in 5 ml of dilute nitric acid and filter. To 

I ml of the filtrate, add 1 ml of water. The solution gives reaction 

A of chlorides (2.3.1). 

E. It gives the reactions of acetyl groups (2.3.1). 

Tests 

Specific optical rotation (2.4.22). +152° to +157°, determined 
in a 1.0 per cent w/v solution in acetone. 

Related substances. Determine by liquid chromatog raphY 
(2.4.14). 

e 10 mg of the substance under exami-
nation: in .acetonitrile and dilute to 10.0 ml with the same 
solvent 

Reference solution (a). Dilute 1.0 ml of the test solution to 

1000
Reference solution (b). Dissolve 5 mg ofmedroxy-progesterone 

nil with acetonitrile. 

acetate RS in acetonitrile and dilute to 50.0 ml with the same 
solvent. Dilute 1.0 ml of this solution to 10.0 ml with reference 

solutionh ro   (a)• c  
ratographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 gm), 

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of water, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cyoterone acetate and 

medrpxyProgesterone acetate is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram at least twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, the 
sum of the areas of all the secondary peaks is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution (a) 
(0.05 percent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
1.0 g by drying at 80° at a pressure not exceeding 0.7 kPa. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Weigh accurately about 0.05 g, dissolve in methanol 
and dilute to 50.0 ml with the same solvent. Dilute 1.0 ml of this 
solution to 100.0 ml with methanol and measure the absorbance 
of the resulting solution at the maximum at about 282 nm (2.4.7). 
Calculate the content of C 24H,9C104  taking 414 as the specific 
absorbance at 282 nm. 

Stora ge. Store protected from light. 

Cyproterone Tablets 

cyproterone Acetate Tablets 

Cyproterone Tablets contain not less than 95.0 per cent and 
of the stated amount of cnLyo.spturaorri esotrrroeennet ghatachne.t5a10t0e n,5 .0 p Cg2. ii  pe r 29c oe n4.  t  

I dentification 

A. Sh 
100 m 

ake a quantity of powdered tablets containing about 
g of cyproterone acetate with 20 ml of dichloromethane, 

CYPROTERONE TABLETS 

filter and evaporate the filtrate to dryness using a rotary 
evaporator and a water-bath at 40°. On the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with cyproterone acetate RS 
or with the reference spectrum of cyproterone acetate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.07 per cent w/v solution ofsodium dodecyl 
sulphate in 0.1M hydrochloric acid (For tablets containing 
less than 100 mg of Cyproterone Acetate); 900 ml of 0.1 per 
cent w/v solution of sodium dodecyl sulphate in 0.1 M 
hydrochloric acid (For tablets containing more than 100 mg 
of Cyproterone Acetate), 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through a 
membrane filter. Measure the absorbance of the filtrate, suitably 
diluted if necessary with dissolution medium at 
285 nm (2.4.7). Calculate the content of cyproterone acetate, 
C24H29C1O4  in the medium from the absorbances obtained 
from a solution of known concentration of cyproterone acetate 
RS. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water. 

Test solution. Shake a quantity of powdered tablets containing 
about 0.1 g of Cyproterone Acetate in 50 ml of the solvent 
mixture for 5 minutes, dilute to 100 ml with water and filter. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the mobile phase. 

Reference solution (h). A solution containing 0.01 per cent 
w/v each of cyproterone acetate RS and medroxy-
progesterone acetate RS in the solvent mixture. Dilute 1.0 ml 
of this solution to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm) (such as 
Spherisorb ODS 2), 

-- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of water, 
flow t:att:' . 1.5 ml per minute, 

- SpectrOphotometer set at 254 nm, 
-- injection volume: 20 gl. 
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CYPROTERONE TABLETS 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cyproterone acetate and 
medroxyprogesterone acetate is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of powdered tablets containing 
about 50 mg of Cyproterone Acetate in 100 ml of the solvent 
mixture and filter. Dilute 1.0 ml of this solution to 10.0 ml with 
the mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
cyproterone acetate RS in the solvent mixture. Dilute 1.0 ml of 
this solution to 10.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of cyproterone acetate RS and medroxyprogesterone 
acetate RS in the solvent mixture. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Use the chromatographic system as described under Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to cyproterone and 
medroxyprogesterone is not less than 3.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 24H 29C104  in the tablets. 

Cytarabine 
[3-Cytosine Arabinoside 

NH2  

N 

HO 
0 
HO 

OH 

C9 H I 3N3O5 

Cytarabine is 1 -13-D-arabinofuranosylcytosine .  

IP 201 

Cytarabine contains not less than 99.0 per cent and n ot mote 
 than 100.5 per cent of C9H1 31•1305, calculated on the dried basis.  

Category. Anticancer. 

Dose. To be determined by the physician. 

Description. A white or almost white, crystalline powder
. 

CAUTION - Cytarabine is very poisonous. Great care should 
be taken to avoid inhaling the particles of cytarabine  and 
exposing the skin to the dried substance. 

Identification 

A. Determine by infrared absorption spectrophotometry (2A.6). 
Compare the spectrum with that obtained with cytarabine Rs 
or with the reference spectrum of cytarabine. 

B. When examined in the range 230 nm to 360 nm, a 0.001 per 
cent w/v solution in 0.1 Al hydrochloric acid shows an 
absorption maximum only at about 280 nm; absorbance at 
about 280 nm, about 0.55 (2.4.7). 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

Tests 

10°  
IP 018  

Assay. Weigh accurately about 0.5 g and dissolve in 40 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 

acid using 1-naphtholbenzein solution as indicator. Cony 

out a 
ml  of 

blank  o  n 1 
tM pitratei:h.  1 n 
	

Mperch loricc acid is equivalent to 0.02432 g of 
o. c1  

 ji)s  requirement.(2.23No 

 No t more than 0.07 Endotoxin 

0,31.1,05. 
Cytarabine intendedfor use in the manufacture ofparenteral 

preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 

following additional 

 endotoxins  ox 

 

preparations without a further appropriate sterilisation 

Sterility. Complies with the test for sterility (2.2.11). 

Unit per mg. 
Cytarabine intended for use in the manufacture ofparenteral 

procedure complies with the following addition, requirement. 

Storage. Store protected from light. If it is intended for use in 
the manufacture of parenteral preparations, the container 
should be sterile, tamper-evident and sealed so as to exclude 
micro-organisms. 

Labeling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations. 

reef"' 

Cytarabine Injection 
13-Cytosine Arabinoside Injection 

Cytarabine Injection is a sterile material consisting of 
CCoytntaarianbeir.ne with or without excipients. It is filled in a sealed 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Cytarabine, c9 

Cytarabine Injection 	not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 

Usual strengths. 100 mg per vial; 500 mg per vial; 1 g per vial. 
Description. A white or almost white powder. 

The contents of the sealed container ceniffiy with -  The re
quirements stated under Parenteral Pi7rparcitiQns 

(
Powers for Injection) and with the follow i reiequit•ements 

- 

CYTARARINE INJECTION 

Identification 

Mix a qunatity of injection containing 0.1 g of cytarabine with 
10 ml of hot ethanol (95 per cent), filter, allow the filtrate to cool 
and induce crystallisation if necessary. Filter, wash the crystals 
with 2 ml of ethanol (95 per cent) and dry at 60° at a pressure 
of 0.7 kPa. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cytarabine RS 
or with the reference spectrum of cytarabine. 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution 
in the solvent stated on the label. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 65 volumes of 2-butanone, 
20 volumes of acetone and 15 volumes of water. 

Test solution. Dissolve a quantity of injection to obtain a 
solution containing 4.0 per cent w/v of cytarabine in water 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with water. 

Reference solution (b). A solution containing 0.04 per cent 
w/v solution of uridine in water. 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any spot in the chromatogram obtained with the test 
solution with an R,value of about 1.1 relative to the spot in the 
chromatogram obtained with reference solution (b) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b). Any other secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.8 g. 

Bacterial endotoxins (2.2.3). Not more than 0.07 Endotoxin 
unit per mg. 

Assay. Determine the weight of the contents of 10 containers. 
Weigh accurately about 0.5 g of the mixed contents of the 
10 containers and dissolve by heating, if necessary, in 80 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, using 1-naphtholhenzein solution as indicator. Carry 
out a blank titration. 

1 m191..0. / illperchloric acid is equivalent to 0.02432 g of 
. 	ii3N305. 

StOiiige. Store protected from light. 

Specific optical rotation (2.4.22). +154° to +160°, determined ina 
1.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 65 volumes of 2-butanone, 20 
volumes of acetone and 15 volumes of water. 	• 

Test solution (a). A 5 per cent w/v solution of the s 
under examination in water. 

Test solution (b). A 0.2 per cent w/v solution of the 
under examination in water. 

Reference solution (a). A 0.025 per cent w/v soluti 
substance under examination in water. 

Reference solution (b). A 0.2 per cent w/v solu 
cytarabine RS in water. 

Apply to the plate 5 Al of each solution. After develop 
dry the plate in air and examine under ultraviolet light at 25 
Any secondary spot in the chromatogram obtained with 
solution (a) is not more intense than the spot in 
chromatogram obtained with reference solution (a) (0. 5 11  
cent). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

- 	Lowifidrying12.4.1 9). Not more than 1.0 per cent, deterrnitleg 
. Wt. 243.2 ' -on  1.0:g by drying in an oven over phosphorus pentoxide 

605) for 3. hours at a pressure of 0.2 kPa to 0.7 kPa. 

1734 4735i 



; 

	

•,`,‘..,,-(\-%,_ 	.,:,.. 

.. ...,..--__  

... f-,;•, 

	

...._- 	. 	.. 
= 

1743 

1744 

1745 

1747 

1749 

1752 

1752 

1753 

1754 

1755 

1756 

1758 

1758 

1759 

1760 

1762 

1763 

1765 

1766 

1767 

1768 

1769 

1769 

1770 

1770 

1772 

1773 

1774 

1775 

1776 

1777 

pHARMACOPOEIA 2018 

D

Daaccacarbazine 

 ;arbazine Injection 
D 

 ;latasvir Dihydrochloride 

Dalteparin Sodium 

Daheparin Sodium Injection 

Dpar°1  aniazazo1Capsules 

Dapoxetine Hydrochloride 

Dapoxetine Tablets 

S-Dapoxetine Hydrochloride 

S-Dapoxetine Tablets 

Dapsone 

Dapsone Gel 

Dapsone Tablets 

Darifenacin Hydrobromide 

Darifenacin Prolonged-release Tablets 

Darunavir Ethanolate 

Darunavir Tablets 

Daunorubicin Hydrochloride 

Daunorubicin Injection 

Dehydroacetic Acid 

Dehydroemetine Hydrochloride 

Dehydroemetine Injection 

Dequalinium Chloride 

DesDesmfth°  feerri

o oxamine Mesylate 

samine Injection 

Des prex

sin 

 

Desmopressin Intranasal Solution 

Desoxycortone Acetate 

Des  
oxycortone Acetate Injection 

Dexamethasone 
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1802 
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1811 

Dexamethasone Tablets 

Dexamethasone Sodium Phosphate 

Dexamethasone Injection 

Dexchlorpheniramine Maleate 

Dexchlorpheniramine Oral Solution 

Dexchlorpheniramine Tablets 

Dexlansoprazole 

Dextran 40 Injection 

Dextran 70 Injection 

Dextran 110 Injection 

Dextrin 

Dextromethorphan Hydrobromide 

Dextromethorphan Hydrobromide Syrup 

Dextropropoxyphene Hydrochloride 

Dextropropoxyphene Capsules 

Dextropropoxyphene Napsilate 

Dextrose 

Dextrose Injection 

Diacerein 

Diacerein Capsules 

Diazepam 

Diazepam Capsules 

Diazepam Injection 

Diazepam Tablets 

Diazoxide 

Diazoxide Tablets 

Diclofenac Diethylamine 

Diclofenac Gel 

Diclofenac Sodium 

Diclofenac Injection 

Diclofenac Gastro-resistant Tablets 

Diclofenac Prolonged-release Tablets 

Diclofenac Sodium and Paracetamol Tablets 

pick) 
	Sodium 

Dicloxacillin Capsules 

Dicloxacillin Oral Suspension 

Dicyclomine Hydrochloride 

Dicyclomine Injection 

Dicyclomine Oral Solution 

Dicyclomine Tablets 

Didanosine 

Didanosine Gastro-resistant Capsules 

Didanosine Tablets 

Dienoestrol 

Dienoestrol Tablets 

Dienogest 

Diethanolamine 

Diethylcarbamazine Citrate 

Diethylcarbamazine Tablets 

Diethylene Glycol Monoethyl Ether 

Diethylphenylacetamide 

Diethyl Phthalate 

Diethyltoluamide 

Digitoxin 

Digitoxin Tablets 

Digoxin 

Digoxin Injection 

Digoxin Paediatric Solution 

Digoxin Tablets 

Dihydroergocristine Mesylate 

Dihydroergotamine Mesylate 
Diiodohydroxyquinoline 
Diiodohydroxyquinoline Tablets 

Diloxanide Furoate 

Diloxanide Tablets 

Diltiazem Hydrochloride 
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Diltiazem Injection 

Diltiazem Tablets 

Dimercaprol 

Dimercaprol Injection 

Activated Dimethicone 

Dimethicone 

Dinoprostone 

Dinoprostone Oral Solution 

Diphenhydramine Hydrochloride 

Diphenhydramine Capsules 

Diphenoxylate Hydrochloride 

Diphenoxylate Hydrochloride and Atropine Sulphate Tablets 

Dipivefrine Hydrochloride 

Dipivefrine Eye Drops 

Dipyridamole 

Dipyridamole Tablets 

Disodium Edetate 

Disodium Edetate Injection 

Disopyramide 

Disopyramide Capsules 

Disopyramide Phosphate Capsules 

Disopyramide Phosphate Prolonged-release Capsules 

Disulfiram 

Disulfiram Tablets 

Dithranol 

Dithranol Ointment 

Divalproex Sodium 

Divalproex Gastro-resistant Tablets 

Divalproex Prolonged-release Tablets 

Dobutamine Hydrochloride 

Dobutamine Injection 

Docetaxel Anhydrous 

Docetaxel Trihydrate 
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Tidone Suspension 
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Donepezil Hydrochloride 

Donepezil Tablets 

Dopamine Hydrochloride 

Dopamine Injection 

Dopamine Hydrochloride and Dextrose Injection 

Dorzolamide Hydrochloride 

Dorzolamide Eye Drops 

Dorzolamide and Timolol Eye Drops 

Dothiepin Hydrochloride 

Dothiepin Capsules 

Dothiepin Tablets 

Doxapram Hydrochloride 

Doxapram Injection 

Doxepin Hydrochloride 

Doxepin Capsules 

Doxofylline 

Doxofylline Tablets 

Doxorubicin Hydrochloride 

Doxorubicin Injection 

Doxycycline Hydrochloride 

D r xsypci r  

Doxycycline Capsules 
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Duloxetine Hydrochloride 

Duloxetine Gastro-resistant Tablets 

Dutasteride 

Dutasteride Capsules 

Dydrogesterone 

Dydrogesterone Tablets 

•••• 
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1912 

1913 

1914 

1915 

1917 

1918 

on. A white or slightly yellowish, crystalline powder. 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
dacarbazine RS or with the reference spectrum of dacarbazine. 

B.When examined in the range 200 nm to 400 mu, a 0.00075 per 
cent w/v solution in 0.1 M hydrochloric acid shows an 
absorption maximum at about 323 nm and a shoulder at about 
275 nm (2.4.7). 

C.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes ofglacial acetic acid, 
20 volumes of water, 50 volumes of butanol. 

ion. A0.04 per cent w/v solution of substances under 
ion in methanol. 

Reference solution. A 0.04 per cent w/v solution of 
dacarbazine RS in methanol. 

 

Apply to the plate 10 µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test 
obtained with 	

croefrreeresnpocendssoltuo that in the chromatogram 
solution. 

Tests 

Appearance 

Related 

ep.114luu  p;t1iet 1400ean d 
 solution a 

( n)  f 

citric acid and dilute to 25.0 ml with the same 
e e of solution. Dissolve 0.25 g in 21 per cent w/v 

The solution is clear and not more intensely coloured  . 
reference solution BYS6 (2.4.1). 

substances. A. Determine by liquid 	+ 

,_-___-_, ..,-43,•. -_--  

II •  iS)  *4  4 0  by 
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NOTE — Prepare the solutions immediately before use and 
protected from light. 

Test solution. Dissolve 50 mg of the substance under 
examination and 75 mg of citric acid in water and dilute to 
5.0 ml with the same solvent. 

Reference solution(a). A 0.002 per cent w/v solution of 
3, 7-dihyro-4H-imidazol[4,5-47-1,2,3-triazin-4-one RS 
(dacarbazine impurity A) in water. 

Reference solution(b). Dissolve 5.0 mg of 5-amino-1H-
imidazole-4-carboxamide RS (dacarbazine impurity B) in 
water, add 0.5 ml of the test solution and dilute to 10.0 ml with 
water. Dilute 1.0 ml of this solution to 50.0 ml with water. 

Chromatographic system 
– a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (511m), 
– mobile phase: a solution of 1.563 per cent w/v ofglacial 

acetic acid in water containing 0.233 per cent w/v of 
sodium dioctyl sulphosuccinate, 

– flow rate: 1.2 ml per minute, 
– spectrophotometer set at 254 nm, 
– injection volume: 25 pl. 

The retention time of dacarbazine impurity A is about 3 minutes. 

Inject reference solution (a) and test solution. Run the 
chromatogram three times the retention time of dacarbazine 
impurity A. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to dacarbazine 
impurity A is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). 

The area of any other secondary peak is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

B. Determine by liquid chromatography (2.4.14). 

Chromatographic system 
– a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm). 
– mobile phase: A mixture of 45 volumes of 1.563 per cent 

w/v solution ofglacial acetic acid containing 0.233 per 
cent w/v of sodium dioctyl sulphosuccinate and 55 
volumes of methanol. 
flow rate: 1.2 ml per minute. 
spectrophotometer set at 254 nm. 

– injection volume: 10 pl. 

The relative retention time with reference to dacarbazine for 5- 
amino-1H-imidazole-4-earboxamide (dacarbazine impurity B) 
is about 0.7. 

Inject reference ,  solution (b). The test is not valid unless the 
resolittion hetween the peaks due to dacarbazine and 

acarbazine impurity B is not less than 1.5. 

*7:.\ 

Dacarbazine is 541E)-(3,3-dimethyltriaz-l-eny1)-1H-imidazole- 

Drbaaca z 
a. 1.11:1;:edcer .ocent of C6H ioN60, calculated on the anhydrous chaanrb: 

contains not less than 98.5 per cent and not more 

basis. 

0-1,0N60  

Category. Antineoplastic and immunomod4ing alkylating 
agent. Di p t  

paCa r 

Identification 

bazine 

H N 

N  NH N.z 

cH 3  
N,,, 

Mol Wt. 182.2 

Test solut 
examinat 
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DACARBAZINE 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to dacarbazine impurity B is not 
more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent).The sum of areas of 
all the secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Impurity D. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 0.2 g of the substance under 
examination in 5 pl of water and seal the vial. 

Reference solution (a). Dilute 2.5 ml of dimethylamine solution 

(dacarbazine impurity D) to 100.0 ml with water. Transfer 10 pl 
of this solution in a vial and seal. 

Reference solution (b). A mixture of 10 pl of reference solution 
(a) and 10 gl of 1 per cent w/v solution of triethylamine in 
sealed vial. 

Chromatographic system 
- a fused-silica capillary column 30 m x 0.53 mm, packed 

with base-deactivated polyethylene glycol (film 
thickness: 1.0 gm), 

- temperature: 
column 	time 	 temprature 

(min.) 
	

(0) 

0-3 	 35 
3-11 	 35 -3 165 

- inlet port at 180° and detector at 220°, 
- a flame ionisation detector, 
- flow rate: 13 ml per minute, using helium or nitrogen as 

the carrier gas, 
- split ratio of 1:1. 

injection volume lml. 
Static head-space conditions which may be used: 

- equilibration temperature 60°, 
- equilibration time 10 minutes, 
- transfer line temperature 90°, 
- pressurisation time 30 seconds. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to triethylamine and 
dacarbazine impurity D is not less than 2.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

peak corresponding to dacarbazine impurity.  Frii not rifort 
than the area of the corresponding peak in the clitoix!atogratri 
obtained with reference solution (a) (0.05 pep6en4,:- _'-= -4 

Sulphated ash (2.3.18). Not more than 0.1 per cent.' 9  
Water (2.3.43). Not more than 0.5 per cent, determi r 

 1.0 g. 

Assay. Dissolve 0.150 g in 30 ml of anhydrous glacial 
acid and titrate with 0.1 M perchloric acid, detennini 
end-point potentiometrically (2.4.25). Carry out a blank tit 

1 ml of 0.1 M perchloric acid is equivalent to 0.0182 
C61-1 1 0N60. 

Storage. Store protected from light, at a temperature hL, 1.Ween 
r to 8'. 

Dacarbazine Injection 
Dacarbazine Injection is a sterile material consist ing of 
Dacarbazine with or without excipients. It is filled in a sealed 
container. 

The injection is constituted by dissolving the contk :nts of 
sealed container in the requisite amount of sterile \, ,v ter for 
Injections, immediately before use. 

The constituted solution complies with the requireme nts for 
clarity of solution and particulate matter stated under 
parenteral preparations (Injections). 

Storage. The constituted solution should be used imme diately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Dacarbazine Injection contains not less than 90.0 per c -nt and 

not more than 110.0 per cent of the stated ann unt of 

dacarbazine, C 6H 10N60. 

Usual strengths. 100 mg per vial; 200 mg per vial. 

Description. A white or pale yellow powder. 

requirements stated under parenteral preparations (P 
The contents of the sealed container comply w ith the 

owders 

for Injection) and with the following requirements. 

Identification 

A. When examined in the range of 210 nm to 360 nni. 

per cent w/v solution of dacarbazine in mixed phosphai 

pH 7.0, shows absorption maxima at about 237 nm and 330 nm 

0.0006 

buffer 

(2.4.7). 

B. In the test for 5-aminoimidazole-4-carboxar nide 

 hydrochloride, the principal peak in the chromatogram 

 obtained with test solution (b) corresponds to that in the 

chromatogram obtained with reference solution (a). 

Tests- 

5-Aminoimidazole-4-carboxamide hydrochloride. Determine 

by liquid chromatography (2.4.14). 

Chromatographic system 

Ni 

cn 

with 
.l Test so 

tsolution (a). Dissolve an accurately weighed quantity of 
er containing 0.2 g of dacarbazine in 50.0 ml of 0.1 M 

acetic 

 solution (b). Dilute 1.0 ml of the test solution (a) to 100.0 
ml ith 0.1 M acetic acid. 

ce solution (a). A 0.004 per cent w/v solution of 
dacarbazine RS in 0.1 M acetic acid. 

Reference solution (b). A 0.0024 per cent w/v solution of 

5-aillinc 
 

limidazole-4-carboxamide in 0.1 M acetic. acid. 

tographic 
stainless steel column 20 cm x 4 mm, packed with end- 

app  

- a 

Reference  

end- 
capped octadecylsilyl silica gel (10 gm) (Such as 

cle 
phase: 0.005 M dioctyl sodium sulphosuccinate 

n j  a moisxiitti 

Cre 18 Of 
- mobile 

obile 

	3 volumes of glacialopeetic acid, 87 
volumes of water and 110 volumes of methanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject reference solution (b) and test solution (a). In the 
chromatogram obtained with the test solution (a), the area of 
any peak corresponding to 5-aminoimidazole-4-carboxamide 
hydrochloride is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(b) (0.6 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Carry out the test protected from light. 

Test solution. Dissolve an accurately weighed quantity of 
powder containing about 0.2 g of Dacarbazine in 50.0 ml of 
0.25 M acetic acid. 

Referenc e solution. A 0.004 per cent w/v solution of 
2-azahypoxanthine RS in 0.25 M acetic' acid. 

Chromatographic system 
- a stainless steel column 20 cm x 4.0 mm, packed with 

end-capped 
C l 
edo8c),tadecylsily1 silica gel (10 pm) (Such as N   

- mobile phase: 0.005 M dioctyl sodium sulphosuccinate 
in est mixture 	hl.Satveorl volumes of glacial acetic acid and 
98. 5 

 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Dsci neneh  jct.: ehoocent)eenn 
chromatogram 

 secondary 

the h0; 	

e 5O 

reference solution and the test solution. In the 
gram obtained with the test solution. the area of any 
/ peak is not more than the area of the principal-peak ,  

chromatogram obtained with the referenc lution (1.0 
and not more than one such peak has an area more 

DACLATASV1R DIHYDROCHLORIDE 

than 0.5 times the principal peak in the chromatogram obtained 
with reference solution (0.5 per cent), and the sum of areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (3 per cent). 

Bacterial Endotoxin (2.2.3). Not more than 0.52 Endotoxin Unit 
per mg of dacarbazine. 

Assay. Weigh a quantity of the mixed contents of 10 containers 
containing 80 mg of Dacarbazine and dissolved in sufficient 
0.1 M hydrochloric acid to produce 100.0 ml; dilute 1.0 ml of 
this solution to 100.0 ml with 0.1 M hydrochloric acid and 
measure the absorbance of the resulting solution at the 
maximum at about 323 nm (2.4.7). Calculate the content of 
C,H i0N60 taking 1090 as the specific absorbance at 323 nm. 

Storage. Store protected from light and moisture, at a 
temperature between 2° to 8°. 

Daclatasvir Dihydrochloride 

• II 
Oar 

NH , 2HCI 

acetic 
n8 the 
ration. 

2 g of 

HN \ 
H 
N , 

CioHsoN806,2HC1 	 Mol. Wt. 811.8 

Daclatasvir Dihydrochloride is Methyl((lS)-1-0(25 1)-2-(5-(4'- 
( 2 -( ( 2S) -1 -((2S)-2-((methoxyca rb onyl)am ino)-3- 
m ethyl b utanoy1)-2 -pyrro 1 idiny1)-1H-imidazol-5-y1)-4- 
biphenyly1)-1H-imidazol-2-y1)-1-pyrrolidinyl) carbony1)-2- 
methylpropyl) carbamate dihydrochloride. 

Daclatasvir Dihydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent, of C40H SONs06,HCI 
calculated on the anhydrous and solvent free basis. 

Category. Antiviral. 

Description. A White to yellow powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with daclatasvir 
dihydrochloride RS or with the reference spectrum of 
daclatasvir dihydrochloride. 

B. In the-Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the r4erence solution. 

17-45 
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Tests 

Specific optical rotation (2.4.22). -92° to - 102°, determined in 
a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 80 volumes of mobile phase A and 20 volumes 
of mobile phase B. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the same solvent. 

Reference solution. A 0.00005 per cent w/v solution 
of daclatasvir dihydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5gm) (Such as 
Kromasil Eternity XT-5), 

- column temperature: 45°, 
- mobile phase A: a buffer solution prepared by dissolving 

3.5 g of sodium dihydrogen phosphate in 1000 ml of 
0.1 per cent v/v solution of triethylamine, adjusted to 
pH 3.0 with orthophosphoric acid. 

B: acetonitrile, 
- a gradient program using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 20 ml. 

Time 
(in min.) 

0 

25 

30 

35 

40 

Mobile phase A 
(per cent v/v) 

85 

55 

55 

85 

85 

Mobile phase B 
(per cent v/v) 

15 

45 

45 

15 

15 

Retention time of the daclatasvir dihydrochloride peak is about 
16 minutes. 

Inject the reference solution. The test is not valid unless, the 
column efficiency is not less than 2000 theoretical plates the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than ten times the area of the principal peak in the 
chromatogram with reference solution (1.0 persfeht), _ _ 

Enantiomeric purity. Not more than 0.15 per cent of -D, p 

Reference solution (a). A 0.0064 	ci(e(nitRw)-/Iv..(721Ru}ti 

cont

_o2n..1015af_s(D41 
daclatasvir dihydrochloride ( 

Determine by liquid chromatography (2.4.14). 

2-((2R)-l-((2R)-2-((methoxy carbonyl)amino) 

Reference solution (b). Dissolve 50 mg of dada 

in 50.0 ml of mobile phase. 

butanoy1)-2-pyrrolidinyl)-1 H-imidazol-5-y1)-4-biphe,w A. 

 carbamate dihydrochloride) RS in the mobile phase. 

dihydrochloride RS in 100.0 ml of mobile phase 

Test solution. Dissolve 25 mg of substance under ex...3a:: 

/H-imidazol-2-A I -pyrrolidinyl)carbony1) -2-methylp ropyi  

containing  

it nh iii.g. 

3.0 ml of reference solution (a). 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
cellulose tris-(3,5-dichlorophenyl carbamate bor ded 
porous silica (3pm) (Such as Chiralpak IC-3), , 4  

- column temperature: 40°, 	
il 

 

mobile phase: 30 volumes of a buffer solution pr 
by dissolving 1.58 g of ammonium bicarbon 
1000 ml of water and 70 volumes of acetonitrill 

- flow rate: 1 ml per minute. 
spectrophotometer set at 320 nm, 

- injection volume:10 

Inject reference solution (b). The test is not valid unl 
resolution between the peaks corresponding to dad 
dihydrochloride and DD-daclatasvir dihydrochloride 
less than 2.0. The relative retention time of DD-dacl 
dihydrochloride with respect to daclatasvir is about 1 

Inject the test solution and calculate the content 
daclatasvir dihydrochloride in daclatasvir dihydrochlo 
area normalization. 

Heavy metals (2.3.13). 1.0 g complies with limit test fo 
metals, Method B (20 ppm). 

Chloride content. Not less than 8.0 per cent and nc 
than 10.0 per cent. 

Dissolve about 0.1g of the substance under examination in a 
mixture of 50.0 ml of methanol, 5.0 ml of glacial acetic acid 

and 5.0 ml of water. Titrate with 0.1 M silver nitrate. Determine 

the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g 
chloride. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, deterrai 
0.1 g in methanol. 
	 red on 

1111  

Assay. Determine by liquid chromatography (2.4.14). 

Test -saution. Dissolve 20 mg of the sample under exan 

Reference solution. A 0.01 per cent w/v solution of daclatasvir 
e ut mha nn2o 5l. 

dihYdr

- 

 sc  tahl  inrleidses sRtSeellncoml 

zorbax Rx, C8), 

- column temperature: 35°, 

Chromatographic system 

- mobile phase: a mixture of 70 volumes of a buffer solution 

cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5pm) (Such as 

prepared by dissolving 1.36 g of potassium dihydrogen 
phosphate in 1000 ml of water with 10.0 ml of formic 
acid and 5.0 ml of trimethylamine, adjusted to pH 2.5 
with formic acid and 30 volumes of acetonitrile, 

- spectrophotometer set at 300 nm, 

- flow rate: 1.2 ml per minute, 
- injection volume:10 ml. 

Retention time of the principal peak is out 4 minutes. 

Inject the reference solution. The test is not valid unless, the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
dev iation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 40HSON806,2HCI. 

Storage. Store at a temperature between 15° to 30°. 

Dalteparin Sodium 

OR 
	

R2  

Na03
S ,O, 

O 

HO/L OH  

n 

OH4 

n = 3 to 20 , R = H or SO 3Na , 	= SO Na or CO-CH 3  
R` = H and R3  = CO2Na or R2  = CO 2 Na and R = H 
iJ 

Dalteparin Sodium is the sodium salt of a low-molecular-mass 
heparin that is obtained by nitrous acid depolymerisation of 
heparin from porcine intestinal mucosa. The majority of the 
Components have a 2-0-sulfo-a-L-idopyranosuronic acid 
structure at the non-reducing end and a,--6:0-sulfb-2, 
5-anhydro-D-mannitol structure at the reducing-end of their 

DALTEPARIN SODIUM 

Dalteparin Sodium complies with the monograph Enoxaparin 
Sodium with the modifications and additional requirements 
below. 

The mass-average relative molecular mass range is not less 
than 5600 and not more than 6400, with a characteristic value 
of about 6000. 

The degree of sulfatation is 2.0 to 2.5 per disaccharide unit. 

The potency is not less than 110 IU and not more than 210 IU 
of anti-factor Xa activity per milligram, calculated with reference 
to the dried substance. The anti- factor Ha activity is not less 
than 35 IU per mg and not more than 100 IU per mg, calculated 
with reference to the dried substance. The ratio of anti-factor 
Xa activity to anti-factor Ha activity is between 1.9 and 3.2. 

Production 

Dalteparin sodium is produced by a validated manufacturing 
and purification procedure under conditions designed to 
minimise the presence of N-NO groups. 

The manufacturing procedure must have been shown to reduce 
any contamination by N-NO groups to approved limits using 
an appropriate, validated quantification method. 

Category. Anticogulant; antithrombotic. 

Dose. 1 mg intramuscular or subcutaneously; may repeat in 
1 hour to a total dosage of 3 mg (not to exceed 3 mg daily or 
6 mg weekly); 1 mg intravenous may repeat in 1 hour 
(not to exceed 2 mg daily or 6 mg weekly); 1 spray, 0.5 mg in 
each nostril, repeated after 15 minutes to a total dosage of 
2 mg (not to exceed 3 mg daily or 4 mg weekly). 

Identification 

A. Determine by nuclear magnetic resonance spectrometry 
(2.4.34). 

Solvent mixture. 20 ml of deuterium oxide and 80 ml of water. 

Test solution. Dissolve 0.2 g of the substance under 
examination in 1.0 ml of the solvent mixture. 

Reference solution. A 20.0 per cent w/v solution of dalteparin 
sodium RS in the solvent mixture. 

Using a pulsed (Fourier transform) NMR spectrometer 
operating at 75 MHz for ' 3 C. Record the spectra at 40°, using 
cells 5 mm in diameter. . Use deuterated methanol as internal 
reference at a = 50.0 ppm. 

The spectrum obtained is similar to the appropriate specific 
low-molecular-mass heparin reference standard. 

, B. Dewrmincc.1,by size-exclusion chromatography (2.4.16). „ 

Test Solui; 6#:,-Dissolve 20 mg of the substance under 
examination in 2 ml of the mobile phase. 

DACLATASVIR DIHYDROCHLORIDE 	
11)201 8  
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. 20.qm1ofinethanol. Dilute 5.0 ml of this solution to 

daclatasvir dihydrochloride. 	 . 	• with methanol.
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DALTEPARIN SODIUM DALTEPARIN SODIUM INJECTION 

Reference solution. A 1.0 per cent w/v solution of heparin 
low-molecular-mass for calibration RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 7.5 mm, packed with 

porous silica beads (5 pm) with a fractionation range 
for proteins of approximately 15000 to 100000, 

- mobile phase: a 2.84 per cent w/v solution of anhydrous 
sodium sulphate, adjusted to pH 5.0 with 10 per cent 
sulphuric acid, 
flow rate: 0.5 ml per minute, 

- refractive index detector, 
- injection volume: 25 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates. 

For detection, use a differential refractive index (RI) detector 
connected in series to a ultraviolet spectrophotometer (UV) 
set at 234 nm such that the UV monitor is connected to the 
column outlet, and the RI detector to the UV-monitor outlet. 

The normalisation factor used to calculate the relative 
molecular mass from the RI/UV ratio is obtained as follows: 
calculate the total area under the UV234 (EUV214) and the RI 
(MI) curves by numerical integration over the range of interest 
(i.e. excluding salt and solvent peaks at the end of the 
chromatogram). Calculate the ratio r using the following 
expression. 

Calculate the factorfusing the following expression: 

M na  

r 

where, Mra = assigned number-average relative molecular 
mass of the heparin low-molecular-mass for 
calibration RS found in the leaflet supplied 
with the RS. 

Provided the UV234 and the RI responses arc aligned, the 
relative molecular mass Mat any point is calculated using the 
following expression. 

f 
RI 

UV234 

The resulting table of retention times and relative molecular 
masses may be used to derive a calibration for the 
chromatographic system by fitting a suitable mathematical 
relationship to the data. A polynomial of the 3rd degree is 
recommended. (It must be stressed that the ,,y-ticiipolettiaii of: 
this fitted calibration curve to higher molecula-  rnas,'"es is 
not valid). 

Inject 25 gl of the test solution and record the chro 
for a period of time, ensuring complete elution of 
solvent peaks. 

The mass-average relative molecular mass is defin 
following expression. 

Where, RI, = 
M, 	

= mass of substance eluting in the fraction i ;  
relative molecular mass corresponding to 
fraction i. 

The mass-average relative molecular mass ranges between 
5600 and 6400. The mass percentage of chains lower than 
3000 is not more than 13.0 per cent. The mass percentage of 
chains higher than 8000 ranges between 15.0 per cent and 
25.0 per cent. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than reference sol ution 
BYS6 (2.4.1). 

Nitrite. Not more than 5 ppm. 

Determine by liquid chromatography (2.4.14). 

NOTE --- Rinse all volumetric flasks at least three time 
water before the preparation of the solutions. 

Test solution. Dissolve 80 mg of the substance un 
examination in water and dilute to 10.0 ml with water. Alio 
stand for at least 30 minutes. 

Reference solution (a). Dissolve 60 mg of sodium nitrite in 
water and dilute to 1000.0 ml with water. 

(For the preparation of reference solution (h), use a pipette 
previously rinsed with reference solution (a)). 

Reference solution (b). Dilute 1.0 ml of reference soluti. 
to 50.0 ml with water. 

NOTE - Before preparing reference solutions (c), (c) and 
(e), rinse all pipettes with reference solution (b). 

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with water (corresponding to 1 ppm of nitrite in 
the test sample). 

Reference solution (d). Dilute 3.0 ml of reference solution (b) 
to 100.0 ml with water (corresponding to 3 ppm of nitrite in 
test sample). 

Referecricesolvtion (e). Dilute 5.0 ml of reference solution 
tO 100.0 ml With-water (corresponding to 5 ppm of nitrite 
test sample). 

 graphic system 
stainless steel column 12.5 cm x 4.3 mm, packed with 

anion-exchange 
 solution 
oh laont igoen  resin, ns  

- m
obile

strong    	
;sting of 13.61 g of sodium 

acetate dissolved in water, adjusted to pH 4.3 with 
phosphoric acid and diluted to 1000 ml with water, 

- flow rate: 1 ml per minute, 

- conductivity detector as an appropriate electrochemical 
device with the following characteristics and settings: a 
suitable working electrode, a detector potential of 
1- 1.00 V versus Ag/AgC1 reference electrode and a 
detector sensitivity of 0.1 p.A full scale, 

- injection volume: 100 pl. 

Inject reference solution (d). The retention time for nitrite is 
3.3 to 4.0 minutes. The test is not valid unless the column 
efficiency is not less than 7000 theoretiO plates for the nitrite 
peak. (Dalteparin sodium will block the binding sites of the 
stationary phase, which will cause shorter retention times and 
lower separation efficiency for the analyte; the initial 
performance of the column may be partially restored using a 
5.8 per cent w/v solution of sodium chloride at a flow rate of 
1.0 ml per minute for 1 hour; after regeneration the column is 
rinsed with 200 ml to 400 ml of water). The tailing factor for the 
peak due to nitrite is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 
3.0 per cent. 

Inject reference solutions (c) and (e). The test is not valid 
unless the correlation factor for a linear relationship between 
concentration and response for reference solutions (c), (d) 
and (e) is not less than 0.995 and the signal-to-noise ratio for 
reference solution (c) is not less than 5. 

Inject the test solution. Calculate the content of nitrite from 
sotheluptieoaniks 

(c), (d 
areasin)  atnh d (e).  e chromatogram obtained with reference 

Boron. Not more than 1 ppm. 

sDpeoerteeotrmnoisienoepby (2.4.3). yindu3c B 	inductively coupled plasma atomic emission 

aTs 

directed 

 irse:dution. Dissolve 0.25 g of the substance under 

is determined by measurement of the emission from 
inductively dilute coupled plasma (ICP) at a wavelength specific to 
boron. The emission line at 249.733 nm is used. Use an 
appropriate apparatus, whose settings have been optimised 

Aed by the manufacturer. 

examination  in about 2 ml of water, add 100 pl of nitric acid 
iwteatteorl.  0.0 ml with nitric acid. 

Refer  

zee solution (a). A 1.0 per cent v/v solution of nitric 

acid  in 

  

Reference solution (h). A 11.4 pig per m I solution-of boric acid 
In a 1 per cent v/v solution of nitric acid in water (STD,,,,). 

Reference solution (c). Dissolve 0.250 g of a reference 
dalteparin sodium with no detectable boron in about 2 ml of 
water, add 100 pi ofnitric acid and dilute to 10.0 ml with the 
same solvent (STD 0). 

Reference solution (d). Dissolve 0.250 g of a reference 
dalteparin sodium with no boron detected in about 2 ml of a 
1 per cent v/v solution of nitric acid in water, add 10 pi of a 
5.7 mg per ml solution of boric acid and dilute to 10.0 ml with 
the same solvent (STD ! ). This solution contains 1 pg per ml of 
boron. 

Calculate the content of boron in the substance under 
examination, using the following correction factor: 

f
(STD  -  STD() )   

- 
(STDcai  - blank) 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 670 Pa for 3 hours. 

Dalteparin Sodium Injection 
Dalteparin Sodium Injection is a sterile solution of Dalteparin 
Sodium in a suitable diluent. 

The estimated activity of anti-factor Xa is not less than 90 per 
cent and not more than 110 per cent of the stated activity. 

Production 

The final product is produced by methods of manufacturing 
designed to ensure that substances lowering blood pressure 
are not introduced and to ensure freedom from contamination 
by over-sulphated glycosaminoglycans. 

Usual strengths. 2000 IU per 0.2 ml; 2500 IU per 0.2 ml; 50001U 
per0.2 ml; 7500 lU per0.2 ml. 

Identification 

A. Determine by size-exclusion chromatography (2.4.16) using 
the following solutions in the mobile phase. 

Test solution. Dilute the injection to contain 1600 units of 
anti-factor Xa per ml. 

Reference solution. A 1.0 per cent w/v solution of heparin 
low-molecular-mass for calibration RS. 

Chromatographic system 
- a stainless steel column 30 cm x 7.5 mm, packed with 

appropriate porous silica beads (5 pm) with a 
fractionation range for proteins of approximately 15 000 
to. 100 000 (Such as Waters Protein-Pak and Toso Hass 
TSK G2000SW). 

nato 
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DALTEPARIN SODIUM INJECTION 

– mobile phase: a 2.84 per cent w/v solution of anhydrous 
sodium sulphate adjusted to pH 5.0 with dilute 
sulphuric acid, 
flow rate: 0.5 ml per minute, 

– a differential refractometer (RI) detector connected in 
series to an ultraviolet spectrophotometer (UV) set at 
234 nm such that the UV monitor is connected to the 
column outlet, and the RI detector to the UV-monitor 
outlet. It is necessary to measure the time lapse between 
the 2 detectors accurately so that their chromatograms 
can be aligned correctly. The retention times used in the 
calibration must be those from the RI detector, 

– injection volume: 25 ill. 

The normalisation factor used to calculate the relative 
molecular mass from the RI/UV ratio is obtained as follows. 
Calculate the total area under the UV234 (SUV234) and the RI 
(SRI) curves by numerical integration over the range of interest 
(i.e. excluding salt and solvent peaks at the end of the 
chromatogram). Calculate the ratio r using the following 
expression. 

Calculate the factorfusing the following expression. 

Mna 

r 

Where, M na  = assigned number-average relative molecular 
mass of the heparin low-molecular-mass for 
calibration RS found in the leaflet supplied 
with the RS. 

Provided the UV234 and the RI responses are aligned, the 
relative molecular mass Mat any point is calculated using the 
following expression. 

RI  

UV234 

The resulting table of retention times and relative molecular 
masses may be used to derive a calibration curve for the 
chromatographic system by fitting a suitable mathematical 
relationship to the data. A polynomial of the 3"' degree is 
recommended. (It must be stressed that the extrapolation of 
this fitted calibration curve to higher molecular masses is 
not valid). 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 20000 theoretical prates.  

„.. 	. 
Inject the test solution. 

The mass-average relative molecular mass is define ( 
 following expression. 

	

Where, RI, 	= mass of substance eluting in the fra 
M, 	= relative molecular mass correspon 

fraction i. 

 

ction i; 
ding to 

 

The mass-average relative molecular mass ranges t eetv
;;heaenn 

l 3000 is not more than 13.0 per cent. The mass percentag e  of 
chains higher than 8000 ranges between 15.0 per cent and 
25.0 per cent. 

B.The ratio of anti-factor Xa activity to anti-factor Ila activity, 
determined as described under Assay, is not less than 1.9 and 
not more than 3.2. 

C. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

Appearance of solution The solution is clear (2.4.1) and not 
more intensely coloured than reference solutionYS3 (2.4.1). 

pH (2.4.24). 5.0 to 7.5, 

Bacterial endotoxins (2.2.3). Not more than 0.01 Lndotoxin 
Units per IU of anti-Xa activity. 

Other tests. Comply with the tests stated under Parenteral 
Preparation (Injections). 

Assay 

Anti-factor Xa activity. Not less than 90 and not in( )re than 
110 Anti-Factor Xa IU per mg. 

Acetic acid solution. Transfer 42 ml of glacial awl( acid to 

a 100-m1 volumetric flask, dilute with water to volt, ne. and 

mix. 

Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g of 

tris(hydroxymethyl)aminomethane and 8.77 g of sodium 

chloride in 500 ml of water. Add 1.0 g of polyethylene glycol 
6000, adjust with hydrochloric acid to a pH of 7.4, and dilute 
with water to 1000 ml. 

Buffer pH 7.4. Dissolve 6.08 g of tris(hydroxymethyl) 
aminomethane and 8.77 g of sodium chloride in 500 ml of 

water. Adjust with hydrochloric acid to a pH of 7.4, and dilute 
to 1000 ml with watcr. 

Buffer pH &4. Dissolve 3.03 g of tris(hydroxymethy 0 

 aminomethane, 5.12 g of sodium chloride and 1.40 g ofede1ate  

0)201 8  
.------- 
sodium  in  250 ml of water. Adjust with hydrochloric acid to a 
poof  8 .4, and dilute to 500 ml with water. 

Human antithrombin III solution. Reconstitute a vial of 

antithro nabin
b 

 III in water to obtain a solution containing 
.omin III Units per ml. Dilute this solution with 

vawb°hFP5toa:11A41::lurn  e:0iintnlineo 5tge f  tiae  r  e ):, in gl) of Buffer pH 7.4 instead of V ill of the dalteparin 
as described below but using as an appropriate 

ht a lunsYn/ 

fene glycol 6000 buffer pH 7.4 to obtain a solution 
concentration of 1.0 Antithrombin III Unit per ml. 

Xa solution. Reconstitute a weighed quantity of 
factor Xa in Polyethylene glycol 6000 buffer pH 7.4 

a solution that gives an increase in absorbance value 
1 of not more than 0.20 absorbance units per minute 

solution. 

Chromogenic substrate solution. Prep re a solution of a 
suitable chromogenic substrate for amidolytic test for factor 
Xa in water to obtain a concentration of about 3 mM. Dilute 
with buffer pH 8.4 to obtain a solution having a concentration 

of 

.5 Reference°l.  1 solutions. Dilute low molecular mass heparins with 
Buffer pH 7.4 to obtain four dilutions in the concentration 
range between 0.025 and 0.2 USP Anti-Factor Xa IU per ml. 

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Dalteparin Sodium similar to those 
obtained for the reference solutions. 

Label 18 suitable tubes: B1 and B2 for blanks; T1, T2, T3, and 
T4 each in duplicate for the dilutions of the test solutions; 
and Sl, S2, S3, and S4 each in duplicate for the dilutions of the 
reference solutions. [NOTE—Treat the tubes in the order B1, 
S1 , S2, S3, S4, T 1 , T2, T3, T4, Tl, 'T2, T3, T4, SI, S2, S3, S4, B2.] 
To each tube add the same volume, V, (20 to 50 pl) of Human 
antithrombin III solution and an equal volume, V, of either the 
blank, buffer pH 7.4, or an appropriate dilution of the test 
solutions and reference solutions. Mix, but do not allow 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 

Measure 

tube volume 2V (40 to100 pl) of Factor Xa solution, and 
incubate for 1.0 minute. Add 5V (100 to 250 gl) volume of 
chromogenic substrate solution. Stop the reaction after 4.0 
minutes with 5V (100 to 375p1) volume of acetic acid solution. 

in IL of anti-factor 

absorbance of each solution at 405 nm against 
blank B 1. 

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions and calculate the potency of the dalteparin sodium 

 Xa activity per ml using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 

c mean. Its confidence limits are cared: ExpfCss 

, 

DALTEPARIN SODIUM INJECTION 

Anti-factor Ha activity 

Reference solutions. Dilute low molecular mass heparins with 
Buffer pH 7.4 to obtain four dilutions in the concentration 
range between 0.015 and 0.075 USP Anti-Factor Il a  activity 
per ml. 

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Dalteparin Sodium similar to those 
obtained for the reference solutions. 

Label 18 suitable tubes: B1 and B2 for blanks; T1, T2, T3, and 
T4 each in duplicate for the dilutions of the test solutions; 
and SI, S2, S3, and S4 each in duplicate for the dilutions of the 
reference solutions. [NOTE—Treat the tubes in the order B1, 
SI, S2, S3, S4, Tl, T2, T3, T4, TI, T2, T3, T4, Sl, S2, S3, S4, 
B2.] To each tube add the same volume, V, (20 to 50 ill) of 
Human antithrombin III solution and an equal volume, V, of 
either the blank, buffer pH 7.4, or an appropriate dilution of 
the test solutions and reference solutions. Mix, but do not 
allow bubbles to form. Incubate at 37° for 1.0 minute. Add to 
each tube volume 2V (40 to 100 IA) of Factor Xa solution, and 
incubate for 1 minute. Add 5V (100 to 250 1.1.1) volume of 
chromogenic substrate solution. Stop the reaction after 
4.0 minutes with 5V (100 to 375 IA) volume of acetic acid 
solution. Measure the absorbance of each solution at 405 nm 
against blank B 1. 

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the dalteparin sodium 
in IU of anti-factor Xa activity per ml using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor Xa activity of Dalteparin Sodium per mg, 
calculated on the dried basis. 

Anti-factor Xa to anti-factor Ha ratio. The ratio of 
the numerical value of the anti-factor Xa activity in Anti-
Factor Xa IU per mg to the numerical value of the anti-
factor I la activity in Anti-Factor Ila IU per mg, as determined 
by the Assay (anti-factor Xa activity) and the Anti-factor IIa 
activity, respectively, is not less than 1.9 and not more than 
3.2. 

calculate 

Storage. Store at a temperature not exceeding 30°. 

Labelling. The label states (a) the number of International 
Units of anti-factor Xa activity per miligram; (b) the number 
of International Units of anti-factor Ila activity per 
miligram: (c) the mass-average molecular mass and the 
percentage of molecules within defined molecular mass 
ranges: (d) where applicable, that the contents are the sodium 
salt. 
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Danazol 

H C OH 

CO. 

C22H27NO2 	 MO1. Wt. 337.5 

Danazol is 17a-pregna-2,4-diene-20-yno[2,3-d]isoxazol-17-ol. 

Danazol contains not less than 97.0 per cent and not more 
than 102.0 per cent of C 22H27NO2, calculated on the dried basis. 

Category. Antigonadotrophin. 

Dose. 200 to 800 mg daily, in divided doses. 

Description. A white to pale yellow, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with danazol RS or 
with the reference spectrum of danazol. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 285 nm. 

Tests 

Specific optical rotation (2.4.22). +21.0° to +27.0°, determined 
in a 1.0 per cent w/v solution in chloroform. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Solvent mixture. 9 volumes of chloroform and 1 volume of 
methanol. 

Mobile phase. A mixture of 70 volumes of cyclohexane and 
30 volumes of ethyl acetate. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml of the solvent mixture. 

Reference solution (a). Dissolve 50 mg of danazol RS in 
100 ml of the solvent mixture. 

Reference solution (b). Dilute 10 ml of reference solution (a) 
to 20 ml with the solvent mixture. 

Apply to the plate 5µl of each solution. After development, 
dry the plate in warm air and examine under ultraviolet light at 
254 nm. Expose the plate to the vapour of iodine for 5 minutes 

and examine the plate again. By both methodsOVisualisation, 
any secondary spot in the chromatogram obtaii:ied with the 
test solution is not more intense than the spot in the 

1 1' 2018 

chromatogram obtained with reference solution (a) and not  
more than one such spot is more intense than the spot in 

the 
chromatogram obtained with reference solution (b). 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
2.7 kPa. 

Assay. Weigh 0.1 g, previously dried, dissolve in 

fro

m  to 
100.0 ml with ethanol (95 per cent). Dilute 2.0 m 

l  ( 

this 
solution

ethanol (95 per cent), swirling until dissolved, and di lute 
 

ir the  solution to 100.0 ml with ethanol (95 per cent). Measure 
absorbance of the resulting solution at the maximum at ab out 

 

285 nm (2.4.7). Calculate the content of C22H271\10 2  fr( n 
absorbance obtained by repeating the procedure u sing 
solution containing 0.002 per cent w/v of danazol RS in place 
of the substance under examination. 

Storage. Store protected from light. 

Danazol Capsules 
Danazol Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of danazol, 
C22H27NO2. 

Usual strengths. 50 mg; 100 mg; 200 mg. 

Identification 

A. Extract the contents of the capsules containing about 

50 mg of Danazol with 50 ml of chloroform, filter and evaporate 

the filtrate to dryness on a water-bath in a stream of nitrogen. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with danazol RS or 

with the reference spectrum of danazol. 

Tests 	
r d 

Dissolution (2.5.2). 

Medium. 900 ml of 0.75 per cent w/v solution ofsoditut 
Apparatus No. 1, 	

/alnyl 

sulphate, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate , 

 suitably diluted if necessary with dissolution medium at 

286 nm (2.4.7). Calculate the content of danazol, C22H27NO 2 ' in 
 the medium from the absorbance obtained from a solution 

of 

kriovri concentration of danazol RS, prepared by dissolving 
in minimum` -quantity of isopropyl alcohol and diluted with 

dissolution medium. 

tp2oI8 

D .  Not I css than 75 per cent of the stated amount of C22H27NO2. 

other tests. Comply with the tests stated under Capsules. 

Ass*. 
Determine by liquid chromatography (2.4.14). 

phase f 
phase a 
mobile 

capsule 
Test so! 

or 10 minutes and dilute to 100.0 ml with the mobile 
s containing 100 mg of Danazol in 50 ml of the mobile 

id filter. Dilute 5.0 ml of the filtrate to 25.0 ml with the 
phase. 

talon. Shake a quantity of the mixed contents of 20 

ce solution. A 0.02 per cent w/v solution of danazol Referen 
e mobile phase. RS in th 
Ltographic system Chroma 
stainless steel column 15 cm x 3.9 mm, packed with - a 
:tadecylsilane bonded to porous silica (41.1m), 0 

mobile phase: a mixture of 40 volumes of acetonitrile, 
) volumes of methanol and 30 volumes ofewater, 3 
)w rate: 1.5 ml per minute. - fl 
iectrophotometer set at 270 nm, - s r 
jection volume: 20 pl. - in 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calcula to the content of C 22H27NO, in the capsules. 

Storage . Store protected from light. 

Dapo xetine Hydrochloride 
Dapoxetine Hydrochloride monohydrate 

C21H231•ID,H0 Mol wt. 341.9 

o r  dried basis. 

Hydrochloride chloride contains not less than 99.0 per cent 

aDapoxet ine

n dnot 

   	Hydrochloride is (RS)-N,N-Dimethyl- 
D3-ea( stlee-gnoappihthyloxy)-1-phenylpropylamine hydrochloride. 
Dapoxe t ine 

 
nore than 101.0 per cent of C21H23NO,HCI, calculated 

on the  d 

y. Selective serotonin re-uptake inhibitor (SSRI). 
Description. 

iHbyadr 

C  

don. A white crystalline powder. 

Identification 

A. Determine by infrared absorption speetrophotothetry (2.4.6). Con-iry , the spectrum with that obtained With 	ketine  

hydrochloride RS or with the reference spectrum of dapoxetine 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution. A 0.0004 per cent w/v solution of 
dapoxetine hydrochloride RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 40 volumes of 0.1 per cent 
v/v solution of trifluoroacetic acid in water and 60 
volumes 0.1 per cent v/v solution trifluoroacetic acid 
in acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 242 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Enantiomeric purity. D-isomer is 48.5 to 51.5 per cent and 
L- isomer is 48.5 to 51.5 per cent . 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase. 

Reference solution. A 0.05 per cent w/v solution of dapoxetine 
hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, (Such as chiralcel 

OJ-RH) (5 gm) 
- mobile phase: a mixture of 80 volumes of methanol, 20 

volumes of ethanol and 0.1 volumes of triethilamine, 
flow rate: 1 ml per minute, 
spectrophotometer set at 290 nm, 
injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor of D-isomer and L-isomer is not more than 2.0 

DANAZOL DAPDXETINE HYDROCHLORIDE 
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, HCI 

C21H23NO,FICI 
	

Mol wt. 341.9 

21H23NO. 

tography 

otassium 
d 3 ml of 

o•ic acid. 

uffer and 

a quantity 
add 50 ml 

100.0 ml 
required. 

and the resolution between D-isomer and L-isomer is not less 
than 1.5. 

Inject the reference solution and the test solution. 

Calculate the content of D-isomer and L-isomer. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hour. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 100.0 ml with mobile 
phase. 

Reference solution. A 0.025 per cent w/v solution of 
dapoxetine hydrochloride RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 Ilm), 
mobile phase: a mixture of 40 volumes of 0.1 per cent 
trifluoroacetic acid in water and 60 volumes 0.1 per 
cent trifluoroacetic acid in acetonitrile. 
flow rate: 1.0 ml per minute, 
spectrophotometer set at 242 nm, 
injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C21H23NO,HC1. 

Storage. Store protected from moisture. at a temperature not 
exceeding 30°. 

Dapoxetine Tablets 

Dapoxetine Hydrochloride Tablets. 

Dapoxetine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dapoxetine, C21H23NO. 

Usual strengths. The equivalent of 30 mg; 60 mg of 
dapoxetine. 

Identification  

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of O./ M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the  
dissolution medium. 

Reference solution. Dissolve a quantity of dui: 
hydrochloride RS in the dissolution medium to obtain a 

 solution of known concentration similar to the ( °xected 

etine 

concentration of the test solution. 

Chromatographic system 
a stainless steel column 5.0 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (51.ur ), 
mobile phase: a mixture of 65 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, add 3 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid and 35 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

4111 spectrophotometer set at 220 nm, 
injection volume: 20 
run time: about 10 minutes. 

Inject the reference solution and the test solution. 

D. Not less than 70.0 per cent of the stated amount of C 

Related substances. Determine by liquid chrome 
(2.4.14). 

Buffer solution. Prepared by dissolving 6.8 g of r 
dihydrogen orthophosphate in 1000 ml of water, ac 

triethylamine, adjusted to pH 3.0 with orthophosph 

Solvent mixture. A mixture of equal volumes of b 

acetonitrile. 

Test solution. Weigh and powder 20 tablets. Disperse 
of the powder containing about 30 mg of dapoxetine 
of solvent mixture, sonicate for 5 minutes, dilute to 
with the solvent mixture. Centrifuge the solution if 

Reference solution. Dissolve 34 mg of dapoxetine 

 hydrochloride RS in 50 ml of solvent mixture and dilute to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 100.0 ml with the solvent mixture. 

obile phase: A. 80 volumes of buffer solution and 20 

unl

raeetes:t I ml per minute, 

oi xft uacetonitrile,r e f o o   o 3    v  
volumes B. a 

 i mixture 
 n 

of 

 acetonitrile , 
umes of buffer solution and 70 

. . .1-  avolumes  gi
d 

 rw 	a
programme using the conditions given below, 

flow 
 

- spectrophotometer set at 220 nm, 
injection volume: 10µl. 

Time 	Mobile phase A 	Mobile phase B 
in min.) 	( per cent v/v) 	( per cent v/v) 

0 70 30 

8 50 50 

14 50 50 

15 70 30 

20 70 oe' 30 

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of area of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 30 mg of Dapoxetine, and transfer 
to a 100.0 ml volumetric flask. Add about 50 ml of mobile phase 
and disperse with the aid of ultrasound for 20 minutes, cool 
and dilute to volume with mobile phase, filter. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.033 per cent w/v solution of 

Dissolution 

Inject 	

hydrochloride RS in mobile phase. Dilute 5.0 ml 
of this solution to 50.0 ml with the mobile phase. 

Use the chromatographic condition as described under 

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 

ealliien 

Storage  
g  

deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C21 H23NO in tablets. 
.urSeton or et epxrcoeteedcitnegd3fo.ro

equivalent
n gt 

from light and moisture, at a 

.amThoeunitaobfedl asptaotxeestinthee.  strength in Nuns of the 
q 
  

S-Dapoxetine Hydrochloride 

S-Dapoxetine Hydrochloride is (S)-N,N-Dimethy1-3-(1- 
naphthyloxy)-1-phenylpropylamine hydrochloride. 

S-Dapoxetine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C211 -123NO,HC1, 
calculated on the anhydrous basis. 

Category. Selective serotonin re-uptake inhibitor (SSRI). 

Dose. 30 to 60 mg per day. 

Description. A white to off white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with S-dapoxetine 
hydrochloride RS or with the reference spectrum of 
S-dapoxetine hydrochloride. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Buffer solution. A solution prepared by dissolving 6.8 g of 
potassium dihydrogen orthophosphate in to a 1000 ml water, 
add 3 ml of triethylamine and adjusted to pH 3.0 with 
orthophosphoric acid. 

Solvent mixture. A mixture of equal volumes of buffer solution 
and acetonitrile. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture, sonicate to dissolve and 
dilute to 10.0 ml with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 
S-dapoxetine hydrochloride RS in the solvent mixture. 

Chromatographic system 

a stainless steel column 10 cm x 2.1 mm, packed with 
octadecylsilane bonded to porous silica (1.7 pm) (Such 
as Acquity UPLC R BEH), 
sample temperature: 5°, 
column temperature: 50°, 
mobile phase: A. a mixture of 80 volumes of buffer 
Olution and 20 volumes of acetonitrile, 

B. a mixture of 30 volumes of buffer 
solution and 70 volumes of acetonitrile, 

'• 

/- 
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In the Assay, the principal peak in the chromatogfam obtaTheol;:' Chrcimatomphic system 
with the test solution corresponds to the jioak 	- 

,astainleo steel column 10 cm x 4.6 mm packed with 

chromatogram obtained with the reference soliition;:=.1  octadecylsilane bonded to porous silica (3111 1 )* 



Heavy metals (2.3.13). 1.0 g complies with limit test for heavy  metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 1.0 per cent, detemmned  

2A5s0s 

Assay. Dissolve 0.25g in a 50.0 ml of a mixture of 1 pe r  
w/v solution of mercuric acetate in anhydrous acetic acid. 
Titrate immediately with 0.1 M perchloric acid, determ ining 

* r cent  

ining

.  

the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03419 g of 
C2 IH23NO,HCI. 

Storage. Store protected from moisture, at a temperatu 
exceeding 30°. 

 

re not 

 

S-Dapoxetine Tablets 

S-Dapoxetine Hydrochloride Tablets 

S-Dapoxetine Tablets contains not less than 90.0 per ce nt and 
not more than 110.0 per cent of the stated amot ant of 
S-dapoxetine, C2IF123NO. 

Usual strengths. 30 mg; 60 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtain,* 
with the test solution corresponds to the peak in t 
chromatogram obtained with the reference solution. 

Tests 

on 1.0 g. 

Water (2.3.43). Not more than 0.5 per cent, determine d On 

S-DAPDXETINE HYDROCHLORIDE IP 018 2018 
S-DAPDXETINE TABLETS 

   

   

flow rate: 0.5 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 1 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

15 70 30 

20 50 50 

22 50 50 

22.1 85 15 

24 85 15 

Name 
	 Relative 

retention time 

1-Fluoronephtanlene 
	 2.34 

Dapoxetine HCI 
	

1.0 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates, 
tailing factor is not more than 3.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.2 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Enantiomeric purity. R-isomer is not more than 1 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 5.0 mg of the substance under 
examination in ethanol, sonicate to dissolve and dilute to 
10.0 ml with the same solvent. 

Reference solution. A 0.05 per cent w/v solution of 
S-dapoxetine hydrochloride RS in with the ethanol. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, (Such as 
ChiralpakAD-H), 
mobile phase: a mixture of 90 volumes of n-hexane, 
10 volumes of isopropyl alcohol, 0.2 volume of 
diethylamine and 0.2 volume of trifluoroacetic acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 ttl. 

The retention time of S-dapoxetine and R-dapoxetine is about 
9.8 and 8.8 minutes respectively. 

Inject the reference solution. The test is not valid unless 
resolution between R-isomer and S-isomer is not less than 
1.5. 

Inject the test solution. 

Calculate the content of R-isomer by area normalization 
method. 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of O. M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter f ij 

Determine by liquid chromatography (2.4.14) 

Test solution. Dilute the filtrate if necessary, \N 
dissolution medium. 

e 

dissolution to ilium. Further dilute 5.0 ml of this solution 

Reference solution. Dissolve 15 mg of S-a'apoxetine 
mediu

m li tei and sonicate for 10 minutes and dilute to 100.0 ml with th e 
hydrochloride RS and in 60.0 ml of the dissolution 

 
1..1..00 ..61n1 with same solvent. 

. ,. ,. 	. 	.. - 	::...-.  

than 

re lative standard deviation for replicate injections is not more 
i nject the reference solution. The test is not valid unless the 

2.0 per cent. 

Inject the reference solution and the test solution. 

ate the content of C21H23NO. Calculate 

lc  

0. Not less than 70 per cent of the stated amounts of C21H23NO. 

 substances. Determine by liquid chromatography 

(2.4.14 I. 

Buffer solution. A solution prepared by dissolving 6.8 g of 

potassium dihydrogen orthophosphate in 1000 ml water, add 
3mlof triethylamine and adjusted to pH 3.0 with 

orthophosphoric acid. 

Solvent mixture. A mixture of equal volumes of buffer solution 
oe' amond.oacmeudltieoviornonilcLorwinketea

ining about 30 mg of S-Dapoxetine to a 

. 

Weigh 

 flask, add 50.0 ml of solvent mixture and 

gh and powder 20 tablets. Transfer a quantity 

soroesfnplicsol for 5 minutes. Make up the volume with solvent 
mixture mix and centrifuge. 

Reference solution (a). 0.034 per cent w/v solution of 
S-dapoxetine hydrochloride RS in solvent mixture. 

Reference solution (b). 0.030 per cent w/v solution of 
lfiouro napthalene impurity RS in solvent mixture. 

Reference solution (c). Dilute 1.0 ml of each reference solution 
(a) and reference solution (b) to 100.0 ml with solvent mixture. 

itographic system 
stainless steel column 10 cm x 4.6 mm, packed with 
ctadecylsilane bonded to porous silica (3 µm) (Such 

as Hypersil BDS), 
while phase: A. a mixture of 80 volumes of buffer 
Aution and 20 volumes of acetonitrile, 

B. a mixture of 30 volumes of buffer 
ktion and 70 volumes of acetonitrile, 
gradient programme using the conditions given below, 
ow rate: 1 ml per minute, 
)ectrophotometer set at 220 nm, 
jection volume: 10 Ill 

Time 
(111 min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 
8 50 50 
14 50 50 

70 
20 70 

Name 	 Relative 
retention time 

1-Fluoronephtanlene 	 2.67 
Dapoxetine hydrochloride 	 1.0 

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, tailing 
factor is not more than 2.0 for S-dapoxetine and the resolution 
between S-dapoxetine andl-fluoronephthalene is not less than 
20.0 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Transfer a quantity 
of powder containing 30 mg of S-Dapoxetine to a 100.0 ml 
volumetric flask, add 50.0 ml of mobile phase and sonicate for 
20 minutes. Make up the volume with mobile phase and 
centrifuge. Further dilute 2.0 ml of this solution to 25.0 ml with 
the mobile phase. 

Reference solution. A 0.0027 per cent w/v solution of 
S-dapoxetine hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Hypersil BDS), 

- mobile phase: a mixture of 650 volumes of a buffer 
solution prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate in 1000 ml water, 3.0 ml of 
triethylamine adjusted to pH 3.0 with orthophosphoric 
acid and 350 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 20 Al. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the contents of C21H23NO in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of S-dapoxetine. described  under yse the chromatographic system as   

Assay 

Chromi 
-a 

0 

- 

ti 
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DAPSONE 

Dapsone 

H 2  N NH2 

C 1211 12N202S 
	

Mol. Wt. 248.3 

Dapsone is the bis(4-aminophenyl)sulphone. 

Dapsone contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 12H 12N202S, calculated on the dried 
basis. 

Category. Antileprotic. 

Dose. 100 mg daily. 

Description. A white or creamy-white, crystalline powder. 

Identification 
Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dapsone RS or 
with the reference spectrum of dapsone. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0005 per cent w/v solution in methanol shows absorption 
maxima at about 260 nm and 295 nm; absorbance at about 
260 nm, about 0.36 and at about 295 nm, about 0.6. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c). 

D. 2 ml of a 0.005 per cent w/v solution in 0.1 M hydrochloric 

acid gives the reaction of primary aromatic amines (2.3.1). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 20 volumes of n -heptane, 

20 volumes of ethyl acetate, 6 volumes of methanol and 

1 volume of strong ammonia solution. 

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 10 ml of methanol. 

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
methanol. 

Reference solution (a). Dilute 1 ml of test solution (b) to 10 nil 
with methanol. 

Reference solution (h). Dilute 2.0 ml of reference solution (a) 

to 10.0 ml with methanol. 

IP 2018 

Reference solution (c). A 0.1 per cent w/v solution 0 
t'dupsone 

RS in methanol. 

Apply to the plate 10 p.1 of each solution. After development 
dry the plate in air, spray with a 0.1 per cent w/v solution of s  
4-dimethylaminocinnamaldehyde in a mixture of 99 volumes 
of ethanol (95 per cent) and 1 volume of hydrochloric  acid 
and examine in daylight. Any secondary spot in th e  
chromatogram obtained with the test solution (a) is not more 

 intense than the spot in the chromatogram obtained with 
reference solution (a) (1.0 per cent) and not more than two 
such spots are more intense than the spot in the chromato gram 

 obtained with reference solution (b) (0.2 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in a mixture of 20 ml of water and 2 ►  ml 
of 2 M hydrochloric acid, add 3 g of potassium bronade. 
Cool the solution to about 15° and determine by the nitrite 
titration (2.3.31). Carry out a blank titration. 

1 ml of 0.1 M sodium nitrite is equivalent to 0.01242 g of 
Ci2H12N20-S. 

Storage. Store protected from light. 

Dapsone Gel 
Dapsone Gel contains not less than 90.0 per cent and not 

more than 110.0 per cent of the stated amount of Dapsone 

C 12H 12N202S. 

Usual strength. 5 per cent w/w. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 

with the test solution corresponds to the peak in the 

chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 5.5 to 7.0 

Related substances. Determine by liquid chromatography 
(2.4.14) 

Solvent mixture. a mixture of 75 volumes of methanol and 25 

volumes of water. 

Test solution. Disperse a quantity of the gel containing about 
50 mg of Dapsone in 35 ml of the solvent mixture, vortex to 
disperge the .sample completely. Further ultrasound for 15 
minutes., coot and dilute to 50.0 ml with the solvent mixture _ 	• 

andtlter, discarding the first few ml of filtrate. 

fp 201 8  

Reference solution. A 0.001 per cent w/v solution of dapsone 

a stagraPshsicstse yesltecin  _ stainless 	15 cm x 4.6 mm, packed with 

mixture.  

itebroended to porous silica (5 pm), 

. 

h  ° 

RS 

I1 itim:ce  mobile 

filter,

d
i
o 

l
el 
e 

peYnvc  h1 sta phase: : A . O. 1 per cent solution of triethylamine 

in 

a 
water adjusted to pH 3.0 with orthophosphoric acid 

and   
B. a mixture of 7 volumes of acetonitrile 

aangrad volumes  1purmogre saomfmmeeuthsai nngo/, 
the conditions given below, 

flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10 pl. 

Time 
tin min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 oe' 15 

30 85 15 

35 70 30 

60 70 30 

65 85 15 

70 85 15 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
ccehrornatogram obtained with the reference solution (2.0 per no   

solvent 

Other tests. Comply with the tests stated under Gel. 
Assay. Determine by liquid chromatography (2.4.14). 
o/v n ut mmeixsotufrwe a. taermixture of 75 volumes of methanol and 

Test solution. Disperse a quantity of the gel containing about 
50 mg of Dapsone in 35 ml of the solvent mixture, vortex to 
disperse the sample completely. Further ultrasound for 

and filter. Discarding the first few ml of filtrate. Further dilute 
5 .0 ml to 

15 minutes. cool and dilute to 50.0 ml with the solvent mixture 

00 .10vemnitwiniitxhtuthree.solvent mixture. 
Rcehfre 01 oe gra.vol pu hti jocns.yAste0m.01 per cent w/v solution of dapsone 
RS in the 	

_ 	_ 
a stainless steel column 15 cm x 4.6 mm, -packecOvith 
octadecylsilane bonded to porous silica ( .5 

DAPSONE TABLETS 

- mobile phase. a mixture of 70 volumes of 0.1 per cent 
solution of triethylamine in water, adjusted to pH 3.0 
with orthophosphoric acid and filter and 30 volumes 
of mixture of 7 volumes of acetonitrile and 23 volumes 
of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 ill. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of Cl2H12N20 2S in the gel. 

Storage. Store below 25° , protect from light and moisture. 

Dapsone Tablets 

Dapsone Tablets contain not less than 93.0 per cent and not 
more than 107.0 per cent of the stated amount of dapsone, 
C 12H 12N2O2S. 

Usual strengths. 25 mg; 50 mg; 100 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.1g 
of Dapsone with 10 ml of acetone, filter and evaporate the 
filtrate to dryness. The residue complies with the following 
test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dapsone RS or 
with the reference spectrum of dapsone. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 20 volumes of n -heptane, 
20 volumes of ethyl acetate, 6 volumes of methanol and 
1 volume of strong ammonia solution. 

Test solution (a). Shake a quantity of the powdered tablets 
containing 0.1 g of Dapsone with 10 ml of methanol and filter. 

Test solution (0, Dilute 1 ml of test solution (a) to 10 ml with 

"' 



Darifenacin Hydrobromide 

C2gH30N202,1113r 
	 Ma Wt. 507.5 

Darifenacin 	Hydrobromide 	is 	(3 S)- 112-(2,3_ 
dihydrobenzofuran-5-yl)ethy1]-3-pyrrolidny11-1,2. 
diphenylacetamide hydrobromide. 

Darifenacin Hydrobromide contains not less than 98.0 pe r 
 cent and not more than 102.0 per cent of C28H30N202 ,HBr, 

calculated on the anhydrous basis. 

Or*  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with darifenacin 
hydrobromide RS or with the reference spectrum of darifenacin 
hydrobromide. 

Category. Antispasmodic. 

Dose. 7.5 mg to 15 mg once daily. 

Description. White to almost white powder. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

C. It gives reaction (A) of bromides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatogi 
(2.4.14). 

Solvent mixture. A mixture of equal volumes of water and 

acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in 30.0 ml solvent mixture and dilute to 5 .00 

with the solvent mixture. 

Reference solution (a). 0.015 per cent w/v solution P. 
hydrobromic acid in the solvent mixture. 

Reference solution (b). 0.0005 per cent w/v solution 4. 
darifenacin hydrobromide RS in the solvent mixture. 

Chromatographic system 
•Stairildg§ steel column 15 cm x 4.6 mm, packed wits 

Petylsilaile chemically bonded to porous silica (5 tinl) 

(Such as Hypersil BDS), 

ft 
it 

narnide compound, [diphenyl [(3S)-pyrrolidin-3-yl]acetamide 

no compound, [diphenyl [(3S)-pyrrolidin-3-yl] acetonitrile 
midej, 

acin oxidised impurity,1241-(2-benzofuran-5-yl)ethyl] 
n-3-y1}-2,2- diphenylacetamide, 

darifenacin impurity, 211-[2-(7-bromo-2, 3- dihydrobenzofuran-
.' 1 ]-3- pyrrolidin .‘1)-2,2- diphenylacetamide, 

darifenacin impurity, [2-(1-(2-(2,3- dihydrobenzofuran-5- 
pyrrolidin 3-y1)-2,2- diphenylacetonitrile], 

acin bromo compound, [5-(2-bromoethy)-2,3-dihydro- 

d;d:p)aehrtiehfnyeyinci:amdiii:eir.  impurity [ 2 -(1-(2-(2,3-dihy-drt5benzofuran-5- 
)yrrolidin-3-y1)-N-(2-(2,3-dihydrobenzofuran-5:y1)ethyt)-2,2- 

`dari act. 
tartrate] 

2dari cy 
hydrobr( 

Jdarifen 
pyrrolid 

bromo 
5-yl)eth) 

scyano 
YI)ethyl) 

6dari fen 
benzofur an, 

DAPSONE TABLETS 

Reference solution (a). Dilute 1 ml of test solution (b) to 10 ml 

with methanol. 

Reference solution (b). Dilute 2 ml of reference solution (a) to 

10 ml with methanol. 

Reference solution (c). A 0.1 per cent w/v solution of dapsone 

RS in methanol. 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in air, spray with a 0.1 per cent w/v solution of 
4-dimethylaminocinnamaldehyde in a mixture of 99 volumes 

of ethanol (95 per cent) and 1 volume of hydrochloric acid 
and examine in daylight. Any secondary spot in the 
chromatogram obtained with the test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than two such spots are 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a 2 per cent w/v solution of hydrochloric 

acid, 
Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not greater 
than 1.0 pm, rejecting the first few ml of the filtrate. Transfer a 
measured volume of the filtrate containing about 0.2 mg of 
Dapsone to a 25-m1 volumetric flask, add 5 ml of 1 Msodium 

hydroxide, dilute to volume with water and mix. Measure the 
absorbance of the resulting solution at the maximum at about 
290 nm (2.4.7). Calculate the content ofC 12 1-1 12N,02S from the 
absorbance obtained from a solution prepared by adding 5 ml 
of I Msodium hydroxide to 20 ml of a 2 per cent v/v solution 

of hydrochloric acid containing 0.2 mg of dapsone RS and 

adding sufficient water to produce 25.0 ml. 

D. Not less than 75 per cent of the stated amount of 

C 12H 12N202S• 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.25 g of Dapsone and dissolve in a 
mixture of 15 ml of water and 15 ml of 2 M hydrochloric acid, 

add 3 g of potassium bromide. Cool the solution to about 15° 
and determine by the nitrite titration (2.3.31). Carry out a blank 
titration. 

1 ml of 0.1 M sodium nitrite is equivalent to 0.01242 g of 

C 12H 12N201S• 

Storage. Store protected from light.  

20 

mobile phase: A. a buffer solution prepared by 
dissolving 2.76 g ofsodium dihydrogen orthophosphate 
monohydrate in 1000 ml of 0.2 per cent v/v solution of 
triethylamine, adjusted to pH 2.5 with orthophosphoric 
acid and filter, 

B. acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 74 26 

74 26 

12 70 30 

25 65 35 

40 35 65 

41 74 26 

74 26 

Relative 	Correction 
retention time 	factor 

Hydro bromic acid 

Darifenacin impurity A' 

0.11 

0.23 1.24 
Darifenacin impurity B 2  0.59 1.37 
Darifenacin (Retention time: 
about 16 minutes) 1.0 

Darifenacin impurity D 3  1.39 0.79 
Darifenacin impurity E4  1.57 0.87 
Darifenacin impurity F 5  1.95 1.14 
Darifenacin impurity G 6  2.14 1.18 

Darifenacin impurity H 7  2.25 1.1 

DARIFENACIN HYDROBROMIDE 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor for the principal peak is not more than 2.0, and 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to darifenacin impurities A, B,D,E,F,G and 
H are not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.15 
per cent). The area of any secondary peak is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram with reference solution (b) (1.0 per 
cent). Ignore any peak due to hydrobromic acid. 

Enantiomeric purity. Not more than 1.0 per cent of 
R-enantiomer. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, (Such as chiralpak 
IC) (5 pm), 
column oven temperature 15°, 
mobile phase: a mixture of 50 volumes of n-hexane, 
50 volumes of ethanol and 0.3 volumes of diethylamine, 
flow rate: 1ml per minute, 
spectrophotometer set at 225 nm, 
injection volume: 20 pl. 

The relative retention time of R-enantiomer with respect to 
darifenacin is about 0.8. 

Inject the test solution. Calculate the content of the R-
enantiomer by area normalization. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of equal volumes of water and 
acetonitrile. 

Te‘t ■ o/ution. Dissolve 50 mg of the substance under 
examination in 30.0 ml of solvent mixture and dilute to 50.0 ml 
with the same -solvent. Dilute 5.0 ml of the solution to 50.0 ml 
with the solvent mixture. 

1760 
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Identification 

In the Assay, the principal peak in the chromatogram obt 
with the test solution corresponds to the peak in 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated u 
Tablets. 

Uniformity of content. Complies with the test stated un 
Tablets. Name 

Darunavir Ethano late 

0 

OH 

H C 
CH 3  

NH 2 , C 2 H 5 OH 

1763 

DARIFENACIN HYDROBROMIDE 

Reference solution. A 0.01 per cent w/v solution of darifenacin 

hydrobromide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane chemically bonded to porous silica (5 rim), 
- mobile phase: A. a buffer solution prepared by 

dissolving 2.76 g of sodium dihydrogen orthophosphate 
monohydrate in 1000 ml of 0.2 per cent v/v solution of 
triethylamine, adjusted to pH 2.5 with orthophosphoric 

acid, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 10 

Time 
	

Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

74 
	

26 

2 
	

74 
	

26 

17 
	

68 
	

32 

19 
	

25 
	

75 

22 
	

25 
	

75 

23 
	

74 
	

26 

28 
	

74 
	

26 

Retention time of the principal peak is about 16 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 28 H30N202 ,HBr. 

Storage. Store protected from light and moisture. 

Darifenacin Prolonged-release Tablets 

Darifenacin Hydrobromide Prolonged-release Tablets 

Darifenacin Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not he the same.. 

Darifenacin Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 1 10.0 per 
amount of darifenacin, C 28H30N202. 

Usual strengths. 7.5 mg; 15 mg. 

:t> 
Determine by liquid chromatography (2.4. 14), as 
under Assay, using the following solution. 

Test solution. Disperse one intact tablet in 15.0 mlmethano 
with the aid of ultrasound for 10 minutes and dilute to 25.0 ml 
with the methanol, filter. Dilute 2.0 ml of this solution to
10.0 ml with the mobile phase. 

Reference solution. Dissolve 36 mg of darifenacin  
hydrobromide RS in 70 ml of methanol and dilute to 100.0 ml 
with the same solvent. Dilute 5.0 ml of this solution to 25.0 ml 
with the mobile phase. 

Inject the reference solution and the test solution. 

Calculate the content of C 28H30N202 in the tablet. '-

Other tests. Comply with the tests stated under TAN 
ff?! 

Related substances. Determine by liquid chromatog 

(2.4.14). 

Solvent mixture. A mixture of equal volumes of acetonitr.  

and water. 

Test solution. Disperse a quantity of powdered tab e 
containing 30 mg of Darifenacin in 30 ml of acetonitrile with 

the aid of ultrasound for 20 minutes, cool, dilute to 50.0 ml 
with acetonitrile and filter. Dilute 5 .0 ml of this solution tq 
10.0 ml with the water. 

41) 
Reference solution. A 0.00036 per cent w/v solution, 
darifenacin hydrobromide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 r.tm),'" 41111. 
- column temperature: 40°, 	 4 

- mobile phase: A. Dissolve 1.38 g of sodium dihydrogen 

phosphate monohydrate in 1000 ml of water, adjusted 

to pH 2.5 with orthophosphoric acid and filter. 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
rate' .  1 ml per minute, 

- -spectrophotometer set at 210 nm, 
- injection volume: 10 Ill. 

I, Time 
[in min.) 

0 

1.2305 

"33 

35 

38 

Relative 	Correction 
retention time 	factor 

Darifenacinimpurity D' pariffeernaacciinn 

	
1.20 	0.76 

1.0 

Darifenacin impurity E 2 
	

1.32 	0.85 

'darifenacin oxidised impurity,1241-(2-benzofuran-5-yl)ethyl] 
pyrrolidin-3-y1}-2,2- diphenylacetamide, 

2bromo darifenacin impurity, 21142-(7-bromo-2, 3- dihydrobenzofuran-

5-yl)ethy11-3- pyrrolidinyl)-2,2- diphenylacetamide. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to darifenacin impurity D and F is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent), the area of 
any other secondary peak is not more than 0. 2 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0. 2 per cent) and the sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.Opeer cent). Ignore any peak with an area less than 0.1 times 

retention 

area of the principal peak in the chromatogram obtained 
with th reference solution (0.1 per cent) and peaks with relative 

  time 0.11 with reference to principal peak. 

DARUNAVIR ETHANOLATE 

- column temperature: 40°, 
- mobile phase. a mixture of 700 volumes of a buffer 

solution prepared by dissolving 1.38 g of sodium 
dihydrogen phosphate monohydrate in 1000.0 ml of 
water, adjusted to pH 2.5 with orthophosphoric and 
300 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 5 111. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C281-130N202  in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of darifenacin. 

C27H37N307S.C2HSOH 	 Mol. Wt. 593.7 

Darunavir Ethanolate is [(1S,2R)-3-[[4-aminophenyl) sulfonyl] 
(2-methylpropyl)amino]-2-hydroxy- 1 -(phenylmethyl)propy1]- 
carbamic acid (3R, 3aS, 6aR)-hexahydrofuro [2,3-b] furan-3-yl 
ester monoethanolate. 

Darunavir Ethanolate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 27 H37N307S, calculated on 
anhydrous and ethanol free basis. 

Category. Antiretroviral. 

Description. A white to off white powder. 

Identification 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

80 20 
55 45 
45 55 
45 55 
80 20 
80 20 

0( 

of powder 

Determine by liquid chromatography (2.4.14). 
thanTes

idst dilute 

 to 10.0 ml with mobile phase. 

ution. Weigh and powder 20 tablets. Disperse a quantity 

f th  

nyder containing 75.0 mg of Darifenacin Hydrobromide 
in  70.0    r1ofmethanol with the aid of ultrasound for 10 minutes 
wwittthh 

tthe 

he  te to 100.0 ml with the methanol, filter. Dilute 1.0 ml of 

Reference solution. Dissolve 36 mg of darifenacin 
hydrobromide 

solution 

 lRpShians7e0.  ml of methanol and dilute to 100.0 ml 

a  

Isaogn:ae:holi  solvent. esynst.teDmilute 5.0 ml of this solution to 25.0 ml 

A. Determine by infrared absorption spectrophotometry (2.4.6). Chrorn   
- :"' Corpritie -the--4ectrum with that obtained with darunavir 

a stainless steel column 10 cm x 4.6 mm, -packedwithi:'.-7ethanNate RS-or with the reference spectrum of darunavir 
tadecylsilane bonded to porous silica ✓3 Am); 	 /1-qthanolate. 



-1764 -  

DARUNAVIR ETHANOLATE DARUNAVIR TABLETS 
IP 2018 	11)2018 

Reference solution. A 0.0001 per cent w/v solu 
darunavir ethanolate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, pac k 

octadecylsilane bonded to porous silica (3 µm)
- mobile phase: A. a buffer solution prepa 

dissolving 2.4 g of sodium perchlorate in 100 
water, adjusted to pH 2.5 with perchloric acid, 

B. a mixture of equal volu 
acetonitrile and methanol, 

- flow rate: 1 ml per minute, 
- a gradient program using the conditions giver 
- spectrophotometer set at 260 nm, 
- injection volume: 10 pl. 

Time 	Mobile phase A 	 pha Mobile 
(in min.) 	(per cent v/v) 	(per cent 

The relative retention time with reference to princil 
(retention time is about 13 minutes) for difurofuranyl 
is about 1.46. 

Inject the reference solution. The test is not valid un 
column efficiency is not less than 2000 theoretical pl 

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solutior, 
chromatogram obtained with the test solution, the an 
peak due to di-furofuranyl impurity is not more than 
of the principal peak in the chromatogram obtair 
reference solution (0.1 per cent), the area of any se 
peak is not more than the area of the principal pe 

chromatogram obtained with reference solution (0.1 
and the sum of areas of all the secondary peaks is 
than 7 times the area of the principal peak in the chrorr 
with reference solution (0.7 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test f or  

metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, deterr 
0.1 g. 

described under Related substance with the fc 
tupdi fcati9n. ,- 

Test Solution. Dissolve 25 mg of the substanc 

tion of 

 ed with 

red by  

1:be nlesl o  lowo ff, 

se B 
v/v) 

pal peak 
mpurity 

less, the 
ates and 

L . In the 
m of an y 
the area 
ed with 
condary 
Lk in the 
per cent) 
not more 
atocam 

loilheavy 

4ni. ned). a  on 

)llowing 

,e under 

Assay. Determine by liquid chromatography (2. ,

1 4  

ml w4 the same solvent. 	 examination in the solvent mixture and dilute to 50.( 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

NOTE - After opening the sample, carry out ethanol content, 
water content and assay simultaneously. 

Specific optical rotation (2.4.22). + 35° to + 41°, on anhydrous 
and ethanol free basis at 20°, determined in a 1.0 per cent w/v 
solution in acetone, at 365 nm. 

Ethanol content. Not less than 5.0 per cent and not more than 
8.5 per cent, determined by gas chromatography (2.3.13). 

Solvent mixture. Dilute 0.4 g of isopropyl alcohol to 500 ml 
with dimethylformamide. 

Test solution. Dissolve 50 mg of the substance under 
examination in 5.0 ml of the solvent mixture. 

Reference solution. Dilute 1.6 g of ethanol in solvent mixture 
and dilute to 100.0 ml with the same solvent. Dilute 5.0 ml of 
this solution to 100.0 ml with solvent mixture. 

Chromatographic system 
- a fused silica column 30 m x 0.53 mm, coated with 94 per 

cent dimethyl polysiloxane and 6 per cent 
cyanopropylphenyl (film thickness 3 pm), 

- temperature: 
column. 45° for 8 minutes, then raised at the rate of 45° 
per minute to 230°, for 4 minutes, 
inlet port at 200° and detector at 260° 

- split ratio: 1:5, 
flame ionization detector, 

- flow rate: 3 ml per minute, using nitrogen as the carrier 
gas, 

- injection volume: 1 p1 

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to ethanol and isopropyl 
alcohol is not less than 1.2 and the relative standard deviation 
for the ratio of the peak areas due to ethanol and isopropyl 
alcohol for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. Calculate 
the content of ethanol from the ratio of peak area due to ethanol 
and isopropyl alcohol in the chromatogram obtained with the 
reference solution and the test solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 

ethanolate 

 1:1aPi 

 1 time

p  phase 
f  B  the 

the same solvent. Further dilute 10.0 ml of the above solution 

to 20.0 ml with the solvent mixture. 

Re 	 ?solution. A0.025 per cent w/v solution of darunavir 

h  

re RS in the solvent mixture. 

Mobile febie11c  
base. A mixture of equal volumes of mobile phase A 

and 

 m

obi le 

 

principal peak is about 5 minutes. 

t Injec  the : 

ie as 

reference solution. The test is not valid unless, the 

column e
l 

Reten tion 

efficiency of the principal peak is not less than 2000 

theoretical 

 

plates, the tailing factor is not more than 2.0 and 
the relative standard deviation for replicate injections is not 

more than 2.0 per cent. 

Inject the ; reference solution and the test solution. Run the 

chromatogram twice the retention time of the principal peak 
and measure the responses for the principal peak. 

Calculate the content of C27H37N307S. 

Storage. Preserve in tight, light resistant containers and store 
at a controlled temperature between 15° to 30°. 

Darunavir Tablets 

Darunavir Ethanolate Tablets 

Darunavir ethanolate Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
darunavir,,C27H37N307S. 

Usual Strengths. 600 mg; 800 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution. (2.5.2) 

Apparatus No. 1, 

W 

acid, 

co 
 

Medium: , i ua 

ml  m

dd 

20 g of tween 20, 

: o

f 

900 ml of a buffer solution prepared by dissolving 
sple9itleg: m  of .sodium 

by liquid chromatography (2.4.14). 

 dihydrogen orthophosphate monohydrate in 

C 

water adjusted to pH 3.0 with orthophosphoric 

Speed and Test solut

ithdraw 

,I time. 75 rpm and 45 minutes. 

; 
a suitable volume of the medium and filter. 

li tuerteh. aanoL  mixture of 25 volumes of water and 75 
\ OlUITICS 

fon. Use the filtrate, dilute if necessary, with --The solvent mixture.  

Reference solution. A 0.078 per cent w/v solution of darunavir 
ethanolate RS in the solvent mixture. Further dilute this 
solution with the solvent mixture to obtain a solution having 
a known concentration similar to that of the test solution. Add 
4 per cent v/v of dissolution medium before making up the 
volume with the solvent mixture. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: a mixture of 500 volumes of a buffer 

solution prepared by dissolving 2.8 g of sodium 
perchlorate monohydrate in 1000 ml of water, adjusted 
to pH 2.5 with perchloric acid,250 volumes of 
acetonitrile and 250 volumes of methanol. 
flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 

- injection volume: 10 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C 27H37N307 S in the medium. 

D. Not less than 70 per cent of the stated amount of 
C27H37N307S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture A. a mixture of 50 volumes of acetonitrile and 
50 volumes of methanol. 

Solvent mixture B. a mixture of 50 volumes of acetonitrile and 
50 volumes of water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 100 mg of darunavir in the solvent 
mixture B, sonicate for 20 minutes with intermittent swirling, 
cool and dilute to 100.0 ml with the solvent mixture B, mix well 
and filter. 

Reference solution. A solution of darunavir ethanolate RS 
in the solvent mixture B containing 0.0002 per cent w/v of 
darunavir. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: A. a mixture of 75 volumes of a buffer 

solution prepared by dissolving 2.8 g of sodium 
perchlorate monohydratein1000 ml of water and filter, 
adjusted to pH 2.5 with perchloric acid and 25 volumes 
of solvent mixture A, 

B. a mixture of 25 volumes of a buffer 
solution prepared by dissolving 2.8 g of sodium 
perchlorate in 1000 ml of water and filter, adjusted to 
pH 2.5 with perchloric acid and 75 volumes of solvent 
mixture A, 

0 	 60 
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40 
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- a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 60 40 

7 60 40 

17.5 10 90 

25 10 90 

25.1 60 40 

32 60 40 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative stand ard 

 deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 27f137N307S in the tablets.  

Storage. Store in a cool dry place. 

Labelling. The label states the strength in terms 01 equivalent 
amount of darunavir. 

Daunorubicin Hydrochloride 

OH 

OCH30 OH 6 

C271430CINOin 

Daunorubicin Hydrochloride is (8S-cis)-8-acety1- 
10-[(3-amino-2,3,6-trideoxy-a-L-/yxo-hexopyranosyl)o xy]- 

 7,8,9,10-tetrahydro-6,8,1 1-trihydroxy-l-methoxy-

5,12-naphthacenedione hydrochloride. 

Daunorubicin Hydrochloride contains not less than 95.0 per 

cent and not more than 102.0 per cent of C 27 1-1,,,C1N0 10. 

calculated on the anhydrous basis. 

Category. Anticancer. 

Description. A crystalline, orange-red powder, hygroscopic.  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with daunorubion 

 hydrochloride RS or with the reference spectrum of 

daunorubicin hydrochloride. 

B -Dis§Olveabiint 10 mg in 0.5 ml of nitric acid, add 0.5 mi of 

Water find. heat -over a flame for 2 minutes. Allow to cool an dd  

03 tnl aisitivr nitrate solution; a white precipitate is formed. 

Mol. Wt. 564.0 

0 

C H3 
, HCI 

H3 C 

OHNH 2 

DAUNORUBICIN INJECTION DARUNAVIR TABLETS 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
other secondary peak is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0. 5 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with the reference solution (1.0 
per cent). Ignore any peak with an area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.1 per cent). 

Other tests. Complies with the tests stated under Tablets. 

Water (2.3.43).Not more than 8.0 per cent, determined on 0.5g 
of the powdered tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 50 volumes of water and 50 

volumes of acetonitrile. 

Test solution. Weigh and transfer 5 intact tablets into a 
500.0 ml volumetric flask. Add 250 ml of water and sonicate for 
15 minutes with intermittent swirling, cool and add 200 ml of 
acetonitrile, sonicate for 10 minutes, cool and dilute to volume 

with acetonitrile and shake well for 2-3 minutes to mix and 
filter. Further dilute with the solvent mixture to obtain a solution 
of the same concentration as that of the reference solution. 

Reference solution. A solution of darunavir ethanolate RS 
in the solvent mixture containing 0.035 per cent w/v of 
darunavir. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm) 

- mobile phase: a mixture of 500 volumes of a buffer 
solution prepared by dissolving 2.8 g 	sodium 

perchlorate monohydrate in 1000 ml otw  4:ter,-adjti4ed.. 

to pH 2.5 with perchloric acid, 250 ;volumes of 

acetonitrile and 250 volumes of methano/. 

1::::s.4.27.14.5 to 6.5, determined in a 0.5 per cent w/v solution 

(RI2.  ne4ci.aaltr4eba°1: udfi: aidnecire s. 	nn e eDweateter.  Determine by liquid chromatography 

No TE_____papare the solutions immediately before use. 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 

mobile 

 ch:ssolution (a). A 0.1 per cent w/v solution of 
liaunorubicin hydrochloride RS in the mobile phase. 

Reference solution (b). Dissolve 10 mg of doxorubicin 
hydrochloride RS and 10 mg of epirubicin hydrochloride RS 
in the mobile phase and dilute to 1001 with the mobile 
phase. Dilute 1.0 ml of the solution to 1 d.0 ml with the mobile 
phase. 

 efe   r e R 	lice solution (c). Dissolve 5.0 mg of daunorubicinone 
RS and 5.0 mg of doxorubicin hydrochloride RS in the mobile 
phase and dilute to 100.0 ml with the mobile phase. Dilute 
1.0 nil of the solution to 10.0 ml with the mobile phase. 

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 200.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 gm), 

- mobile phase: a mixture of equal volumes of acetonitrile 
and a solution containing 0.288 per cent w/v of 
sodium laurylsulphate and 0.225 per cent w/v of 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 5 pl. 

The relative retention time with reference to daunorubicin for 
(8S,1 OS)-8-acetyl-6,8, 1 0, 1 1 -tetrahydroxy- 1 -methoxy-7,8,9, 1 0- 
tetrahydrotetracene-5,12-dione (daunorubicin impurity A) is 
about 0.4, for doxorubicin (daunorubicin impurity D) is about 
CO, for epirubicin is about 0.6 and for (8S, 10S)- 10-[(3-amino-
2,3,6-trideoxy-a-L-/yxo-hexopyranosyl)oxy]-6,8,1 1 -trihydroxy-
8-[(IRS) -1-hydroxyethyli- 1 -methoxy-7,8,9,10-tetra-
hydrot

etracene-5,12-dione (daunorubicin impurity B) is about 

Inject reference solution (b). The test is not valid unless the 

area of secondary peak corresponding to daunorubicin 
impurity A is not more than the area of corresponding peak in 
the chromatogram obtained with reference solution (c) 
(0.5 per cent), the area of secondary peak corresponding to 
daunorubicin impurity B is not more than 3 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (d) (1.5 per cent), the area of secondary peak 
corresponding to daunorubicin impurity D is not more than 
the area of corresponding peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.5 per cent) and sum of areas of all other secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 
(2.5 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (0.05 per cent). 

Butanol (5.4). Not more than 1.0 per cent. 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.1 g. 

Daunorubicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 

 procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 4.3 Endotoxin 
Units per mg of daunorubicin hydrochloride. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C27H30CIN010. 

Storage. Store protected from light and moisture. 

1766 

Daunoruhicin Injection 

Daunorubicin Hydrochloride Injection 

Daunorubicin Injection is a sterile material consisting of 
Daunorubicin Hydrochloride and Mannitol, with or without 
buffering agents and other excipients. It is filled in a sealed 
container. 

	

resolution 	

eal-thee of solution and Particulate matter stated 

between the peaks due to doxorubicin hydrochloride 
and enirubicin hydrochloride is not less than 2.0. 

The injection is constituted by dissolving the contents of the 

kinunjecth eret 
ference solutions (b), (c),(d) and thc--test solution. _ 

sealed container in the requisite amount of sterile Water for 

Peak.  In the chromatogram 
gram twice the retention t 

romatogram obtained with test solutiOn, the 

	

.11 tu 	
undi.r Parenteral Preparations (Injections). 

chromato 	 i me of daunoriibicin . the *p
. 4' .  The.. ,eonstituttd.solution complies' with the requirement for 

, 	Injections, immediately before use.  
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Dehydroacetic Acid 

H3CO3 0 

0 CH 3  

H 3C 0 
	- 	I 

OH CH:  
 

DAUNORUBICIN INJECTION 1p 2018 	 0,2018 

 

DE H YDROEMETINE INJECTION 

    

     

      

4111111ii  Calculate the content of C 27H29N010 in the injection. 

Storage. Store protected from light. 

1768 

Usual strength. 20 mg. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Daunorubicin Injection contains not less than 90.0 per cent 
and not more than 115.0 per cent of the stated amount of 
daunorubicin, C 27H29N0 10. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 4.5 to 6.5, determined on the constituted solution. 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.1 g. 

Bacterial endotoxins (2.2.3). Not more than 4.3 Endotoxin 
Units per mg of daunorubicin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Determine the weight of the contents of 10 
containers. Dissolve a weighed quantity of the mixed contents 
of 10 containers containing about 25 mg daunorubicin to 
100.0 ml with the mobile phase. 

Reference solution (a). A 0.025 per cent w/v solution of 
daunorubicin hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 25 mg of 
doxorubicin in 100.0 ml of reference solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 62 volumes of water and 38 

volumes of acetoniirile, adjusted to pH 2.2 with 
orthophosphoric acid, 
flow rate 1.5 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 5 pl. 

The relative retention time with reference to daunoruhicin for 

doxorubicin is about 0.7. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to doxorubicin and the 
daunorubicin is not less than 3 and the relati e standard 
deviation for replicate injections is not more than 2.0 per_cent. ,  

Inject reference solution (a) and the test solution.  

C8H804 	 Mol. Wt. ,  

Dehydroacetic Acid is a tautomeric mixture of 3-acetyl. 
6-methy1-2H-pyran-2,4(311)-dione and 3-acetyl-4-hydro 
6-methyl-2H-pyran-2-one 

Dehydroacetic Acid contains not less than 98.0 per cei 
not more than 100.5 per cent of C 8H804, calculated on 
anhydrous basis. 

Category. Pharmaceutical aid (antimicrobial preservatil ' e). 

Description. A white or almost white, crystalline pc  wder; 
odourless or practically odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry 2.4.6). 
Compare the spectrum with that obtained with dehydr( acetic 

acid RS. 

B. Melts at 109° to 111° (2.4.21). 

Tests 

Arsenic (2.3.10). Heat gently 3.3 g with 2 ml of nitric acid and 

0.5 ml of sulphuric acid in a long-necked flask until the first 
reaction has subsided, cool, add carefully and in small portions, 
15 ml of nitric acid and 6 ml of sulphuric acid, taking care to 
avoid excessive foaming. Continue heating, adding further 
small portions of nitric acid, if necessary, until white fumes 
are evolved and the solution becomes colourless or almost 
colourless. Cool, add carefully 10 ml of water, evaporate until 

white fumes are evolved. Repeat the addition of water and 

evaporation until all the nitric acid has been removed. cool. 
dilute to 50 ml with water and add 10 ml of stannated 

hydrochloric acid AsT. The resulting solution complies vb .  1th 

the limit test for arsenic (3 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
hca \,y4nctals,-Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g. 

CH 3  

C29F138N204,2HC1 	 Mol. Wt. 551.6 

Dehydroemetine Hydrochloride is 2,3-didehydro- 
6',7',10, 11-tetramethoxyemetan dihydrochloride 

Dehydroemetine Hydrochloride contains not less than 
98.5 per cent and not more than 101.5 per cent of 
C29H38N204,2HC1, calculated on the dried basis. 

Category. Antiamoebic. 

Dose. By deep intramuscular injection, 60 to 90 mg daily. 

Description. A white to yellowish-white, crystalline powder; 
odourless. 

Identification 

A.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in 0.1 M hydrochloric acid shows 
an absorption maximum only at about 282 nm; absorbance at 
about 282 nm, about 0.62. 

B.sprinkle 5 mg on the surface of a 5 per cent w/v solution of 
ammonium molybdate in sulphuric acid; a green colour 
develops. 

C.It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent \N/A/ 	clear 
(2.4 . 1 ), and not more intensely coloured than referOce solution " 
YSS or BYS6 (2.4.1). 

pH (2.4.24). 3.5 to 5.0, determined in a 3.0 per cent w/v solution. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
on 1.0 g by drying in an oven at 100° at a pressure not exceeding 
0.7 kPa for 4 hours. 

Assay. Dissolve 0.4 g in 40 ml of anhydrous glacial acetic 
acid and add 15 ml of mercuric acetate solution. Titrate with 
0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02758 g of 
G9H3HN204,2HC1. 

Dehydroemetine Injection is a sterile solution of 
Dehydroemetine Hydrochloride in Water for Injections. 

Dehydroemetine Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
dehydroemetine hydrochloride, C29H38N 204 ,2HC1. 

Usual strength. 30 mg per ml. 

Description. A clear, almost colourless solution. 

Identification 

A. To a volume containing 30 mg of Dehydroemetine 
Hydrochloride add 1 ml of 0.05 M iodine; a yellowish-brown 
precipitate is produced. 

B. To a volume containing 15 mg of Dehydroemetine 
Hydrochloride add 1 ml of potassium mercuri-iodide solution; 
a white precipitate is produced. 

Tests 

pH (2.4.24). 2.8 to 5.0. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing 60 mg of 
Dehydroemetine Hydrochloride add sufficient 0.1 M 
hydrochloric acid to produce 100.0 ml. Dilute 5.0 ml to 
100.0 nil with 0.1 M hydrochloric acid, mix and measure the 
absorbance of the resulting solution at the maximum at about 

Dehydroemetine Hydrochloride 
Dehydroemetine Dihydrochloride 

water (2.3.43). Not more than 1.0 per cent, determined on 2.0 g. 

Assay. Dissolve 0.5 g in 75 ml of previously neutralised ethanol 
(95 per cent), add phenolphthalein solution and titrate with 
0/ Usodium hydroxide to a pink end-point that persists for 
not less than 30 seconds. 

I In I of 0.1 M sodium hydroxide is equivalent to 0.01681 g of 
,11,04. 

H 3 CO 

Storage. Store protected from light. 

,2 HCI 

OCH 3 	 Dehydroemetine Injection 

OCH3 	 Dehydroemetine Hydrochloride Injection 



282 nm (2.4.7). Calculate the content of C 29H38N204,2HC1taking 
123 as the specific absorbance at the maximum at about 
282 nm. 

Storage. Store protected from light, in single dose container. 

Dequalinium Chloride 

z  H N 	N-(CH2)10-N 	NH2 2C1 

CH3 	H 3C 

C301140C12N4 	 Mol. Wt. 527.7 

Dequalinium Chloride is 4,4'-diamino-2,2'-dimethyl-
N,M-decamethylenedi(quinolinium chloride). 

Dequalinium Chloride contains not less than 95.0 per cent and 
not more than 101.0 per cent of C 30H40C12N4, calculated on the 

dried basis. 

Category. Antiseptic. 

Description. A creamy white powder; odourless or almost 

odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dequalinium 

chloride RS or with the reference spectrum of dequalinium 

chloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0008 per cent w/v solution shows absorption maxima at about 
240 rim, 326 nm and 335 11111; absorbance at about 240 nm, 
about 0.65, at about 326 nm, about 0.4 and at about 335 nm, 
about 0.35. 

C. It gives reaction (A) of chlorides (2.3.1). 

Desferrioxamine Mesylate 
Deferoxamine Mesylate; Deferoxamine Me 

Desferrioxamine Mesilate 
slitri a ; 

C25H48N608,CH4S03 	 Mol. W t. 656.8 

Desferrioxamine Mesylate is 30-amino-3,14,25-trih 
3,9,14,20,25-pentaazatriacontane-2, 10 , 13,21,24-p 

methanesulphonate. 

ydroxy- 
entaone 

OH 	H 
H3Cy N. 
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hydroxide, extract with two quantities, each of 50 ml, 

of I  

then extract each ether extract successively with 20 ml, 20 ml 
 and 5 ml of 1 Mhydrochloric acid. Combine the acid extracts, 

dilute to 50.0 ml with 1 Mhydrochloric acid and measure the 
absorbance of the resulting solution at the maximum at 

b 

319 nm and 326.5 nm (2.4.7). The ratio of the absorba nce at 
319 nm to that at 326.5 nm is not less than 1.0. Calculate the 
percentage of C loH10N2 from the expression 0.387a - 0.306b, 
where a and b are the specific absorbances at about 319 ri m 

 and 326.5 nm respectively. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined e 
 on 1.0 g by drying in an oven at 105° for 3 hours at a pressure  

not exceeding 0.7 kPa. 

Assay. Dissolve 0.5 g in a mixture of 80 ml of anhydrous glacial 

acetic acid and 20 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02638 g of 

C301i40C12N4 

mesylate 

A 

Determine 
 
Rs 

intravenous infusion, upto 15 mg per kg per hour with a 
maximum of 80 mg per kg in 24 hours. 

Description. A white or almost white powder. 

identifi ca 

may be omitted if tests B and C are carried out. Tests B 

an if test A is carried out. 
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 by infrared absorption spectrophotometry (2.4.6). 
Compare arethe spectrum with that obtained with desferrioxamine 

or with the reference spectrum of desferrioxamine 

m  

yClarnteciii 

be 

ti 

. If the spectra obtained show differences, dissolve 
the substance under examination and the reference substance 

separately in ethanol (95 per cent), evaporate to dryness 
and record new spectra using the residues. 

B.Dissolve 5 mg in 5 ml of water, add 20n1 of a 0.5 per cent 
w/v solution of tribasic sodium phosphate, mix and then 
add 0.5 ml of a 2.5 per cent w/v solution of sodium1,2 - 

naphthoquinone-4-sulPhonate; a blackish brown colour is 
produced. 

   C.Dissolve  0 . 1 g in 5 ml of 2 Mhydrochloric acidand add 1 ml 
of barium chloride solution; the solution remains clear. In a 
porcelain crucible mix 0.1 g with 1 g of anhydrous sodium 
carbonate, heat and ignite over a Bunsen flame. Allow to 
cool, dissolve the residue in 10 ml of water by heating 
if necessary and filter; the filtrate gives reaction (A) of 
sulphates (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard 052 (2.4.1), and 
the absorbance of the solution at about 425 nm is not more 
than 0.10 (2.4.7). 

pH (2.4.24). 3.7 to 5.5, determined in a freshly prepared 10.0 per 
cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 
Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). Dissolve 10 mg of deferoxamine 
mesilate RS in 10.0 ml of the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution in 
ml of the mobile phase. 

the pH to 2.8 with orthophosphoric acidand 55 volumes 
of tetrahydrofuran, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks with the relative retention time 
of about 0.8 and the principal peak is not less than 1.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of secondary peak corresponding to deferoxamine mesilate 
impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (4.0 per 
cent). The sum of all the secondary peaks is not more than 
1.75 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (7.0 per cent). Ignore any 
peak with an area less than 0.02 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.08 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Chlorides (2.3.12). 0.75 g complies with the limit test for 
chlorides (330 ppm). 

Sulphates (2.3.17). 0.25 g complies with the limit test for 
sulphates (600 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g. 

Assay. Weigh 50 mg of the substance under examination in 
50.0 ml of water. To 2 ml of this solution, add 
3 ml of ferric chloride solution prepared by dissolving 6.7 g of 
ferric chloride in 100 ml of I per cent v/v solution of 
hydrochloric acid and dilute to 25 ml with water. Measure the 
absorbance of the resulting solution at the maximum at about 
485 nm (2.4.7). Calculate the content of C25H48N608,CH 403 S 
from the absorbance obtained from a solution of known 
concentration of deferoxamine mesylate RS. 

Desferrioxamine Mesylate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.025 Endotoxin 
Unit per mg of desferrioxamine. 

Mesylate intended for use in the 
a further 
with the 

Tests 

Acidity or alkalinity. Shake 0.1 g for 10 minutes with 100 ml of 
carbon dioxide free water and add 0.5 ml of bromocresol 

purple solution. Not more than 0.2 ml of 0.1 Mhydrochloric 

acid or 0.1 M sodium hydroxide is required to change the 

colour of the solution. 

Non-quaternised amines. Not more than 1.0 per cent, 
calculated as 4-aminoquinaldine, C 10H 10N2, on the dried -basis 

and determined by the following method. Shake 1.0 g -with 

45 ml of water for 5 minutes, add 5 ml of dilute nitric acid and 

liquid; by infrattuscular injection, 1 to 2 g in 10 to 

Desferrioxamine Mesylate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C251 -148N60071  

calculated on the anhydrous basis. 

Category. Iron-chelating agent. 

Dose. brally/aer gastric lavage, 5 to 10 g in 50 to 100 ml of 

.„2„. 	

10

-1503. 

nil of 

Water for Injection every 3 to 12 hours; by continuous  

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm packed with Desferrioxamine octadecylsilane bonded to porous silica f1-0 -0-41), 	manufacture of parenteral preparations without 

- mobile phase: dissolve 1.32 g of ammonium phosphate --appropriate-  sterilisation procedure complies 
and 0.37 g of sodium edetate in 950 mi,df water, adjust fallowing additional requirement. 
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otoxin 
.4401k 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze. If the substance is sterile, store in sterile, air-
tight, tamper-evident containers sealed so as to exclude micro-
organisms. 

Labelling. The label states where applicable, that the 
substance is sterile. 

Desferrioxamine Injection 
Desferrioxamine Mesylate Injection; Desferrioxamine 
Mesilate Injection 

Desferrioxamine Injection is a sterile material consisting of 
Desferrioxamine Mesylate with or without excipients. It is filled 
in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Desferrioxamine Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
desferrioxamine mesylate, C251 -148N6OR,CH4S03. 

Usual strength. 0.5 g. 

Description. A white or almost white powder; very 
hygroscopic. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. Dissolve 40 mg of the contents of the scaled container in 
2 ml of absolute ethanol by heating on a water-bath at 60°, 
cool in ice until the substance begins to crystallise and 
evaporate to dryness at room temperature under a gentle 
current of nitrogen. Determine by infrared absorption 
spectrophotometry (2.4.6) on the residue. Compare the 
spectrum with that obtained with desferrioxamine mesylate 
RS or with the reference spectrum of desferrioxamine mesylate. 

B. In the test for related substances, the principal peak in the 
chromatogram obtained with the test solution cofresporielS to 
that in the chromatogram obtained with the reference 
solution(b). 

Tests 

Related substances. Determine by liquid chromatog r 
 (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve a quantity of injection containi ng  
75 mg of Desferrioxamine Mesilate in the mobile phase a nd 
dilute to 50.0 ml with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution t o 
 25.0 ml with the mobile phase. 

Reference solution (h). A 0.15 per cent w/v solution of 
desferrioxamine mesilate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(10 rim) (such as Nucleosil C18), 

- mobile phase: a mixture of 95 volumes of solution 
containing 0.039 per cent w/v of disodium edetate and 
0.139 per cent w/v of ammonium phosphate adjust the 
pH to 2.8 with orthophosphoric acid and 5.5 volumes 
of tetrahydrojitran, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 ill. 

Inject reference solution (b). The test is not valid unle ss the 
resolution between the peaks with the relative retentioi n time 
of about 0.8 and the principal peak is not less than 1.0. 

Inject the test solution and reference solution (a). Ri 
chromatogram 3 times the retention time of the principal 
In the chromatogram obtained with the test solution th 
of any secondary peak is not more than the area of the pri 
peak in the chromatogram obtained with reference se 
(a) (4.0 per cent). The sum of all secondary peaks is no 
than 1.75 times the area of the principal peak 
chromatogram obtained with reference solution (a) 
cent). Ignore any peak with an area less than 0.02 tin 
area of the principal peak in the chromatogram obtaine 
reference solution (a) (0.08 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.025 End 
Unit per mg of desferrioxamine. 

Sterility (2.2.11). Complies with the test for sterility. 

Assay. Dissolve a quantity of powder containing 50 
desferrioxamine mesylate in water and dilute to 50.0 n 
water. To 2 ml of this solution, add 3 ml of ferric 
solution prepared by dissolving 6.7 g of ferric chlo 
100 ml of 1 per cent v/v solution of hydrochloric a( 
diluteto 25.0--ttil with water. Measure the absorbance 
resulting solution at the maximum at about 485 nm 
Calculate the content of C25F148N608,CH4O3S in the in 

from the absorbance obtained from a solution of known 
: a tsi ot 

Store 

eo fpdreostfeecrtreido desferrioxamine inn el imesa .ghtya/t tae RS 

temperature perature SclItonrcaeng 	 not 
exceeding 30°  

Desmopressin 

CH2C H2 CO-Tyr-Ph e-Gln-Asn-C ys -Pro-D-Arg-Gly- NH2 

C461-164N 14012S2 
 

Mol. Wt. 1069.2 

Desmopressin is 1-Desamino,8-D-arginine vasopressin. 

Desmopressin contains not less than 95.0 per cent and not 
more than 105.0 per cent of C46H 64N 140 12 S2, calcuMted on the 
anhydrous and acetic acid free basis. 

Category. Antidiuretic hormone. 

Dose. 10 to 40 mcg daily, in 1 or 2 divided doses. 

Description. A white to off-white, fluffy powder. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

B.Amino acid analysis (2.2.19). 

Express the content of each amino acid in moles. Calculate the 
relative proportions of the amino acids, taking 1/6 of the sum 
of the number of moles of aspartic acid, glutamic acid, proline, 
gl eine, arginine and phenylalanine as equal to 1. The values 
fall within the following limits: aspartic acid: 0.90 to 1.10; 
glutamic acid: 0.90 to 1.10; proline: 0.90 to 1.10; glycine: 0.90 
to 1.10; arginine: 0.90 to 1.10; phenylalanine: 0.90 to 1.10; 
tyrosine: 0.70 to 1.05; half-cystine: 0.30 to 1.05. Lysine, 
isoleucine and leucine are absent; not more than traces of 
other amino acids are present. 

Tests 

Specific optical rotation (2.4.22). -72.0° to -82.0°, determined 
in a 0.2 per cent w/v solution in 1.0 per cent v/v solution of 
glacial acetic acid, calculated on anhydrous and acetic acid 
free basis. 

Related substances. Determine by liquid chromatography 
( 2 .4.14). 

Test solution. Dissolve I mg of the substance under 
examination in 2.0 ml of water. 

Reference solution. Dissolve the contents of a vial:Of oxytocin/ desmopressin validation mixture RS in 500 'of water. 

Chromatographic system 
- a stainless steel column 12 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a 0.067 M phosphate buffer solution 

pH 7.0, 
B. a mixture of equal volumes of 

acetonitrile and mobile phase A, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
-- injection volume: 50 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 76 24 
4 76 24 
18 58 42 
35 48 52 
40 76 24 
45 76 24 

The retention time of Desmopressin peak is about 16 minutes 
and of oxytoxin peak is about 17 minutes. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to desmopressin and 
oxytoxin is not less than 1.5. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent. The sum of areas of all the secondary 
peaks is not more than 1.5 per cent. Ignore any peak with an 
area less than 0.05 per cent, calculated by area normalization. 

Acetic acid. 3.0 to 8.0 per cent. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. 5 volumes of mobile phase B and 95 volumes 
of mobile phase A. 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of glacial 
acetic acid in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 Am), 
- column temperature: 50°, 
- mobile phase: A. dilute 0.7 ml of orthophosphoric acid 

to 1000 ml with water, adjust the pH to 3.0 with sodium 
hydroxide solution, 

B. methanol, 
- a gradient programme using the conditions given below, 

flow rate :. 1.2 ml per minute, 
- spectrophotometer set at 210 nm, 

injection volume: 10 
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Time 

(in min.) 

0 

5 

10 

20 

22 

30 

Mobile phase A 
(per cent v/v) 

95 

95 
50 

50 

95 

95 

Mobile phase B 
(per cent v/v) 

5 
5 

50 

50 

5 

5 
Tests 

pH (2.4.24). 3.5 to 5.5. 

Related substances. Determine by liquid chromatograph 
(2.4.14). 

Test solution. Dilute a volume of the intranasal solution in 
water to produce a final concentration of 0.0025 per eent w v 
of the peptide. 

Reference solution. Dissolve the contents of a vial of arytoc in4 
desmopressin validation mixture RS in 10 ml of water. 

Chromatographic system 
a stainless steel column 12 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 Inn), 
mobile phase: A. 0.067 M mixed phosphate buffer pH 

7.0, 
B. a mixture of 10 volumes of cit ctonitrile 

and 10 volumes of mobile phase A, 
a gradient programme using the conditions given below, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 200 pi. 	 1111  

Time 	Mobile phase A 	Mobile phase B 
(in min) 	(per cent v/v) 	(per cent v/v ) 

76 	 24 

76 	 24 

58 
	

42 

48 
	

52 

76 
	

24 
	49 

76 
	

24 

The retention time of desmopressin peak is about 16 minutes 
and of oxytocin is about 17 minutes. 

0 

4 

18 

35 

40 

50 

ChromatographicI  	
stainless 

   s  st eyes l 
olumn 

t e
m 

octadecylsilane bonded to porous silica (5 gm), 
column 12 cm x 4 mm, packed with 

o 
 

mobile phase: a mixture of 20 voltimes of acetonitrile 
and 80 volumes of 0.067 M mixed phosphate buffer pH 
7.0, 
flow rate: 2 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 200 Al. 

The retention time of desmopressin peak is about 5 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 1.5 
and the peak due to desmopressin is clearly separated from 
the peak due to the antimicrobial preservative stated on the 
label. 

Inject th e reference solution and the test solution. 

Calculate the content of C46H641•1140 1 2S2  in the intranasal 
solution 

Storage. Store protected from light, at a temperature of 2° to 
8°. 

Desoxycortone Acetate 

Desoxycorticosterone Acetate; Deoxycorticosterone 
Acetate; Deoxycortone Acetate 

Usual strength. 10 lig per ml. 

Description. A colourless solution. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatog ram 

 obtained with the reference solution. 

The retention time of the peak corresponding to acetic acid is 
about 3 to 4 minutes. 

Inject the reference solution and the test solution. 

Calculate the content of acetic acid in the peptide. 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.02 g. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the test for Related substances with the following 
modifications. 

Reference solution. A 0.05 per cent w/v solution of 
desmopressin RS in water. 

Chromatographic system 
— mobile phase: a mixture of 40 volumes of mobile phase B 

and 60 volumes of mobile phase A, 
— flow rate: 2 ml per minute, 

The retention time of desmopressin is about 5 minutes. 

Calculate the content of C46H641•114012S2• 

Desmopressin intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirements. 

Bacterial endotoxins (2.2.3). Not more than 500 Endotoxin 
Units per mg of desmopressin. 

Storage. Store protected from light and moisture at a 
temperature of 2° to 8°. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container. 

Labelling. The label states: the mass of peptide per container; 
where applicable, that the substance is suitable for use in the 
manufacture of parenteral preparations. 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 1.5 
and the peak due to desmopressin is clearly separated from 
the peak due to the antimicrobial preservative stated on the 
label. 

Desmopressin Intranasal Solution contains npkit'ss th4m90, 	more than 4.,Olier cent. The sum of areas of all the 

per cent and not more than 110.0 per cent of die StAted aitourit71:speaks-  is not more than 5.0 per cent. Ignore any pea: 

of the desmopressin, C46H64N14012S2. 	 area less than 0.3 per cent, calculated by area nom 

Inject the test solution. The area of any secondary col 
econdarY 
k with an 
ilisatioa 

is not 

other tests. Comply with the tests stated under Nasal 

preparatio ns.  

,assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the intranasal solution in 

water to give a final concentration of 0.0025 per cent w/v of 

RtheefeP:renlide.  vsolution (a). A 0.0025 per cent w/v solution of 
desinolres esssi on lu7ioi nen (wba). r  water. 

Reference  Dissolve the contents of a vial of 

• '

• 

tewcr. 
lidation mixture RS in 1.0 ml of 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum at about 240 nm; absorbance at about 
240 nm, 0.43 to 0.46. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of 1,2-propanediol. 

Mobile phase. A mixture of equal volumes of cyclohexane 
and light petroleum (40° to 60°). 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of desoxycortone 
acetate RS in 1 0 ml of the solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the liquid to ascend to the top, remove 
the plate from the tank and allow the solvents to evaporate. 
Use within 2 hours, with the flow of the mobile phase in the 
direction in which the aforementioned treatment was done. 

Apply to the plate 2µl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
refer4:666SolutiOn (a). The principal spot in the chromatogram 
obtaitiAl with reference solution (b) appears as a single, 
compact spot. 

Desmopressin Intranasal Solution 
Desmopressin Intranasal Solution is a solution of 
Desmopressin containing suitable buffering agents and 
preservatives. 

C23H3204 	 Mo.!. Wt. 372.5 - 
Desoxycortone Acetate is 3,20-dioxo-4-pregnen-21 -yl acetate. 

• .• 
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Desoxycortone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C23H3204, calculated on 
the dried basis. 

Category. Adrenocortical steroid. 

Dose. By intramuscular injection, 2 to 5 mg daily. 

Description. A white or creamy-white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, D and E may be omitted if tests A and C are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with desoxycortone 
acetate RS. 



Dexamethasone 
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OH 
OH OW - CH3  

HO 

H 3C 

O 
H3C 

DESOXYCORTONE ACETATE DEXAMETHASONE IP 2018 

Loss on drying (2.4.19). Not more than 0.5 per cent, determi 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.1 g in sufficient ethanol to prod 
100.0 ml. Dilute 2.0 ml of this solution to 100.0 ml with ethc 
and mix. Measure the absorbance of the resulting solutio 
the maximum at about 240 nm (2.4.7). Calculate the comer 
C23H32O4taking 450 as the specific absorbance at 240 nm 

Storage. Store protected from light. 

D. Dissolve 40 mg in 1 ml of methanol, warm and add 1 ml of 
alkaline cupritartrate solution; a red precipitate is formed. 

E. Dissolve 5 mg in 0.5 ml of methanol, add 0.5 ml of 
ammoniacal silver nitrate solution; a black precipitate is 
slowly produced in the cold but is rapidly produced on 
warming. 

Tests 

Specific optical rotation (2.4.22). +171.0° to +179.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase. 

Reference solution (a). Dissolve 2 mg of desoxycortone 

acetate RS and 2 mg of betamethasone 17-valerate RS in the 
mobile phase and dilute to 200 ml with the mobile phase. 

Reference solution (b). Dilute I ml of the test solution to 
200 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51.1m), 
- mobile phase: a mixture of 350 ml of water and 600 ml of 

acetonitrile, allowed to equilibrate, diluted to 1000 ml 
with water and mixed again, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 ill. 

Equilibrate the column with the mobile phase for about 
30 minutes. 

Inject reference solution (a). The retention times are: 
betamethasone 17-valerate, about 7.5 minutes and 
desoxycortone acetate about 9.5 minutes. The test is not valid 
unless the resolution between the peaks corresponding to 
betamethasone 17-valerate and desoxycortone acetate is at 
least 4.5. If necessary, adjust the concentration of acetonitrile 
in the mobile phase. 

Inject reference solution (b) and the test solution. Continue 
the chromatography for three times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the sum of the areas of all the peaks other than the 
principal peak is not greater than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). Ignore any peak with an area less than 0.1 times 
that of the principal peak in the chromatogram obtained ∎∎  ith 

reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent.  

Desoxycortone Acetate Injection 
Desoxycorticosterone Acetate Injection; Deoxycortoneer,  
Acetate Injection 

Desoxycortone Acetate Injection is a sterile solution  
Desoxycortone Acetate in Ethyl Oleate or other suitable ester, 

 

ta  

in a suitable fixed oil, or in any mixture of these. It may contain 
suitable

of 

 suitable alcohols. 

Desoxycortone Acetate Injection contains not less than 
90.0 per cent and not more than 115.0 per cent of the stated 
amount of desoxycortone acetate, C73H3204. 

Usual strength. 5 mg per ml. 

Identification 

Determine by thin-layer chromatography (2.4.17), coati 
plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of n-heptanli 

30 volumes of acetone. 	 (J 

Test solution. Dilute the injection with carbon tetracl 
to give a solution containing 0.25 per cent w9 
Desoxycortone Acetate. 

Reference solution. A 0.25 per cent w/v solutic n of 

desoxycortone acetate RS in carbon tetrachloride. 

Apply to the plate 1 1.t1 of each solution. After development, 
dry the plate in air until the odour of solvent is no longer 
detectable, spray with ethanolic sulphuric acid (10 per cent 
v/v), heat at 105° for 30 minutes and examine under ultraviolet 
light at 365 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 

chromatogram obtained with the reference solution. Ignore 
any spots due to the vehicle. 

Tests 

Bacterial endotoxins (2.2.3). Not more than 71.4 Endotoxin 
its per _rna,of desoxycortone acetate. 

Other:tests.'Comply with the tests stated under Pare nteral 
Preparations (Injections). 

Identification 

Test  
vol ume o f A mmethanola he  . 

om3 mes of chloroform and 1   

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). A 0.25 per cent w/v solution of 
dexamethasone RS in the solvent mixture. 

Reference solution (h). A solution containing 0.125 per cent 
w/v each of the substance under examination and 
dexamethasone RS in the solvent mixture. 

Reference innceixstuolruet solution (c). A solution containing,0425 - per•Cent_:' 
wilt each of dexamethasone RS and betamethaii)he RS in.te 

s 

  

Apply to the plate 2 111 of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric. acid 
(20 per cent v/v), heat at 120° for 10 minutes or until spots 
appear, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in day-light, fluorescence under ultraviolet light at 
365 nm, in position and size to that in the chromatogram 
obtained with reference solution (a) and the chromatogram 
obtained with reference solution (b) shows only one spot. 
The test is not valid unless the chromatogram obtained with 
reference solution (c) shows two spots that are close to one 
another but separated. 

C. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube, add 10 ml ofphenylhydrazine-sulphuric acid 
solution, mix, place in a water-bath at 60° for 20 minutes and 
cool immediately. Absorbance of the resulting solution at the 
maximum at about 419 nm, not less than 0.4 (2.4.7). 

D. To 2 ml ofsulphuric acid add 2 mg and shake to dissolve; 
a faint reddish brown colour is produced within 5 minutes. 
Add 10 ml of water and mix; the colour is discharged. 

Tests 

Specific optical rotation (2.4.22). +75.0° to +80.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
240 nm, 0.38 to 0.41. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. To 25 mg of the substance under examination 
add 1.5 ml of acetonitrile and 5 ml of mobile phase A. Mix with 
the aid of ultrasonic bath until the solids are completely 
dissolved and add sufficient of mobile phase A to produce 
10 ml and mix well. 

Reference solution (a). Dissolve 2 mg of dexamethasone RS 
and 2 mg of methylpredniso/one RS in sufficient of mobile 
phase A to produce 100 ml. 

Reference solution (h). Dilute 1 ml of the test solution to 
100 ml with mobile phase A. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (511m), 
column temperature. 45°, 
mobile phase: A. 250 volumes of acetonitrile and 
700 volumes of water mixed, allowed to equilibrate and 
adjusted to 1000 volumes with water and mixed, 

B. acetonitrile, 
- flow rate: 2 ml per minute, 
- a gradient programme using the conditions given below, 

fled 

uce 
no/ 

n at 
t of 

Assay. To a measured volume containing 10 mg of 
Desoxycortone Acetate add sufficient ethanol to produce 
100.0 ml. Dilute 10.0 ml of this solution to 100.0 ml with ethanol 
and  mix. Measure the absorbance of the resulting solution 
(2.4.7) at the maximum at about 240 nm. Calculate the content 
ofc23H3204 taking 450 as the specific absorbance at 240 nm. 

Storage. Store protected from light. 

Labelling. The label states (1) the composition of the solvent; 
(2) that it is meant for intramuscular injection only; (3) that 
any sediment should be dissolved by warming before use. 

C22H29F05 	 Mol. Wt. 392.5 

Dexamethasone is 9a-fluoro-11[3,17a,21-trihydroxy-16a-
methy1-1,4-pregnadiene-3,20-dione. 

Dexamethasone contains not less than 96.0 per cent and not 
more than 104.0 per cent of C,H 29F05, calculated on the dried 
basis. 

Category. Adrenocortical steroid (anti-inflammatory). 

Dose. 50011 g to 10 mg daily, in divided doses. 

Description. White or almost white crystals or a crystalline 
powder; odourless. 
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- spectrophotometer set at 254 nm, 
- injection volume: 20 

Time 	Mobile phase A 
	

Mobile phase B 
(in min) 	(per cent v/v) 

	
(per cent v/v) 

0 
	

100 
	

0 

15 
	

100 
	

0 

40 
	

0 
	

100 

41 
	

100 
	

0 

Equilibrate the column for at least 30 minutes with mobile 
phase B and then with mobile phase A for 5 minutes. For 
subsequent operations use the conditions described from 
40 to 46 minutes. 

Inject reference solution (a). The retention times are; 
methylprednisolone about 11.5 minutes, and dexamethasone 
about 13 minutes. The test is not valid unless the resolution 
between the peaks corresponding to methylprednisolone and 
dexamethasone is at least 2.8; if necessary, adjust the 
concentration of acetonitrile in mobile phase A. 

Inject mobile phase A as the blank, the test solution and 
reference solution (b). Record the chromatogram of the test 
solution for twice the retention time of the principal peak. In 
the chromatogram obtained with the test solution, the area of 
any peak other than the principal peak, is not greater than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent); the sum of 
the areas of all the peaks other than the principal peak, is not 
greater than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1 per cent). Ignore any 
peak due to the blank and any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° at a pressure not exceeding 
0.7 kPa for 3 hours. 

Assay. Dissolve 0.1 g in sufficient ethanol to produce 
100.0 ml and mix. Dilute 2.0 ml of this solution to 100.0 ml with 
ethanol and mix well. Determine the absorbance of the resulting 
solution (2.4.7) at the maximum at about 238 nm. Calculate the 
content of C22H29FO5  taking 394 as the specific absorbance at 
238 nm. 

Storage. Store protected from light. 

Dexamethasone Tablets  

Usualstrength. 0.5 mg. 

Identification 

Shake a quantity of the powdered tablets containing 20 1,rn
.g 

 of 

 

(6).  
Dexamethasone with 50 ml of chloroform for 30 minutes, filter r 
and evaporate the filtrate to dryness at 105° for 2 hours. cT)he 
residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry 2 
Compare the spectrum with that obtained with dexamet hasone 
RS or with the reference spectrum of dexamethasone. 

B. In the Assay, the principal peak in the 
obtained with the test solution corresponds to the peak 

chromatogram  
obtained 
chromatogram obtained with the reference solution. 

C.To 2 ml of sulphuric acid add 2 mg and shake to dissolve; 
a faint reddish brown colour is produced within 5 minutes. 
Add 10 ml of water and mix; the colour is discharged. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. To a weighed quantity of the tablets containing 
2.5 mg of Dexamethasone add 10 ml of acetonitrile, mix with 
the aid of ultrasound and filter through a 0.45 gm filter. Dilute 
4 ml of the filtrate to 10 ml with water. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with mobile phase A. 

Reference solution (b). Dissolve 2 mg of dexamethasone RS 

and 2 mg of methylprednisolone RS in mobile phase A and 
dilute to 100 ml with the same solvent. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such 
as Hypersil ODS), 

- column temperature. 45°, 
- mobile phase: A. 15 per cent v/v of acetonitrile 

B. acetonitrile, 
flow rate: 2.5 ml per minute, 
a gradient programme using the conditions given 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

	

Time 
	

Mobile phase A 	Mobile phase : 
(in min) 
	

(per cent v/v) 	(per cent v/v) 

	

0 
	

100 	 0 

	

15 
	

100 	 0 

	

40 
	

0 
	

100  

peaks is not greater than the area of the principal peak in the 

Inject  ; bilr otefegePs  rpr' haeae  namnas  ckdeoe dAbi sset  
obtained with the test solution, the area of any 

xonlaoumttion (a) and the test solution. In the 

13 mint] 
pot valid unless the resolution between the peaks 
corresponding to methylprednisolone and dexamethasone is 

i f necessary, adjust the concentration of acetonitrile 

principal

c h r  o at 
secondary 

 peak in the chromatogram obtained with reference 
greater than 0.5 times the area of the 

solution (a) (0.5 per cent); the sum of the areas of all secondary 

chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak due to mobile phase A and any peak 
with an area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 

(0nlif5oprneii-  ictey of. oe" content. Complies with the test stated under U  
Tablets. 

Test solution. To one tablet, add sufficient methanol (50 per 
cent) to produce a solution containing 0.0025 per cent w/v of 
Dexamethasone, shake for 10 minutes and filter through glass-

Rfibefreer

fi

enitce.r.  e solution. A solution containing 0.0025 per cent w/v 
of dexamethasone RS in methanol (50 per cent). 

Use chromatographic system as described under Assay. 

Calculate the content of C2 2H29F05  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14), protected 
from light. 

the powder containing about 2.5 mg of Dexamethasone add 
Test solution. Weigh and powder 20 tablets. To a quantity of 

20.0 ml of methanol (50 per cent), shake for 20 minutes and 
oRfifefltdeeexrretnhroough a glass-fibre filter paper (such as Whatman 
GF/C). 

e solution. A solution containing 0.0125 per cent w/v 

aTh 

 
lethasone RS in methanol (50 per cent). 

Chromat ographic system 
tainless steel column 20 cm x 5 mm, packed with as 

Oct adecylsilane bonded to porous silica (5 gm) (such as 
(Sc therisorb ODS 1), 

bile phase: a mixture of 53 volumes of water and mo 

47 volumes of methanol, 
flow rate: 1.4 ml per minute, 
spe ctrophotometer set at 238 nm, 
injc ;ction volume: 20 

Calculate the
reference solution and the test solutiOA, 

Storage. 
 the content of C22H29F05  in the tableta, 

Store protected from light. 

Dexamethasone Sodium Phosphate 

ONa 
0 - P- O 

HO 	ilk- OH ONa 
H 3 C - CH 3  

C221128FNa208P 
	

Mol. Wt. 516.4 

Dexamethasone Sodium Phosphate is disodium 9a-fluoro-
11 0,17a-dihydroxy-16a-methy1-3,20-dioxo-1,4-pregnadien-21- 
y1 phosphate. 

Dexamethasone Sodium Phosphate contains not less than 
97.0 per cent and not more than 103.0 per cent ofC22H28FNa208P, 
calculated on the anhydrous, and ethanol-free or solvent-free 
basis. 

Category. Adrenocortical steroid (anti-inflammatory). 

Dose. In the treatment of adrenal insufficiency, by intramuscular 
or slow intravenous injection or infusion, 0.5 to 10 mg. In 
shock, by intravenous injection or infusion, 2 to 6 mg per kg 
body weight, repeated if necessary after 2 to 6 hours. In cerebral 
oedema, by intravenous injection, 10 mg initially, then 4 mg by 
intramuscular injection every 6 hours as required for 2 to 10 
days. (All doses are in terms of the equivalent amount of 
dexamethasone phosphate). 

Description. A white or slightly yellow, crystalline powder; 
almost odourless; very hygroscopic. It shows polymorphism. 

Identification 

ethasone about 16 minutes. The test is 

at least 2 . 8 ; 

Test A may be omitted if tests B, C and D are carried out. 
Tests B and D may be omitted if Tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dexamethasone 
sodium phosphate RS or with the reference spectrum of 
dexamethasone sodium phosphate. 

B. Dissolve 10 mg in 5 ml of water and dilute to 100 ml with 
ethanol. To 2 ml of the resulting solution in a glass-stoppered 
tube add 10 ml of phenylhydrazine- sulphuric acid solution, 
mix, heat in a water-bath at 60° for 20 minutes and cool 
immediately. Absorbance of the resulting solution at the 
maximum at about 419 nm, not less than 0.20 (2.4.7). 

C. In the test for Related substances, the principal peak in the 
chrpotatoyarn obtained with reference solution (b) 
corresponds t.o.,the peak in the chromatogram obtained with 
reference solution (c). 

 

It$ 

Dexamethasone Tablets contain not less than„90:0..per. -cent 41 	 100 	 0 

and not more than 110.0per cent of the stated amount of Inject ..teferettei solution (b). When the chromatogn 
dexamethasone, C22H29F05 rectOrded, the retention times are: methylprednisolon 

0 
H C 

O 



DEXAMETHASONE INJECTION 

D. Heat gently 40 mg with 2 ml of sulphuric acid until white 

fumes are evolved, add nitric acid dropwise until oxidation is 
complete and cool. Add 2 ml of water, heat until white fumes 
are evolved again, cool, add 10 ml of water and neutralise to 

litmus paper with 5 M ammonia. The solution gives reaction 
(A) of sodium salts and reaction (B) of phosphates (2.3.1). 

Tests 

pH (2.4.24). 7.5 to 9.5, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +75.0° to +83.0°, determined 
in a 1.0 per cent w/v solution. 

Inorganic phosphates. Not more than 0.5 per cent, calculated 

as PO4, determined by the following method. Weigh 25 mg, 
dissolve in 10 ml of water, add 4 ml of dilute sulphuric acid, 

1 ml of ammonium molybdate solution and 2 ml of 

methylaminophenol with sulphite solution and allow to stand 
for 15 minutes. Add sufficient water to produce 
25.0 ml, allow to stand for further 15 minutes and measure the 
absorbance of the resulting solution at the maximum at about 
730 nm (2.4.7). Calculate the content of phosphate from a 
calibration curve prepared by treating suitable aliquots of a 
0.00143 per cent w/v solution of potassium dihydrogen 

phosphate in a similar manner. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase. 

Reference solution (a). Dissolve 2 mg of dexamethasone 

sodium phosphate RS and 2 mg of betamethasone sodium 

phosphate RS in the mobile phase and dilute to 100 ml with 
the mobile phase. 

Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with the mobile phase. 

Reference solution (c). A 0.0025 per cent w/v solution of 
dexamethasone sodium phosphate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 1.360 g of potassium 

dihydrogen phosphate and 0.60 g ofhexylamine allowed 
to stand for 10 minutes and then dissolved in 182.5 ml of 
water and 67.5 ml of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 

Equilibrate the column with the mobile ph* .for about 
45 minutes. 

Inject reference solution (a). The retention times a re 
 betamethasone sodium phosphate, about 12.5 minutes an 

dexamethasone sodium phosphate about 14 minutes. The to 
is not valid unless the resolution between the p ea 

 corresponding to betamethasone sodium phosphate an 
dexamethasone sodium phosphate is at least 2.2. If necessary  
adjust the concentration of acetonitrile or increase a 
concentration of water in the mobile phase. 

Inject reference solution (b) and the test solution. Contint 
the chromatography for twice the retention time of the princip 
peak. In the chromatogram obtained with the test solutio 
the area of any peak other than the principal peak, is n 
greater than half the area of the principal peak in tl 
chromatogram obtained with reference solution (b) (0.5 p 
cent); the sum of the areas of all such peaks is not greater th 
the area of the principal peak in the chromatogram obtain, 
with reference solution (b) (1 per cent). Ignore any peak x‘i 

an area less than 0.05 times that of the principal peak in t 
chromatogram obtained with reference solution (b). 

Ethanol. Not more than 8.0 percent w/w, determined by 
chromatography (2.4.13). 

Internal Standard. A 1.0 per cent v/v solution of 1 -propil 
in water. 

Test solution. A 10.0 per cent w/v solution of the substar 
under examination in internal standard solution. 

Reference solution. A solution containing 1.0 per cent w/v 
ethanol in internal standard solution. 

Chromatographic system. 
- a capillary column 30 m x 0.25 mm packed with 6.01 

cent polycyanopropylphenyl siloxane and 94.0 per c 
of polydimethyl siloxane (1.4 µm)m) (Such as DB-624). 

- temperature: 
column 50° for 2 minutes, 50° to 240° 20° per min 
and hold at 240° for 2 minutes, 

- inlet port at 250° and detector at 280", 
flow rate: 0.5 ml per minute, using nitrogen as ca 
gas, 
flame ionization detector, 
split ratio: 25:1. 

Inject 1 it of each solution. 

8 	
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The resolution between the peaks due to ethanol and 
1-propanol is not less than 2.0. The test is not valid unless the 
relative standard deviation of peak area ratio of ethanol and 
internal standard from replicate injections of reference solution 
is not more than 2.0 per cent. 

Calculate the percentage w/w of ethanol assuming the we 
per mIat 25° tobe 0.787 g. 

Total ethanol And water. Determine the content of water (2.343) , 

 using 0-.2 g. Not more than 16.0 per cent w/w, calculated from 

the sum of the percentage of ethanol determined by the method 
described above and the percentage of water. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 30 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile 

  e pche solution efern ution (a). Dissolve 2 mg each of dexamethasone 

RS (dexamethasone sodium phosphate impurity A) and 
dexamethasone sodium phosphate RS in 2 ml of 
tetrahydrofuran, then dilute to 100.0 ml with the mobile phase. 
Dilute 5.0 ml of this solution to 50.0 ml with the mobile phase 

Reference solution (b). A 0.006 per cent w/v solution of 
dexamethasone sodium phosphate RS in the mobile phase. 

Chromatographics tseyeslt ec  
molumn 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(7  tun), 

- mobile phase: mix 520 ml of water with 2 ml of 
orthophosphoric acid, adjusted to pH 2.6 with sodium 
hydroxide. Mix this solution with 36 ml of 

• tetrahydrofuran and 364 ml of methanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 gl. 

The relative retention time with reference to dexamethasone 
sodium phosphate (retention time: about 8 minutes) for 
dexamethasone sodium phosphate impurity A is about 2.0. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to dexamethasone sodium 
phosphate and dexamethasone sodium phosphate impurity A 
is not less than 6.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 

Calculate the content of C2-,E12 8 FNa2OxP. 

Storage. Store protected from light. 

Dexamethasone Injection 
Dexamethasone Sodium Phosphate Injection 
Dexamethasone Injection is a sterile solution of 
Dexamethasone Sodium Phosphate in Water for Injections. 
Dexamethasone Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
dexamethasone phosphate, C22H10FOX. 

Usual strength. The equivalent of 4 mg of .dexamethasone 
phosphate per ml. (4.4 mg of dexamethasatie sodium 

phosphate is approximately equivalent to 4 mg of 
dexamethasone phosphate). 

Description. A clear, almost colourless solution. 

Identification 

In the assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to 
dexamethasone sodium phosphate in the chromatogram 
obtained with the reference solution (a). 

Tests 

pH (2.4.24). 7.0 to 8.5. 

Free dexamethasone. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of the injection with the mobile 
phase to produce a solution containing the equivalent of 
0.25 per cent w/v of dexamethasone phosphate. 

Reference solution (a). A 0.00125 per cent w/v solution of 
dexamethasone RS in the mobile phase. 

Reference solution (b). A solution containing 0.25 per cent 
w/v of dexamethasone sodium phosphate RS, 0.01 per cent 
w/v of propyl hydroxybenzoate and 0.001 per cent w/v of 
dexamethasone RS in the mobile phase. 

Reference solution (c). A solution containing 0.01 per cent 
w/v of propyl hydroxybenzoate in the mobile phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- mobile phase: a mixture of 1.360 g of potassium 
dihydrogen phosphate and 0.60 g ofhexylamine allowed 
to stand for 10 minutes and then dissolved in 182.5 ml of 
water and 67.5 ml of acetonitrile, mixed and filtered, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Equilibrate the column with the mobile phase for about 
45 minutes. 

Inject reference solution (b). The test is not valid unless the 
peak corresponding to dexamethasone is completely separated 
from the peaks due to dexamethasone sodium phosphate and 
propyl hydroxybenzoate. If necessary, adjust the concentration 
of acetonitrile or increase the concentration of water in the 
mobile phase. 

Inject the test solution and reference solution (a). Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area or thepealc'corresponding to dexamethasone is not greater 
than that of th6principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). 
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Related substances. Determine by gas chromatography 

(T2;s4;l3.  s0)  fution. Dissolve 10 mg of the substance under 
examination in 1.0 ml of dichloromethane. 

Reference solution. Dissolve 5 mg of brompheniramine 

lustainless steel column 2.3 m x 2 mm, packed with acid-

Ltionin. Dilute 0.5 ml of this solution to 50.0 ml with 
methane. 

d base-  washed silanised diatomaceous earth .for 
gas chromatography (135-175 um) impregnated with 

0.5 ml of dichloromethane and add 0.5 ml of the 

testin a  _ a  i esaoan  RS  3

t e 

cdihrcho/mo

oly(dipheny 

pr

atographic system 
cca  

y(dimethyl)siloxane and 50 per cent of 

p Ipsiloxane, 

per cent w/w of a mixture of 50 per cent of 

temperature: o  
lumn. 205°, 

inlet port and detector 250°, 
a flame ionisation detector, 
flow rate: 20 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 pl of the reference solution. The test is not valid unless 
the resolution between the peaks due to dexchlorpheniramine 
and brompheniramine is not less than 1.0. 

Inject 1ptl of the reference solution and the test solution. Run 
the chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 0.8 times the 
area of the peak in the chromatogram obtained with the 
reference solution (0.4 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent). 

 purity. Determine by liquid chromatography 
(2.4.14). 

oe' 
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Bacterial endotoxins (2.2.3). Not more than 31.3 Endotoxin 
Units per mg of dexamethasone phosphate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a measured volume of the injection 
containing about 8 mg of dexamethasone phosphate to 
100.0 ml with the mobile phase and mix. 

Reference solution (a). A 0.008 per cent w/v solution of 
dexamethasone sodium phosphate RS in the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 
w/v each of dexamethasone sodium phosphate RS and 
betamethasone sodium phosphate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- mobile phase: a mixture of 1.360 g of potassium 
dihydrogen phosphate and 0.6 g of hexylamine allowed 
to stand for 10 minutes and then dissolved in 182.5 ml of 
water and 67.5 ml of acetonitrile, mixed and filtered, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 O. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to betamethasone 
sodium phosphate and dexamethasone sodium phosphate is 
at least 2.2. If necessary, adjust the concentration of acetonitrile 
or increase the concentration of water in the mobile phase. 

Inject the test solution and reference solution (a). 

Calculate the content of C 22H30F08P in the injection. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of dexamethasone phosphate in a suitable 
dose-volume. 

Dexchlorpheniramine Maleate 

COOH 

H 
C 00 H 

C H 3  

C 161419C IN2,C4H404 

Dexchlorpheniramine Maleate is (3S)-3-(4-chlorophe ny 
 dimethy1-3-(pyridin-2-yl)propan-l-amine maleate. 

Dexchlorpheniramine Maleate contains not less than 98.0 per  
cent and not more than 100.5 per cent of CI6H19C1N,,c4 04, 

 calculated on the dried basis. 

Category. Antihistaminic. 

Dose. Orally, 2 mg every 4 to 6 hours. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tess 
B and D may be omitted if tests A and C are carried out 
A. Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained  with 
dexchlorpheniramine maleate RS or with the reference 
spectrum of dexchlorpheniramine maleate. 

B. Determine by thin-layer chromatography (2.4.17), Coati ng  
the plate with silica gel GF254. 

Mobile phase. A mixture of 3 volumes of water, 7 volumes of 
anhydrous formic acid, 20 volumes of methanol and 70 
volumes of di - isopropyl ether. 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 5.0 ml with the same 
solvent. 

Reference solution. Dissolve 56 mg ofmaleic acid in methanol 
and dilute to 10 ml with the same solvent. 

Apply to the plate 5 tl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with the reference 
solution. 

C. To 0.15 g in a porcelain crucible, add 0.5 g of anhydrous 
sodium carbonate. Heat over an open flame for 10 minutes, 

allow to cool, take up the residue with 10 ml of dilute nitric 

acid and filter. To 1 ml of the filtrate add 1 ml of water; the 

resulting solution gives the reactions of chlorides (2.3.1). 

D. Melting range (2.4.21). 110° to 115°. 

Tests 

aiv  Appearance of solution. A 10.0 per cent w/v solution w ter 
(solution A) is clear (2.4.1) and not more intensely c olonred 

than reference solution BYS6 (2.4.1). 

 

pH (2.4.24). 4.5 to 5.5, determined in a 1 per cent w/v solution 

in It Liter. 

Specific optical rotation (2.4.22). +22° to +23°, deters 

Test solution. Dissolve 10 mg of the substance under 
examination 

in 3  ml of 

water. Add a few drops of ammonia 
until an 

dexchlorpheniramine 

alkaline reaction is produced. Shake with 5 ml of 
dichloromethane. 

water-bath. 

 

 solution (a). Dissolve 10 mg of 

methane. Separate the layers. Evaporate the lower, 
dichloromethane ayer to an oily residue on a water-bath. 

same solvent. 
oisloylrveesid 

Referen ce 

	

residue in 2-propanol and dilute to 10.0 ml 
methane 

Dissolve  
with the 

m  

dilute to 

hloPpheniramine maleate RS in 3 ml of water. Add a few 
drops of 

 

' ammonia until an alkaline reaction is produced. 
Shake w ith 5 ml of dichloromethane. Separate the layers. 

Evapor  

te the lower, dichloromethane layer tt)au*Oily residue 
 Dissolve the oily residue iti2 7-propan0 and " 

Reference solution (b). Dissolve 10 mg of chlorpheniramine 
maleate RS in 3 ml of water. Add a few drops of ammonia until 
an alkaline reaction is produced. Shake with 5 ml of 
dichloromethane. Separate the layers. Evaporate the lower, 
dichloromethane layer to an oily residue on a water-bath. 
Dissolve the oily residue in 2-propanol and dilute to 10.0 ml 
with the same solvent. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
50.0 ml with 2-propanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amylose derivative of silica, 
- column temperature. 40°, 
- mobile phase: a mixture of 0.3 volumes of diethylamine, 

2.0 volumes of 2-propanol and 98 volumes of hexane, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to (R)-enantiomer and 
(S)-enantiomer is not less than 1.5. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to the (R)-enantiomer is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (2.0 per cent); the area of any other 
secondary peak is not more than 0.25 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum oven at 65° for 4 hours. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Dissolve 0.15 g in 25 ml of anhydrous acetic acid. 
Titrate with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01954 g of 
C2ofiranCel

g t re protected from light. 

o N. S200  

Storage. 	

4. 

Dexchlorpheniramine Oral Solution 
Dexchlorpheniramine Maleate Oral Solution 

Dexchlorpheniramine Oral Solution is a mixture consisting of 
Dexchlorpheniramine Maleate with buffering agents and other 
6X.c ipietits. It contains a suitable flavouring agent. It is filled in 

'Mal. Wt.390.9 solution A.  
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10.0 ml with the same solvent. 	 a sealed container. 



C I6H 19C1N2,C4F1404 from the absorbance obtained by rep 
the procedure, using 40 mg of dexchlorpheniramine  m 
RS in place of the substance under examination. 

Determine the weight per ml (2.4.29) of the oral solutio n  and 
calculate the content of C I6H0C1N2,C4H404, weight in voi 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

eating  
ideate 

264 nm (2.4.7). Calculate the content of CI6HI9CINI,,C 4H404 
 from the absorbance obtained by repeating the procedure, 

using 10 ml of 0.02 per cent w/v solution of 
dexchlorpheniramine maleate RS in place of the substance 
under examination. 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 8.0 mg of Dexchlorpheniramine 
Maleate in 50 ml of water, adjusted to pH 11.0 with sodium 
hydroxide (1 in 10). Extract the mixture with two 75 ml portions 
ofhexane, and combine the extracts in a separator. Extract the 
hexane with three 50 ml portions of dilute hydrochloric acid 
(1 in 120), combining the acid extracts in a 200-ml volumetric 
flask. Add dilute hydrochloric acid (1 in 120) to volume, and 
mix. Measure the absorbance of the resulting solution at the 
maximum at about 264 nm (2.4.7). Calculate the content of 
C 1611 19C1N2,C4 H404  from the absorbance obtained by repeating 
the procedure, using 10 ml of 0.08 per cent w/v solution of 
dexchlorpheniramine maleate RS in place of the substance 
under examination. 

Storage. Store protected from moisture. 

Dexlansoprazole 

F 3C0 

CH3 

N 
0 

CI6H14F3N302S 
	

Mol wt. 369.4 (anhydrous) 
C1611 14F3N302S, 1 'A H2O 
	

Mol wt. 396.4 (sesquihydrate) 

DEXCHLORPHENIRAMINE ORAL SOLUTION 
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The oral solution is constituted by dispersing the contents of 
the sealed container in the specific volume of water before 
use. 

Dexchlorpheniramine Oral Solution contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of dexchlorpheniramine maleate, C I6H 1 9CINI2,C4H404. 

Usual strength. 2 mg per 5 ml. 

Storage. Store the constituted solution in a refrigerator (2° to 
8°). Discard any unused portion after 30 days of reconstitution. 

The contents of the sealed container comply with the test 
requirements stated under Oral Liquids and with the 
following requirements. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
test solution and the reference solution prepared in the Assay, 
shows an absorption maximum only at about 264 nm. 

B. Evaporate the remaining extract from the Assay on a steam 
bath to a small volume, then transfer it to a smaller, more 
suitable vessel, and evaporate just to the point where hexane 
vapors are no longer perceptible. Transfer the oily residue, 
with the aid of four 3 ml portions of dimethylformamide, to a 
suitable glass-stoppered graduated cylinder, dilute with 
dimethylformamide to 15.0 ml, and mix, the optical rotation 
(2.4.22) of the solution is between +0.06° and +0.11°. 

Tests 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Weigh a measured volume of oral solution, containing 
about 40 mg of Dexchlorpheniramine Maleate, in 250 ml of 
water, adjust to pH 11.0 with 1 M sodium hydroxide, cool. 

Extract with five 70 ml portions ofhexane, combine the hexane 

extracts in a 500-m1 separator, and wash the hexane with two 

10 ml portions of sodium hydroxide (1 in 250). Extract the 
combined alkaline washings with two 20 ml portions of hexane, 
and add these extracts to the bulk of the alkali-washed hexane. 
Filter the hexane through a pledged of cotton that previously 
has been saturated with hexane into a 500-m1 volumetric flask, 
rinse the separator with portions of solvent hexane, pass the 
rinsing through the filter to add to volume, and mix. Transfer 
50.0 ml of this solution to a separator. Extract the hexane with 

two 40 ml portions of dilute hydrochloric acid (1 in 120), 
combine the acid extracts in a 100-m1 volumetric flask, add 
dilute hydrochloric acid (1 in 120) to volume, and mix. Filter 
the solution into a glass-stoppered conical flask, discarding 
the first few ml of the filtrate. The concentration of 
dexchlorpheniramine maleate is about 40 lig perfnl. MeaSure 
the absorbance of the resulting solution at the maximum at 
about 264 nm (2.4.7). Calculate the content of 

.  

Dexchlorpheniramine Tablets 
Dexchlorpheniramine Maleate Tablets 

Dexchlorpheniramine Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
dexchlorpheniramine maleate, C 16li 1 9CIN,,C4F1404 . 

Usual strength. 2 mg. 

Identification 

A. Shake a quantity of powdered tablets containing about 
50 mg of Dexchlorpheniramine Maleate with 25 ml of 0.01 M 
hydrochloric acid for 10 minutes. Transfer the liquid to a 
separator, if necessary filter it and wash the filter and the 
residue with several small portions of water. In a second 
separator dissolve 50 mg of dexchlorpheniramine maleate 

RS in 25 ml of 0.01 M hydrochloric acid. Treat each solution 
as follows. Add 2 ml of 1 M sodium hydroxide and 4 ml of 
carbon disulphide, and shake for 2 minutes. Centrifuge if 
necessary to clarify the lower phase, and filter it through a dry 
filter, collecting the filtrate in a small flask provided with a 
glass stopper. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dexchlorpheniramine maleate RS treated in 

the same manner or with the reference spectrum of 
dexchlorpheniramine. 

B. Shake a quantity of finely powdered tablets containing 
about 150 mg of Dexchlorpheniramine Maleate with 100 ml of 
1 M acetic acid for 10 minutes, filter through a sintered-glass 
funnel into a suitable vessel, adjust the filtrate with 10 per 
cent w/v sodium hydroxide solution to a pH of 11, and extract 
the solution with six 100-ml portions of hexane, filtering each 
hexane extract using suitable means to effect separation of 
the hexane layer from the aqueous layer. Concentrate the 
combined extracts on a steam bath to a small volume, transfer 
to a smaller, more suitable vessel, and evaporate just to the 
point where hexane vapours are no longer perceptible. Transfer 
the oily residue, with the aid of four 3 ml portions of 
dimethylfOrmatnide, to a suitable glass-stoppered graduated 
cylinder, dilute with dimethylformamide to 15.0 ml, mix, and 

centrifuge if necessary: the optical rotation of the solution is 
betWeen +0.24° and +0.35°. 

Tests 

Speed pc 

 

Medium
. dir aland11ri  tt :n 5t0Ni0m(o2me15.11.520)f.rpwamtear'nd 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by gas chromatography (2.4.13). 

Internal standard solution. Dissolve 9 mg of the 

dexbrompheniramine maleate RS in 100 ml of water. 

Test solution. Dilute 15.0 ml of the dissolution medium to 50 ml 
with water, add 1.0 ml of internal standard solution and mix. 
Adjust to pH 11.0 with 50 per cent w/v solution of sodium 
hydroxide, add 3.0 ml of hexane and sonicate for 3 minutes, 
centrifuge, and use the clear supernatant hexane layer. 

Reference solution. A 0.00125 per cent w/v solution of 
dexchlorpheniramine maleate RS in water. Dilute 5.0 ml of 
this solution to 10.0 ml with water, add 1.0 ml of internal 
standard solution and mix. Adjust to pH 11.0 with 50 per cent 
w!v solution of sodium hydroxide, add 3.0 ml of hexane and 
sonicate for 3 minutes, centrifuge, and use the clear 
supernatant hexane layer. 
Chromatographic system 

- a glass column 1.8 m x 2 mm, packed with 1.2 per cent 
phase G16 and 0.5 per cent potassium hydroxide support 
with SIAB, 

- temperature: 
column. 205°, 
inlet port and detector at 250°, 

- flow rate: 60 ml per minute using nitrogen as carrier gas. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dexchlorpheniramine and 
dexbrompheniramine is not less than 1.9 and the relative 
standard deviation for replicate injections is not more than 2 
per cent. The relative retention time with reference to 
dexbrompheniramine for dexchlorpheniramine is about 0.7. 

Inject the reference solution and the test solution. 

TUC
an
a
b
lielfeoutrIsam.tethe content of CI6H19CIN 2 ,C4H404  in the tablet. 

C161119C IN29C411404. 
Uniformity 

D. Not less than 75 per cent of the stated amount of 

of content. Complies with the test stated under 

To I tablet, add 10 ml of water and shake, adjust to pH 11.0 
with 10 per cent w/v solution of sodium hydroxide, Extract 
the mixture with two 7.5 ml portions of hexane, and combine 
the extracts M a separator. Extract the hexane with three 5.0 ml 
porti ons of dilute hydrochloric acid (1 in 120), combining the 
acid extracts in a 25-ml volumetric flask--. --'Add Adifute hydrochloric acid (1 in 120) to volume, and mix:Measure the 
absorbance of the resulting solution at the maximum at about 

Dexlansoprazole is (+)-2-[[4-(2,2,2-Trifluoroethoxy)-3- 
methylpyridin-2-yl]methylsulfiny1]-1H-benzo[d]imidazole or its 
sesquihydrate. 

Dexlansoprazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of CI6H 14F3N302S , calculated on the 
anhydrous basis. 

Category. Antiulcerative. 

Description. A white to brownish white powder. 

Identification 

A.- L)eterminebY infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dexlansoprazole 
RS or with the reference spectrum of dexlansoprazole. 

1784 17.85 	- 



DEXLANSOPRAZOLE IP 2018 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to that 
in the chromatogram obtained with the reference solution. 

B. a mixture of 160 volumes of ucetonitrue. 
40 volumes of water and 1 volume of triethi. i 
adjusted to pH 7.0 with orthophosphoric acid,"thie, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 10 IA 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

0 60 
10 60 
25 45 
35 35 
45 35 
47 60 
55 60 

Mobile 
cent 

phase  B (p  

v/N ) 
40 

40 

55 

65 

65 

40 

40 

Tests 

S-isomer. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of substance under examination 
in the mobile phase and dilute to 100.0 ml with the mobile 
phase. 

Reference solution(a). Weigh 25 mg of S-isomer RS and 
dissolve in mobile phase and diluted to50.0 ml with mobile 
phase. 

Reference solution(b ). Dissolve 25 mg of dexlansoprazole 

RS in mobile phase , add 75 µl of reference solution (a) and 
dilute to 50.0 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

Pack- IC, (5 gm) 
- column temperature 30°, 
- mobile phase: a mixture of 1 volume of trif/uoro acetic 

acid , 0.5 volume of diethylamine and 1000 volumes of 

acetonitrile. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

The test is not valid unless. The resolution between the 
dexlansoprazole and S -isomer (-)-2-[(S)- {[3-methy1-4-(2,2,2- 
trifluoroethoxy)pyridine-2-yl]methyllsulfinyl] -1 H-benzimida-

zole is not less than 2.0. 

Inject the test solution, the area of any peak due to S-isomer is 
not mre than 0.15 per cent, calculated by area normalisation. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in 0.01 M methanolic sodium hydroxide and 

diluted to 10.0 ml with 0.01 M methanolic sodium hydroxide 

in amber coloured volumetric flask. 

Reference solution. A 0.0001 per cent w/v solution of 
dexlansoprazole RS in 0.01 M methanolic sodium hydroxide 

in amber coloured volumetric flask. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica 	-• - 

- column temperature 30°, 
- mobile phase: A. water,  

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 

normalization. 

Sulphated ash (2.3.18). Not more than 0.1 per cent . 

Water (2.3.43). Not more than 1.0 per cent (for the anhydrous 

form) and 6.0 to 8.0 per cent (for the sesquihydrate form), 

determined on 0.3 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 1 volume of triethylamine with 60 volumes 

of water and adjusted to pH 10.5 using dilute orthophosphoric 

acid. Filter this solution through 0.45 p.m nylon filter paper. 

Test solution. Dissolve 0.1 g of the substance under 

examination in 50 ml of solvent mixture in 100-ml amb er coloured 

volumetric flask and dilute to 100.0 ml with solvent mixture. 

Dilute 5.0 ml of this solution to 50.0 ml in amber coloured 

volumetric flask with mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 

dexlansoprazole RS using amber coloured volumetric flask in 

the mobile phase. 

Chromatographic system 
- a stainless steel column 150 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 lam), 
- column temperature: 30°, 
- mobile phase: a mixture of 65 volumes of water. 35 

volumes of acetonitrile, and 0.5 volume of triethvlam ine  

and adjust the pH to 7.0 with orthophosphoric acid. 

rate: 1.5 ml per minute, 
-,pectrOphotometer set at 285 nm,  

injection injection volume: 10 pl. 
• 

Inject the 
reference solution. The test is not valid unless the 

relative standard deviation for replicate injections is not more 

than 2.0 and the column efficiency is not less than 3000 

theoretical plates. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 14F3N302 S. 

Solubility. Soluble in water and methanol. 

mow,  
Dextran 40 Injection 
Dextran 40 Intravenous Infusion 

Dextran 40 Injection is a sterile solution, in Dextrose Injection 

or in Sodium Chloride Injection, of dextrans of average 
molecular weight of about 40,000, derife'd from the dextrans 
produced by the fermentation of sucrose by means of a certain 
strain of Leuconostoc mesenteroides. The dextrans are 
polymers of dextrose in which the linkages between the 
dextrose units are almost entirely of the a-1 ---)6 type. 

Dextran 40 Injection contains not less than 9.0 per cent and 
not more than 11.0 per cent w/v of dextrans. 

Category. Plasma substitute. 

Description. An almost colourless, slightly viscous solution. 

Tests 

pH (2.4.24).3.5 to 6.5 for solutions in Dextrose Injection; 4.0 to 
7.0 for solutions in Sodium Chloride Injection. 

Molecular size. For solutions in Dextrose Injection, before 
proceeding with tests A, B and C add 4 volumes of ethanol 
(95 per cent), centrifuge and dissolve the residue in a volume 
of Sodium Chloride Injection sufficient to restore the original 
‘olume. 

A.Determine the viscosity (2.4.28) ratios by Method A, using 
size C U-tube viscometer at 37°, of solutions in saline solution 
containing about 3.5, 2.5, 1.5 and 0.75 per cent w/v of dextrans, 
accurately determined. For each solution, plot (viscosity ratio 
-1 . 00)/concentration (in per cent w/v) against concentration 
(in per cent w/v). The intercept on the viscosity axis of the 
straight line joining the points represents the intrinsic 
viscosity; the intrinsic viscosity is 0.16 to 0.20. 
B.

Place in each of five stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
51°w 1 Y, with continuous stirring, sufficient ethanol to produce a faint 

cloudiness (about 45 ml is usually required). Add 0.5, 
.°,1 .5,2.0 and 2.5 ml of ethanol to the separate flasks, stopper 

the flasks and immerse in a water-bath at -abtkit 35° -*ithZ occasional 
shaking until clear solutions are obtaifted. Transfer the flasks  to a water-bath maintained at 25.0  '  0.1° and allow 

to stand overnight or until two clear liquid phases are formed. 
Reject the supernatant liquids, dissolve separately the syrupy 
residues in sufficient saline solution to produce 25.0 ml, 
remove the ethanol by evaporation at a pressure of about 
2 kPa, dilute to 25.0 ml with water and determine the optical 
rotation (2.4.22). From the optical rotations calculate the 
amount of dextrans precipitated as described in the Assay. 
Choose that fraction containing as nearly as possible but not 
more than 10 per cent of the dextrans present in the injection 
and determine its intrinsic viscosity by the method described 
under test A; the intrinsic viscosity is not more than 0.27. 

C. Place in each of four stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
slowly, with continuous stirring, 80, 90, 100 and 110 ml 
respectively of ethanol. Stopper the flasks, transfer to a water-
bath maintained at 25.0°  ±  0.1° and allow to stand overnight or 
until two clear liquid phases are formed. Separate the 
supernatant solution from the syrupy residues. Remove the 
ethanol from each supernatant solution separately by 
evaporation at a pressure of 2 kPa, dialyse in cellophane tubing 
against water to remove sodium chloride, adjust the volume 
to 25.0 ml with water, add sufficient sodium chloride to 
produce solutions containing 0.9 per cent w/v and determine 
the optical rotation (2.4.22). From the optical rotations, 
calculate the amounts of dextrans present as described in the 
Assay. Choose that fraction containing as nearly as possible 
but not more than 10 per cent of the dextrans present in the 
injection and determine the intrinsic viscosity by the method 
in test A above; the intrinsic viscosity is not less than 0.08. 

Content of dextrose. For solutions in Dextrose Injection, 
4.5 to 5.5 per cent w/v, determined by the following method. 
Dilute 15.0 ml to 50.0 ml with water. To 5.0 ml in a stoppered 
flask add 25 ml of a buffer solution containing 14.3 per cent 
w/v of sodium carbonate and 4.0 per cent w/v of potassium 
iodide and 25.0 ml of 0.05 M iodine. Stopper the flask and 
allow to stand for exactly 30 minutes at 20°, add 30 ml of dilute 
hydrochloric acid and titrate immediately with 0.1 M sodium 
thiosulphate. Repeat the operation beginning at the words 
"add 25 ml of a buffer solution..." but using 5 ml of water in 
place of 5 ml of the preparation under examination. The 
difference between the titrations represents the amount of 
iodine required to oxidise the dextrose. 

1 ml of 0.05 M iodine is equivalent to a 0.00901 g of dextrose. 

Acetone. To 10 ml add sufficient ammonium sulphate to give 
a saturated solution, add 1 ml of sodium nitroprusside solution 
and 5 ml of strong ammonia solution, and allow to stand for 
10 minutes. Any purple colour produced is not more intense 
than that produced by treating in the same manner 10 ml of a 
0.92per c_ent k solution of acetone. 

Conte-lit of sodium chloride (ifpresent). For solutions in Sodium 
Chloride Injection, 0.81 to 0.99 per cent w/v, determined by the 
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following method. Titrate a measured volume containing 0.1 g 
of sodium chloride with 0.1 Msilver nitrate using potassium 

chromate solution as indicator. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.005844 g ofNaCI. 

Ethanol. Distil 100 ml, collect the first 45 ml of distillate and 
dilute to 50 ml with water. Mix 10 ml of 0.0167 Mpotassium 

dichromate and 10 ml ofsulphuric acid in a stoppered boiling 
tube, immediately add 5 ml of the distillate, mix, stopper the 
tube, and allow to stand for 5 minutes. Transfer to a 500-m1 
flask, dilute to about 300 ml with carbon dioxide-free water, 

add 2 g of potassium iodide and 1 ml of a 10 per cent w/v 

solution of potassium thiocyanate, allow to stand for 
5 minutes and titrate the liberated iodine with 0.1 Msodium 

thiosulphate using starch solution, added towards the end 
of the titration, as indicator. Repeat the determination 
beginning at the words "Mix 10 ml of 0.0167 M potassium 

dichromate.." but using 5 ml of water in place of 5 ml of the 
distillate. The difference between the titrations is not more 
than 4.2 ml. 

Heavy metals (2.3.13). To 4.0 ml add 5 ml of dilute acetic acid 

and sufficient water to produce 25.0 ml. The resulting solution 
complies with the limit test for heavy metals, Method A 

(5  ppm). 

Nitrogen (2.3.30). Determine by Method B, using 50 ml. For 
solutions in Dextrose Injection, use 30 ml of nitrogen-free 

sulphuric acid. For solutions in Sodium Chloride Injection 

use 20 ml of nitrogen free sulphuric acid. 

Not more than 0.35 ml of 0.05 Msulphuric acid is required. 

Sulphated ash. Titrate 25 ml with 0.1 Msilver nitrate using 

potassium chromate solution as indicator. Deduct the 
theoretical value of the sulphated ash due to the sodium 
chloride present. 

1 ml of 0.1 M silver nitrate is equivalent to 0.007102 g of 
sulphated ash (0.05 per cent w/v). 

Foreign protein. Inject 0.5 ml on three occasions at intervals 
of 2 days into the peritoneal cavity of each of six healthy 
guinea-pigs weighing not less than 250 g. which have not 
previously been treated with any material that will interfere 
with the test. Inject 0.2 ml intravenously into each of the three 
guinea-pigs 14 days after the first intra-peritoneal injection, 
and into each of the other three guinea-pigs 21 days after the 
first intra-peritoneal injection. Observe the guinea-pigs for 
30 minutes after each intravenous injection and again 24 hours 
later; the animals exhibit no signs of anaphylaxis such as 
coughing, bristling of hair or respiratory distress. 

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 

Units per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions). 

Dextran 70 Injection 

Dextran 70 Intravenous Infusion 

Dextran 70 Injection is a sterile solution, in Dextrose Injection 
or in Sodium Chloride Injection, of dextrans of average 
molecular weight about 70,000, derived from the dextrans 
produced by the fermentation of sucrose by means of a certain 

strain of Leuconostoc mesenteroides. The dextrans are 

polymers of dextrose in which the linkages between the 

dextrose units are almost entirely of the oc-1->6 type. 

Dextran 70 Injection contains not less than 5.5 per cent and 
not more than 6.5 per cent w/v of dextrans. 	- 

Category. Plasma substitute. 

Description. An almost colourless, slightly viscous solution. 

Tests 

pH (2.4.24). 3.5 to 6.5 for solutions in Dextrose Injection; 5.0 to 
7.0 for solutions in Sodium Chloride Injection. 

Molecular size. For solutions in Dextrose Injection, before 
proceeding with tests A, B and C, add 4 volumes of ethanol 

(95 per cent), centrifuge and dissolve the residue in sufficient 

Sodium Chloride Injection to restore the original volume. 

A. Determine the viscosity (2.4.28) ratios by Method A, using 
a size C U-tube viscometer at 37°, of solutions in saline solution 

containing about 3.5, 2.5, 1.5 and 0.75 per cent w/v of dextrans. 
accurately determined. For each solution, plot (viscosity ram 

-1.00)/concentration (in percentage w/v) against concentratio
n 

 (in pefeent wAi). The intercept on the viscosity ratio axis ofa 

straight line -  *through the points represents the intrinsic 
viscosity. The intrinsic viscosity is 0.22 to 0.27. 

B place 100 ml in each of five stoppered flasks and adjust the 

te. 
 ture t 25.0° ± 0.1°. Maintaining this temperature, add 
inii'ra  slowly with continuous stirring sufficient ethanol to produce 

0a5fa, cloudiness  2.oan(abd2o.5umt 41 50fmelt)h.aTnoZsetospeppearratntee  flflaasskkss aanddd 

immerse in a water-bath at about 35°, shaking occasionally, 
until clear solutions are obtained. Transfer the flasks to a 
water-bath maintained at 25.0° ± 0.1° and allow to stand 
overnight or until two clear liquid phases are formed. Discard 
the supernatant liquids, dissolve separately the syrupy 
residues in sufficient saline solution to produce 25.0 ml, remove 
the ethanol by evaporation at a pressure of 2 kPa, dilute to 
25.0 ml with water and determine the optical rotation (2.4.22). 
From the optical rotations, calculate the amounts of dextrans 
precipitated as described in the Assay. Choose that fraction 
containing as nearly as possible but not more than 10 per cent 
of the dextrans present in the injection atiq determine its 
intrinsic viscosity by the method described under test A using 
a U-tube viscometer (size A). The intrinsic viscosity is not 

m. Place in each 

 an0e.a3c6. 

C. 

 

of four stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
slowly, with continuous stirring, 80, 90, 100 and 110 ml 
respectively of ethanol. Stopper the flasks, transfer to a water-
bath maintained at 25.0° ± 0.1° and allow to stand overnight or 
until two clear liquid phases are formed. Separate the 
supernatant solutions from the syrupy residues. Remove the 
ethanol from each supernatant solution separately by 
evaporation at a pressure of 2 kPa, dialyse in cellophane tubing 
against water to remove sodium chloride, adjust the volume 
to 25.0 ml with water, add sufficient sodium chloride to 
produce solutions containing 0.9 per cent w/v of sodium 
chloride and determine the optical rotation (2.4.22). From the 
optical rotations, calculate the amounts of dextrans present 
as described in the Assay. Choose that fraction containing as 
near]) as possible but not more than 10 per cent of the dextrans 
tpresenthan o. 13i n.  the injection and determine the intrinsic viscosity 
by the method in test A. The intrinsic viscosity is not less 

Content of dextrose (if present). For solutions in Dextrose 
Injection, between 4.5 and 5.5 per cent w/v, determined by the 
following method. Dilute 15.0 ml to 50.0 ml with water. To 
5.0 ml in a stoppered flask, add 25 ml of a buffer solution 
containing 14.3 per cent w/v ofsodium carbonate and 4.0 per 
cent w/v of potassium iodide, and 25.0 ml of 0.05 M iodine. 
Stopper the flask, allow to stand for exactly 30 minutes at 20°, 
add 35 ml of dilute hydrochloric acid and titrate immediately 
with 0.1 Msodium thiosulphate. Repeat the operation using 
5 ml of water and beginning at the words 'add 25 ml of a buffer 
solution......'. The difference between the titrations represents 
the amount of iodine required to oxidise the dex-trose. 
1 ml of 0.05 M iodine is equivalent to 0.0090.1'g of C6f1 1206. 

Acetone. To 10 ml add sufficient ammonium sulphate to give 
a saturated solution, add 1 ml ofsodium nitroprusside solution 
and 5 ml of strong ammonia solution, and allow to stand for 
10 minutes. Any purple colour produced is not more intense 
than that produced by treating in the same manner 10 ml of a 
0.02 per cent v/v solution of acetone in the same solvent. 

Content of sodium chloride (ifpresent). For solutions in Sodium 
Chloride Injection, 0.81 to 0.99 per cent w/v, determined by the 
following method. Titrate a measured volume containing 0.1 g 
of sodium chloride with 0.1 Msilver nitrate using potassium 
chromate solution as indicator. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.005844 g of NaCl. 

5-Hydroxymethylfurfural and related substances (ifdextrose 
is present). Dilute a volume containing 1.0 g of Dextrose to 
500.0 ml with water and measure the absorbance of the resulting 
solution at the maximum at about 284 nm; absorbance at about 
284 nm, not more than 0.25 (2.4.7). 

Ethanol. Distil 100 ml, collect the first 45 ml ofthe distillate and 
dilute to 50 ml with water. Mix 10 ml of 0.0167 Mpotassium 
dichromate and 10 ml ofsulphuric acid in a stoppered boiling 
tube, immediately add 5.0 ml of the distillate, mix, stopper the 
tube, and allow to stand for 5 minutes. Transfer to a 500-m1 
flask, dilute to about 300 ml with carbon dioxide-free water, 
add 2 g of potassium iodide and 1 ml of 10 per cent w/v 
solution of potassium thiocyanate, allow to stand for 5 minutes 
and titrate the liberated iodine with 0.1 Msodium thiosulphate 
using starch solution, added towards the end of the titration, 
as indicator. Repeat the determination beginning at the words 
`Mix 10 ml of 0.0167 Mpotassium dichromate.....' but using 
5.0 ml of water in place of5.0 ml of the distillate. The difference 
between the titrations is not more than 4.2 ml. 

Heavy metals (2.3.13). Not more than 5 ppm, determined by 
Method A, on 4.0 ml to which 5 ml of dilute acetic acid and 
sufficient water are added to produce 25.0 ml. 

Nitrogen. Carry out Method B for the determination of nitrogen 
(2.3.30), using 50.0 ml. For solutions in Dextrose Injection, use 
30 ml ofnitrogen-free sulphuric acid. For solutions in Sodium 
Chloride Injection, use 20 ml of nitrogeniree sulphuric acid. 
Not more than 0.35 ml of 0.05 Msulphuric acid is required. 

Sulphated ash (2.3.18). Not more than 0.05 per cent w/v, 
determined by titrating 25.0 ml with 0.1 Msilver nitrate using 
potassium chromate solution as indicator and deducting the 
theoretical value of the sulphated ash present due to the sodium 
chloride. 

Sulphated ash.,. 
1 ml of 0. 1 M silver nitrate is equivalent to 0.007102 g of 

Foreign protein. Inject 0.5 ml on three occasions at intervals 
of 2 days into the peritoneal cavity of each of six healthy 

Assay. For solutions in Dextrose Injection - Add a drop of 
dilute ammonia solution to the required volume and deter mine 

 the optical rotation (2.4.22). Calculate the content of dextrans 
 from the following expression 0.5076(a - 0.528D), where la is 

the observed angular rotation and D the content of dextrose 
per cent w/v, determined in the test for Content of dextrose. 

For solutions in Sodium Chloride Injection - Measure the 
optical rotation (2.4.22), and multiply the value obtained by 
0.5076. 

Storage. Store at a temperature not exceeding 30°. The injection 
should not be exposed to undue fluctuations of temperatur e.  

Labelling. The label states (1) the strength as the percentage 
w/v of dextrans; (2) the name of the solvent; (3) the strain of 
Leuconostoc mesenteroides used; (4) that the injection should 
not be used if it is cloudy or if a deposit is present. 
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guinea-pigs, weighing not less than 250 g, which have not 
previously been treated with any material, which will interfere 
with the test. Inject 0.2 ml intravenously into each of the three 
guinea-pigs 14 days after the first intra-peritoneal injection, 
and into each of the other three guinea-pigs 21 days after the 
first intraperitoneal injection. Observe the guinea-pigs for 
30 minutes after each intravenous injection and again 24 hours 
later; the animals exhibit no signs of anaphylaxis such as 
coughing, bristling of hair or respiratory distress. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per nil. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions). 

Assay. For solutions in Dextrose Injection - Add a drop of 
dilute a►nmonia solution to 25.0 ml of the injection under 
examination and determine the optical rotation (2.4.22). 
Calculate the content of dextrans from the expression 
0.5076(a - 0.528) D, where a is the observed angular rotation 
and D the content of dextrose, in per cent w/v, determined in 
the test for Content of dextrose. 

For solutions in Sodium Chloride Injection - Measure the 
optical rotation (2.4.22), and multiply the value obtained by 
0.5076. 

Storage. Store in single dose containers in a cool place. The 
injection should not be exposed to undue fluctuations of 
temperature. 

Labelling. The label states (1) the strength as the percentage 
w/v of dextrans; (2) the name of the solvent; (3) the strain of 
Leuconostoc mesenteroides used; (4) that the injection should 
not be used if it is cloudy or if a deposit is present. 

Dextran 110 Injection 

Dextran 110 Intravenous Infusion 

Dextran 110 Injection is a sterile solution, in Dextrose Injection 
or in Sodium Chloride Injection, of dextrans of average 
molecular weight of about 110,000, derived from the dextrans 
produced by the fermentation of sucrose by means of a certain 
strain of Leuconostoc mesenteroides. The dextrans are 
polymers of dextrose in which the linkages between the 
dextrose units are almost entirely of the a -1-->6 type. 

Dextran 110 Injection contains not less than 5.5 per cent and 
not more than 6.5 per cent w/v of dextrans. 

Category. Plasma substitute. 

Description. An almost colourless, slightly viscous solution. 

Tests 

pH (2.4.24). 3.5 to 6.5 for solutions in Dextrose Injectio n;  5.0 to  
7.0 for solutions in Sodium Chloride Injection. 

Molecular size. For solutions in Dextrose Injection, b efore 
 proceeding with tests A and B, add 4 volumes of ethanol 

(95 per cent), centrifuge and dissolve the residue in a vo l ume  
of Sodium Chloride Injection sufficient to restore the origi na l 
volume. 

A. Determine the viscosity (2.4.28) ratios by Method A, usin

g size C U-tube viscometer at 37°, of solutions in saline solution 
containing about 2.0, 1.0, 0.5 and 0.25 per cent w/v of dextrans, 
accurately determined. For each solution, plot (viscosity ratio 
- 1.00)/concentration (in per cent w/v) against concentration 
(in per cent w/v). The intercept on the viscosity ratio axis of 
the straight line joining the points represents the intrinsic 
viscosity; the intrinsic viscosity is 0.27 to 0.32. 

B. Place 100 ml in each of five stoppered flasks and adjust the 
temperature to 25.0° ± 0.1°. With precautions to maintain this 
temperature, add slowly with continuous stirring sufficient 
ethanol to produce a faint cloudiness (about 45 ml is usually 
required). Add 0.5, 1.0, 1.5, 2.0 and 2.5 ml of ethanol to the 
separate flasks, stopper the flasks and immerse in a water-
bath at about 35° with occasional shaking until clear solutions 
are obtained. Transfer the flasks to a water-bath maintained at 
25.0° ± 0.1° and allow to stand overnight or until two clear 
liquid phases are formed. Reject the supernatant liquids. 
dissolve separately the syrupy residues in sufficient saline 
solution to produce 25.0 ml, remove the ethanol by 
evaporation at a pressure of about 2 kPa, dilute to 25.0 ml with 

water and determine the optical rotation (2.4.22). From the 

optical rotations calculate the amount of dextrans precipitated 
as described in the Assay. Choose that fraction containing as 

nearly as possible but not more than 10 per cent of the dextrans 
present in the injection and determine its intrinsic viscosity 
by the method described under test A; the intrinsic viscosity 
is not more than 0.40. 

Content of dextrose. For solutions in Dextrose Injection. 
between 4.5 and 5.5 per cent w/v determined by the following 
method. Dilute 15.0 ml to 50.0 ml with water. To 5.0 ml in a 

stoppered flask add 25 ml of a buffer solution containing 
14.3 per cent w/v of sodium carbonate and 4.0 per cent WA .  of 

potassium iodide and 25.0 ml of 0.05 M iodine. Stopper the 

flask and allow to stand for exactly 30 minutes at 20°, add 30 rill 

of dilute hydrochloric acid and titrate immediately with 
0.1 M sodium thiosulphate. Repeat the operation beginning 
at the words "add 25 ml of a buffer solution..." but using 5 1111 

 of water in place of 5 ml of the preparation under examinatio n. 

 The difference.between the titrations represents the amount 
of iodine required to oxidise the dextrose. 

I ml of 0,05 M iodine is equivalent to a 0.00901 g of dextrose .  

Acetone. To 10 ml add sufficient ammonium sulphate to give 
oturated solution, add 1 ml ofsodium nitroprusside solution 

and ml of strong ammonia solution, and allow to stand for 
10 minutes. Any purple colour produced is not more intense 

than that produced by treating in the same manner 10 ml of a 

0.02 per cent v/v solution of acetone. 

Content of sodium chloride (if present). For solutions in Sodium 
Chloride Injection, 0 :81 to 0.99 per cent w/v, determined by the 
following method. Titrate a measured volume containing 0.1 g 
of sodium chloride with 0.1 Msilver nitrate using potassium 
chromate solution as indicator. 

ml of 0.1 Msilver nitrate is equivalent to 0.005844 g ofNaCl. 

Ethanol. Distil 100 ml, collect the first 45 ml of distillate and 
dilute to 50 ml with water. Mix 10 ml of 0.0167 M potassium 
dichromate and 10 ml of sulphuric acid in a stoppered boiling 
tube, immediately add 5 ml of the distillate, mix, stopper the 
tube, and allow to stand for 5 minutes. Transfer to "500-ml 
flask, dilute to about 300 ml with carbon dioxide-free water, 
add 2 g of potassium iodide and 1 ml of a 10 per cent w/v 
solution of potassium thiocyanate, allow to stand for 
5 minutes and titrate the liberated iodine with 0.1 M sodium 
thiosulphate using starch solution, added towards the end 
of the titration, as indicator. Repeat the determination 
beginning at the words "Mix 10 ml of 0.0167 M potassium 
dichromate.." but using 5 ml of water in place of 5 ml of the 
distillate. The difference between the titrations is not more 
than 4.2 ml. 

Heavy metals (2.3.13). To 4.0 ml add 5 ml of dilute acetic acid 
and sufficient water to produce 25.0 ml. The resulting solution 
complies with the limit test for heavy metals, Method A 
(5 ppm). 

Nitrogen (2.3.30). Determine by Method B, using 50 ml. For 
solutions in Dextrose Injection, use 30 ml of nitrogen-free 
sulphuric acid. For solutions in Sodium Chloride Injection 
use 20 ml of nitrogen free sulphuric acid. 

Not more than 0.35 ml of 0.05 M sulphuric acid is required. 
cShulloprhidaetepdreassehn.t.Titrate 25 ml with 0.1 Msilver nitrate using 
potassium chromate solution as indicator. Deduct the 
Ft hoeroerietni cal value of the sulphated ash due to the sodium 

Ms silver per enr n  nitrate 
cent w/v). 

wis iv)eq.  
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into the peritoneal cavity of each of six healthy g  
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protein. Inject 0.5 ml on three occasions at intervals 

Pigs weighing not less than 250 g that have not 
previously 

been treated with any material that Will interfere '- 
with the test. Inject 0.2 ml intravenously into each of theitiree guinea -pigs 14 days after the first intra-peritoneal injection,  

and into each of the other three guinea-pigs 21 days after the 
first intra-peritoneal injection. Observe the guinea-pigs for 
30 minutes after each intravenous injection and again 24 hours 
later; the animals exhibit no signs of anaphylaxis such as 
coughing, bristling of hair or respiratory distress. 

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Units per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions). 

Assay. For solutions in Dextrose Injection - Add a drop of 
dilute ammonia solution to the required volume and determine 
the optical rotation (2.4.22). Calculate the content of dextrans 
from the following expression 0.5076(a - 0.528D), where a is 
the observed angular rotation and D the content of dextrose 
per cent w/v, determined in the test for Content of dextrose. 

For solutions in Sodium Chloride Injection - Measure the 
optical rotation (2.4.22), and multiply the value obtained by 
0.5076. 

Storage. Store at a temperature not exceeding 30°. The injection 
should not be exposed to undue fluctuations of temperature. 

Labelling. The label states (1) the strength as the percentage 
w/v of dextrans; (2) the name of the solvent; (3) the strain of 
Leuconostoc mesenteroides used; (4) that the injection should 
not be used if it is cloudy or if a deposit is present. 

Dextrin 

Dextrin is starch partially hydrolysed by heat with or without 
the aid of suitable acids and buffers. 

Category. Pharmaceutical aid (tablet excipient). 

Description. A white or pale yellow powder; odour, slight and 
characteristic. 

Identification 

A. Microscopic characteristics - Granules have similar 
appearance to the starch from which the dextrin has been 
prepared. In dextrin prepared from maize starch many of the 
granules show concentric striations and in dextrin prepared 
from potato starch concentric striations are not clearly visible; 
the hilum may be bicleft and some of the granules may be 
distorted. 

B. Boil 1 g in 50 ml of water, cool. To 5 ml of the cloudy 
suspension, add a drop of iodine solution and mix; a purple 
colop is produced. 

C. To ..5 ml of:the suspension produced in test B add 2 ml of 
sodium hydravide, mix, add dropwise with shaking 0.5 ml 
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Dextromethorphan Hydrobromide 

H 3 CO 

C ,,F1251\10,HBr,H20 	 Mol. 

Dextromethorphan Hydrobromide is ent-3-methom - 
9a-methylmorphinan hydrobromide monohydrate. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution i 
(95 per cent) is clear (2.4.1), and colourless (2.4.1). 

n ethanol 

Dextromethorphan Hydrobromide contains not less than 
99.0 per cent and not more than 101.0 per cent of CI8H 21/•10,H Br  
calculated on the anhydrous basis. 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dextromethorphan hydrobromide RS or with the reference 
spectrum of dextromethorphan hydrobromide. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.1 M hydrochloric acid shows 

an absorption maximum only at about 278 nm. 

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

D. It gives the reaction of bromides (2.3.1). 

411110 
370.3 Test solution. Dissolve 10 mg of the substance under 

examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). Dissolve 2 mg of dextromethorphan 
impurity A RS in 2 ml of the test solution,nd dilute to 25.0 ml 
with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Chromatographic 
_ a stainless 

   s 
steel 

 system ec  
column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: dissolve 3.11 g of docusate sodium in a 

mixture of 400 ml of water and 600 ml of acetonitrile. 
add 0.56 g of ammonium nitrate, adjusted to pH 2.0 
with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 gl. 

11) 20 if) 201 8  

sAaimethylaniline. Dissolve 0.5 g in 20 ml water with the 

help of gentle heat on a water-bath, cool and add 2 ml of 2 M 

acetic acid,1 ml of a 1 per cent w/v solution of sodium nitrite 

and sufficient water to produce 25 ml. The resulting solution 
is not more intensely coloured than that obtained by treating 
at the same time and in the same manner a solution containing 

5 pe of N,N-
dimethylaniline in 20 ml of water. 

Related substances. Determine by liquid chromatography 

(2.4.1 4). 

NOTE-Use freshly prepared solutions. 

Acidity or alkalinity. Dissolve 0.4 g in carbon dioxide-free 

water with gentle heat, cool and dilute to 20 ml with the same 
solvent. Add 0.1 ml of methyl red solution and 0.2 nil of 

0.01 Al sodium hydroxide. The solution is yellow and not 
more than 0.4 ml of 0.01 M hydrochloric acid is required to 

change the colour to red. 

Specific optical rotation (2.4.22). +28.0° to +30.0°, determined 
in a 2.0 per cent w/v solution in 0.1 M hydrochloric acid. 

ent - 1 7-methylmorphinan-3-ol. 
ent-3- methoxy-17-methylmorphinan- 10-one. 

3 ent- ( 14S)-3-methoxy - 1 7-methylmorphinan, 
4ent-3- methoxymorphinan. 

 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to dextromethorphan and 
dex

tromethorphan impurity A is not less than 1.5. 

Inject reference solution (b) and the test solution. Run the chr
omatogram twice the retention time of the 

In the chromatogram obtained with the test solution the -.area of any 
peak due to dextromethorphan impurities B, C and b' 

DEXTRIN 

of cupric sulphate solution and boil; a red precipitate is 
produced. 

Tests 

Acidity. Add 10 g to 100 ml of ethanol (70 per cent), previously 
neutralised to phenolphthalein solution, shake for 1 hour, 
filter and titrate 50 ml of the filtrate with 0.1 Msodium hydroxide 
using phenolphthalein solution as indicator. Not more than 
1 ml of 0.1 M sodium hydroxide is required to change the 
colour of the solution. 

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method A (40 ppm). 

Chlorides (2.3.12). Dissolve 2.5 g in 50 ml of boiling water 
cool, dilute to 100 nil with water and filter. 5 ml of the filtrate 
diluted to 15 ml complies with the limit test for chlorides 
(0.2 per cent). 

Ethanol-soluble substances. Not more than 1 per cent, 
determined by the following method. Boil under a reflux 
condenser 1 g with 20 ml of ethanol (95 per cent) for 5 minutes 
and filter while hot. Evaporate 10 ml of the filtrate on a water-
bath, dry the residue at 105° and weigh. 

Protein. Not more than 0.5 per cent, determined by the 
following method. Carry out Method A for the determination 
of nitrogen (2.3.30), using 5 g, weighed, and 30 ml of nitrogen-
free sulphuric acid. Calculate the content of protein by 
multiplying the percentage of nitrogen in the substance under 
examination by 6.25. 

Reducing substances. Not more than 10 per cent, calculated 
as dextrose, C 6H 1 206, determined by the following method. 
Weigh a quantity containing 2 g of the dried substance, add 
100 ml of water, shake for 30 minutes, dilute to 200.0 ml with 
tit ater and filter. To 10 ml of cupri-tartaric solution add 20.0 
ml of the filtrate, mix and heat at a rate such that the solution is 
brought to boil in 3 minutes. Boil for a further 
2 minutes and cool quickly. Add 5 ml of a 30 per cent w/v 
solution of potassium iodide and 10 ml of 1 M sulphuric acid, 
mix and titrate immediately with 0.1 M sodium thio.sulphate 
using starch solution, added towards the end of the titration, 
as indicator. Repeat the procedure using 20.0 ml of a 0.1 per 
cent w/v solution of dextrose in place of the filtrate beginning 
at the words "To 10 ml of...". Carry out a blank titration using 
20 ml of water in place of 20.0 ml of the sample filtrate. The 
titre obtained with the sample filtrate is not greater than the 
titre obtained with the dextrose solution. 

Ash (2.3.19). Not more than 1 per cent, determined on 1.0 g. 

Loss on drying (2.4.19). Not more than 12 per cent, dctcrmined 
on 1.0 g by drying in an oven at 110°. 

Storage. Store protected from moisture.  

DEXTROMETHORPHAN HYDROBROMIDE SYRUP 

is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (0.5 per cent) 
and the area of not more than one such peak has an area 
greater than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.25 per 
cent), the area of any other secondary peak is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) The sum of 
the areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any peak with an 
area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 4.0 to 5.5 per cent, determined on 0.2 g. 

Assay. Dissolve 0.3 g in 20 ml of ethanol (95 per cent) and 
titrate with 0.1 M sodium hydroxide, determining the end-
point potentiometrically (2.4.25). 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03523 g of 
C I8H25NO,HBr. 

Storage. Store protected from light. 

Dextromethorphan Hydrobromide 
Syrup 

Dextromethorphan Hydrobromide Syrup is a solution of 
Dextromethorphan Hydrobromide in a suitable flavoured 
vehicle. 

Dextromethorphan Hydrobromide Syrup contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of dextromethorphan hydrobromide, 
C I 8H25NO,HBr,H20. 

Usual strength. 13.5 mg in 5 ml. 

Identification 

A. To 50 ml, add 20 ml of water, 5 ml of2.5 Msodium hydroxide 
and extract with three quantities, each of 40 ml of hexane, 
collect the hexane layer and filter through anhydrous sodium 
sulphate placed over absorbent cotton wetted with hexane. 
Evaporate the combined extracts at 50° under nitrogen to 
dryness, dissolve and dilute the residue in 10 ml of chloroform; 
the solution is dextrorotatory (2.4.22). Retain the chloroform 
solution for test B. 

B.-Evdp-orate the chloroform solution obtained from test A on 
a..water-bath to dryness, dissolve the residue in 2 ml of 1 M 
sulphuric acid and add 1 ml of a solution prepared freshly by 

Category. Cough suppressant. 

Dose. 10 to 30 mg every 4 to 8 hours. 

Description. An almost white crystalline powder. 

Identification 

Name 	 Relative 
retention time 

Correction 
factor 

Dextromethorphan impurity B' 0.4 

Dextromethorphan impurity C 2  0.8 0.2 
Dextromethorphan impurity D 3  0.9 

Dextromethorphan (Retention time 
is about 22 minutes) 1.0 

Dextromethorphan impurity A' 1.1 
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C-H29NO2,C10H801S,H 20 
	

Mol. Wt. 565.8 

Dextropropoxphene Napsilate 

H cH 3  
N, 	- 

CH 3  

CH3  

SO3H 

, H2O 

DEXTROPROPDXYPHENE NAPSILATE DEXTROPROPDXYPHENE HYDROBROMIDE 

11111
i„  1r-. 

- flow rate: 1 ml per minute, 
dissolving 700 mg of mercuric nitrate in 4 ml of water, adding 

100 mg of sodium nitrate, mixing and filtering; the solution 
gives no colour, but after heating, a yellow to red colour 
develops in about 15 minutes. 

Tests 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the syrup containing about 
10 mg of Dextromethorphan Hydrobromide to 100.0 ml with 

water. 

Reference solution. A 0.01 per cent w/v solution of 

dextromethorphan hydrobromide RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a filtered and degassed solution of 
0.007 M ammonium nitrate in a mixture of 70 volumes 

of acetonitrile and 30 volumes of water adjusted to 

pH 3.4 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 

Calculate the content of C 18H25NO,HBr,H20 in the syrup. 

Storage. Store protected from light. 

Description. A white or almost white, crystalline po wd 

Identification 

Test A may be omitted if tests B and C are carried out 
may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained 
dextropropoxyphene hydrochloride RS or with the re 
spectrum of dextropropoxyphene hydrochloride. 

B. When examined in the range 220 nm to 360 nm (2.4.7)'a(:s 

5  per cent w/v solution in 0.01 M hydrochloric acid , 

three absorption maxima, at 252 nm, 257 nm and 263 nm and 
two shoulders, at 240 nm and 246 nm. The ratio of the 
absorbance at the maximum at 257 nm to that at 252 nr

n is 1.22  shows  

to 1.28. The ratio of the absorbance at the maximum at 257 nm 
to that at 263 nm is 1.29 to 1.35. 

C. Solution A gives the reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution 1] 

dioxide -free water (solution A) is clear (2.4.1) and cc 

(2.4.1). 

Acidity or alkalinity. Dilute 10 ml of solution A to ml with 

carbon dioxide-free water. To 10 ml of this solution, add 

0.1 ml of methyl red solution and 0.2 ml of 0.01 Al sodium 

hydroxide, the solution is yellow. Add 0.4 ml of 0.01 Al 

hydrochloric acid, the solution is red. 

Specific optical rotation (2.4.22). +52° to +57°, determinedina 

1.0 per cent w/v solution in water. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 50 mg of the substani e under 
examination in 10.0 ml of the mobile phase. 

Reference solution (a). Dilute 0.5 ml of the test sc ilution to 

100.0 ml with the mobile phase. 

Reference solution (b). Dissolve 50 mg of the substance under 

examination in 2.5 ml of 2 M ethanolic potassium hydroxide. 

Add 2.5 ml of water and boil under a reflux condenser for 30 

minutes. Add 2.5 ml of dilute hydrochloric acid and dilute to 

50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, pg eked with 

silica gel (5 gm), 
- mobile phase: a mixture of 5 volumes of 0.2 Mphosphate 

buffer solution pH 7.5, 8.4 volumes of tetrahydrojiira 
r 

n. 

voitt.  fries of methanol and 51.6 volumes of 0.09 Pe 

:c ent Wtv solution of cetyltrimethylammonium bromide 

in water, 

- s
pectrophotometer set at 220 nm, 

- injection volume: 20 

Equilibrate the chromatographic system by passage of the 
mobile phase for 16 hours. 

Inject reference solution (a) and (b). Run the chromatogram 
twice the retention time of the principal peak. The test is not 

valid unless the chromatogram obtained with reference 
solution (a) shows signal-to-noise ratio of the principal peak 
is not less than 5 and the chromatogram obtained with 
reference solution (b) shows two peaks with a resolution of 
not less than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). 

Heavy metals (2.3.13). 12 ml of solution A complies with the 
limit test for heavy metals, Method D (20 ppm), using 10 ml of 
/cad standard solution (1 ppm Pb). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.27 g in 60 ml of acetic, anhydride. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03759 g of 
C22K0C1NO2 . 

Storage. Store protected from light. 

Dextropropoxyphene Capsules 
Dextropropoxyphene Hydrochloride Capsules 

Dextropropoxyphene Capsules contain not less than 92.5 per 
Ldc leesnxut rtaaol  nps  dtrroneponotgxm:o. hr6ee5nt mhe  than 1 

C22H29NO2. 
22  01;2  .5 9Npoe 2r.  cent of the stated amount of 

Identification 

sSpheackeoap quantity      of the content of capsules containing about 0.15 g of Dextropropoxyphene with 5 ml of chloroform and filter. The filtrate complies with the following tests. 

A. Evaporate 3 ml to dryness and dry the residue at 105° for 
1 
 hour. On the resiude, determine by infrared absorption 

tr  

hotometry (2.4.6). Compare the spectrtith with .  that obtained with dextropropoxyphene napsilate RS or with the 
reference spectrum of dextropropoxyphene napsilate. 

B. Evaporate 0.05 ml in a porcelain dish and streak the spot 
with 5 per cent v/v solution of formaldehyde in sulphuric 
acid; a purple colour is produced. 

C. Evaporate 0.4 ml on a piece of filter paper and burn the 
residue by the method for oxygen-flask combustion (2.3.34), 
using 5 ml of 1.25 M sodium hydroxide as the absorbing 
liquid. When the process is complete, dilute the liquid to 25 ml 
with water. To 5 ml of the solution, add 1 ml of hydrogen 
peroxide solution (100 vol) and 1 ml of 1 M hydrochloric 
acid, mix and add 0.05 ml of barium chloride solution. The 
solution becomes turbid. 

Tests 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.5 g of dextropropoxyphene with 25 ml of 
chloroform and filter through absorbent cotton, washing the 
flask and filter with small quantities of chloroform. Add to the 
combined filtrates a mixture of 50 ml of water and 5 ml of 5 M 
sodium hydroxide. Shake, allow the layers to separate and 
wash the chloroform extract with 25 ml of water. Extract the 
aqueous layer with five 25 ml quantities of chloroform, 
washing each extract with the 25 ml of water and adding it to 
the original extract. Dry the combined extracts with anhydrous 
sodium sulphate, evaporate to about 3 ml on a water-bath in 
a current of air, remove from the water-bath and allow to 
evaporate to dryness at room temperature. Titrate with 0.1 M 
perchloric acid, using a few drops of crystal violet solution 
as indicator. Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03395 g of 
C22H29NO2. 

Labelling. The table states the quantity of active ingredient in 
terms of the equivalent amount of dextropropoxyphene. 

Dextropropoxyphene Hydrochloride 

Propoxyphene Hydrochloride 

H ,CH3 7r,LI 
,3 

N, 
C H 3 

CH3 

HC I 

C22H29NO2,HC1  

Dextropropoxyphene Hydrochloride is (1S,2R)-1-benzyl-
3-dimethylamino-2-methyl-l-phenylpropyl propionate 
hydrochloride. 

Dextropropoxyphene Hydrochloride contains not less than 
98.5 per cent and not more than 101.0 per cent of C 22H29NO2,HC1, 

calculated on the dried basis. 

Category. Analgesic. 

Dose. 60 to 120 mg. 

Mol. Wt. 375.9 

Testa 

(2.4.6). 
 with 

ference 

lcarbon 
dourless 

Dextropropoxyphene Napsylate is (1S,2R)-1-benzyl-
3-dimethylamino-2-methyl-l-phenylpropyl propionate 
naphthalene-2-sulphonate monohydrate. 

DeNtropropox'yphene Napsilate contains not less than 
98.0 per cent and not more than 101.0 per cent of 
C221424NO2,C 10H,QS, calculated on the anhydrous basis. 

1745 
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DEXTROPROPDXYPHENE NAPSILATE 

Category. Analgesic. 

Dose. 100 mg 3 to 4 times daily. 

Description. A white powder. It exhibits polymorphism. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dextropropoxyphene napsilate RS or with the reference 
spectrum of dextropropoxyphene napsilate. 

B. Dissolve 25 mg in 5 ml of dichloromethane, evaporate 
0.05 ml of the solution in a porcelain dish and streak the spot 
with 5 per cent v/v solution of formaldehyde solution in 
sulphuric acid; a purple colour is produced. 

C. Determine by the oxygen-flask method (2.3.34), burning 
0.02 g, using 5 ml of 1.25 Msodium hydroxide as the absorbing 
liquid. When the process is complete, dilute the liquid to 25 ml 
with water. To 5 ml of the solution so obtained add 1 ml of 
hydrogen peroxide solution (100 vol) and 1 ml of 1 M 
hydrochloric acid, mix and add 0.05 ml of barium chloride 
solution. The solution becomes turbid. 

Tests 

Specific optical rotation (2.4.22). +26.00  to +31.00, determined 
in a 5.0 per cent w/v solution in ethanol (95 per cent). 

Related substances. Determine by gas chromatography 
(2.4.13). 

Solution A. Dissolve 10 mg of triphenylamine (internal 
standard) in 50 ml of dichloromethane. 

Test solution (a). Dissolve 0.3 g of the substance under 
examination in 5 ml of dichloromethane, add 10 ml of water, 
2 ml of 1.25 Msodium hydroxide and 15 ml of dichloromethane 
and shake. Extract the aqueous layer with two 20 ml quantities 
of dichloromethane. Shake the combined dichloromethane 
extracts with 5 g of anhydrous sodium sulphate, filter and 
evaporate to dryness at a temperature not exceeding 40° using 
a rotary evaporator. Dissolve the residue in 10 ml of 
dichloromethane. 

Test solution (b). Prepare in the same manner as test solution 
(a) but add 5 ml of solution A to the initial solution of the 
substance under examination. 

Reference solution. Add 5 ml of solution A, 10 ml of water, 
2 ml of 1.25 Msodium hydroxide and 15 ml of dichloromethane 
to 5 ml of a solution in dichloromethane containing 0.022 per 
cent w/v of (1S,2R)-1-benzy1-3-dimethylamino-2-methyl-
1-phenylpropyl acetate RS and 0.02 per cent w/v of 
4-dimethylamino-3-methyl-1,2-diphenylbutan-2-ol 
hydrochloride RS and shake. Extract the aqueous layer with 
two 20 ml quantities of dichloromethane. Shake-the combined 
dichloromethane extracts with 5 g of (ink.  vdrOus sodium 
sulphate, filter and evaporate to dryness at a temperature not 

exceeding 40° using a rotary evaporator. Dissolve the resid ue 
 in 10 ml of dichloromethane. 

Chromatographic system 
a glass column 0.6 m x 3 mm, packed with acid-w ashed, 

 silanised diatomaceous support (100 to 120 mesh) coated 
 with 3 per cent w/w of dimethyl silicone fluid, 

temperature: 
column 160°, 
inlet port and detector at 150°, 
flow rate: 60 ml per minute, using nitrogen as the carrier 
gas. 

The peaks, other than the solvent peak, in the chromatogram 
obtained with the reference solution are due, in order of 
emergence, to (a) the internal standard, (b) (1S,2R)-1-benzyi_ 
3-dimethylamino-2-methyl-l-phenylpropyl acetate and (c) 4- 
dimethylamino-3-methyl-1 ,2-diphenylbutan-2-ol hydrochloride. 
In the chromatogram obtained with test solution (b) the ratio 
of the area of any peak corresponding to (b) to that of the 
peak due to (a) and the ratio of the area of any peak 
corresponding to (c) to that of the peak due to (a) are not 
more than the corresponding ratios in the chromatogram 
obtained with reference solution (0.67 per cent each). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 	'+ ' 

Water (2.3.43). 3.0 to 5.0 per cent, determined on 0.5 g. 

Assay. Weigh 0.75 g add 50 ml of water, swirl to disperse, add 
5 ml of 5 M sodium hydroxide and extract with five 25 ml 
quantities of dichloromethane, washing each extract with the 
same 20 ml of water. Dry the combined extracts with anhydrous 
sodium sulphate, evaporate on water-bath in a current of air 
and allow to evaporate to dryness at room temperature. Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05478 g of 
C 2 2 H 29NO2,C I 0E1 803 S• 

Dextrose 
Glucose; D-Glucose 

HO 

OH O  OH 

HO 
OH 

C 6 H I 2 0 
	

Mol. Wt. 180.2 (anhydrous) 

C6H1206,H20 
	

Mol. Wt. 198.2 (monohydrate) 

Dextrose is D-(+)-glucopyranose or D-(+)-glucopyranose 
monohydrate. 

Categ"Y• utrient; fluid replenisher. 

Description. A white crystalline powder. 

Identification 

A.When heated, it melts, swells up and burns, and an odour 
of burnt sugar is perceptible. 

B.Dissolve 0.1 g in 10 ml of water, add 3 ml of potassium 
cupri-tartrate solution; the solution is blue and clear. Heat to 
boiling; a copious red precipitate is formed. 

Tests 

Appearance and odour of solution. Dissolve 10.0 g in 15 ml of 
water. The solution is clear (2.4.1), not more intensely coloured 
than reference solution BYS7 (2.4.1), and is odourless. 

Acidity or alkalinity. Dissolve 6.0 g in 25 ml ecarbon dioxide-
free water and add 0.3 ml of phenolphthalein solution. The 
solution is colourless and not more than 0.15 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
solution to pink. 

Specific optical rotation (2.4.22). +52.5° to +53.3°, determined 
in a solution prepared by dissolving 10.0 g in 80 ml of water, 
adding 0.2 ml of5 M ammonia, mixing well, allowing to stand 
for 30 minutes and diluting to 100.0 ml with water. 

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid AsT. The resulting 
solution complies with the limit test for arsenic (1 ppm). 

Heavy metals (2.3.13). A solution prepared by dissolving 4.0 g 
in 10 ml of water, 2 ml of dilute acetic acid and sufficient 
water to produce 25 ml, complies with the limit test for heavy 
metals, Method A (5 ppm). 

Chlorides (2.3.12). 20 ml of a 10.0 per cent w/v solution 
(solutionA) complies with the limit test for chlorides (125 ppm). 

Sulphates (2.3.17). 7.5 ml of solution A diluted to 15 ml with 
distil/ water complies with the limit test for sulphates 
(200 ppm). 

Sulphite. Dissolve 5.0 g in 40 ml of water, add 2.0 ml of 0.1 M 
sodium hydroxide and dilute to 50.0 ml with water. To 10.0 ml 
of the solution add 1 ml of a 31 per cent w/v solution of 
hydrochloric acid, 2.0 ml of decolourised magenta reagent 
and 2.0 ml of a 0.5 per cent v/v solution of formaldehyde 
solution. Allow to stand for 30 minutes and measure the 
absorbance of the resulting solution at the maximum at about 
583 nm (2.4.7). The absorbance is not more than that of a 
standard prepared in the following manner. Dissolve 76 mg of 
sodium metabisulphite in sufficient water to produce 50.0 ml, 
dilute 5.0 ml of this solution to 100.0 ml and to 3.0 ml of resulting 
solution add 4.0 ml of 0.1 Msodium hydroxide and -dilut6 to 
100.0 ml with water. Immediately treat 10.0 ml of the resulting 
solution in the same manner as the test solution beginning at 

the words "add 1 ml of a 31 per cent w/v solution 	". Use as 
the blank for both measurements a solution prepared in . the 
same manner using 10 ml of water. 

Barium. To 10 ml of solution A add 1 ml of 1 Msulphuric acid. 
Examine exactly after 1 hour; any opalescence in the solution 
is not more intense than that in a mixture of 10 ml of solution A 
and 1 ml of water. 

Foreign sugars, soluble starch and dextrins. Boil 1.0 g in 
30 ml of ethanol (90 per cent) to dissolve. The appearance of 
the solution does not change on cooling. 

Sulphated ash (2.3.18). Not more than 0.1 per cent determined 
by the following method. Dissolve 5.0 g in 5 ml of water, add 
2 ml of sulphuric acid, evaporate to dryness and ignite to 
constant weight. If necessary, repeat the heating with the 
sulphuric acid. 

Water (2.3.43). Not more than 1.0 per cent (anhydrous form) 
and 7.0 to 9.5 per cent (monohydrate), determined on 0.5 g. 

Dextrose intended for use in the manufacture of parenteral 
preparations complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml of a 5 per cent w/v solution in water for injections. 

Storage. Store protected from moisture. 

Labelling. The label states (1) whether the material is 
monohydrate or is in the anhydrous form; (2) whether or not 
the contents are intended for use in the manufacture of 
parenteral preparations. 

Dextrose Injection 
Dextrose Intravenous Infusion; Glucose Intravenous 
Infusion 

Dextrose Injection is a sterile solution of Dextrose in Water for 
Injections. 

Dextrose Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
anhydrous dextrose, C6H1 ,06. 

Usual strengths. 5, 10, 25, and 50 per cent w/v. 

Description. A clear, colourless solution. Solutions containing 
20.0 per cent w/v or more of Dextrose may be not more than 
faintly straw-coloured. 

Identification 

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution; 
the solution is blue and clear. Heat to boiling; a copious red 
precipitate is formed. 

B. The solution prepared as directed in the Assay is 
f_.trorotatory. 
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DEXTROSE INJECTION DIACEREIN 

Tests 

pH (2.4.24). 3.5 to 6.5, determined in a solution diluted, if 
necessary, with water for injections to contain not more than 
the equivalent of 5 per cent w/v of Dextrose and to which 
0.30 ml of a saturated solution of potassium chloride has 

been added for each 100 ml of solution. 

5-Hydroxymethylfurfural and related substances. Dilute a 
volume containing 1.0 g of Dextrose to 250.0 ml with water. 
Absorbance of the resulting solution at the maximum at about 
284 nm (2.4.7), not more than 0.25. 

Heavy metals (2.3.13). A solution prepared by evaporating a 
volume containing 4 g of Dextrose to 10 ml and adding 2 ml of 
dilute acetic acid and sufficient water to produce 25 ml 
complies with the limit test for heavy metals, Method A 

(5  ppm). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Units 
per ml for preparations containing 5 per cent w/v or less of 
Dextrose. Dilute injections containing more than 5 per cent 
w/v of Dextrose with sufficient water BET so as to contain 

5 per cent w/v of Dextose. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions). 

Assay. To a measured volume containing between 2 g and 5 g 
of Dextrose, add 0.2 ml of 5 M ammonia and sufficient water 
to produce 100.0 ml. Mix well, allow to stand for 30 minutes 
and determine the optical rotation in a 2-dm tube (2.4.22). The 
observed rotation in degrees multiplied by 0.9477 represents 
the weight, in g, of dextrose, C 611, 206, in the volume taken for 

assay. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the strength as the percentage 
w/v of anhydrous dextrose, C 6I-1 1 206; (2) that the injection 
should not be used if it contains visible solid particles. 

Diacerein 

COON 

Diacerein contains not less than 98.0 per cent and no 
than 101.0 per cent of CI9H1208, calculated on the ate.  
basis. 

Category. Antirheumatic. 

Dose. 50 to 100 mg. 

Description. A fine yellow powder. 

Identification 

Test A may be omitted if tests B and C are carried out. 
and C may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with diace 
or with the reference spectrum of diacerein. 

B. Determine by thin-layer chromatography (2.4.17). 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of 2-pmpanol, 30 
volumes of ethyl acetate and 2 volumes of watc,.. 

Test solution. Dissolve about 10 mg of the substance under 
examination in 100.0 ml of acetone. 

Reference solution. A 0.01 per cent w/v solution of di acerein 
RS in acetone. 

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

C. In the Assay, the principal peak in the chrom 
obtained with the test solution corresponds to the pe atogram ak in the 

chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.5 to 5.5, determined in a 1.0 per ( 

suspension. 

Related substances. Determine by liquid chromai 
(2.4.14). 

Solvent mixture. 60 volumes of water and 40 vol 

acetonitrile. 

Test solution. Dissolve about 25 mg of the substan 
examination in 10 ml of N,N-dimethylacetamide and 

25.0 ml with the solvent mixture. 

with the solvent mixture.  

ineaan:dt°acgianrpalpePshesdicsotseycestl  octadecylsilane bonded to porous silica 

system 
 15 cm x 4.6 mm packed with 

(5 ion) (such as Thermo BDS C 18), 

- mobile  phase: a mixture of 50 volumes of methanol and 

i5nC 

volumes of 0.1 per cent v/v solution of triethylamine 
water, adjusted to pH 2.5 with trifluroacetic acid, 

50  

- flow rate: 1.2 ml per minute, 
spectrophotometer set at 254 nm, 

injection njection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless 
theoretical plates are not less than 4000, the tailing factor is 
not more than 2.0 and the relative standard deviation for 
replicate injections is not more than 5.0 per cent. 

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solutionAe area of the 
peak due to triacetyl aloe-emodin is not more than 0.3 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.15 per cent). The area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than 3 times the area of the peak in the 
chromatogram obtained with reference solution (a) (I .5 per 
cent). 

Aloe-em odin content. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 100 mg of the substance under 
examination into a 250-m1 conical flask. Add 25.3 ml of 0.5 M 
sodium hydroxide. Stir well for atleast 10 minutes and add 
74.7 ml of glycine solution. Adjust the pH to 9.5 with 0.5 M 
sodium hydroxide. Transfer this solution in 150 ml separating 
funnel. Extract the solution three times with 8.5 ml of 
chloroform. Collect the extracts and wash with 10 ml of buffer 
,pnHethnoi  9.5 and then with 10 ml of 0.01 M sulphuric acid. Filter 
well through anhydrous sodium sulphate. Evaporate at 40° 
to dryness on water-bath. Dissolve the residue in 1 ml of 

and 1 ml of the mobile phase, filter. 
TR2oranefmerslfeeonrfct1; solution. Dissolve 100 mg of aloe-emodin RS in 

minutes at 

0 

buffer 

fo e f r  ]. 0 

methanol. Dilute 5 ml of this solution to 100 ml with methanol. 
Further di lute 5.0 ml of this solution to 50 ml with methanol. 

and add 74.7 ml ofglycine solution. Adjust the pH to 9.5 with 0. 5 M sodium hydroxide and transfer this solution to 

add25.3 ml 

150-ml se: of 

0.5 M sodium hydroxide. Mix well for atleast 10 

N-Dimethylacetamide and dilute to 100 ml with 

ml of this solution into a 250-ml conical flask and 

separating funnel. Extract the solution three times with 
8.5 

 

chloroform. Collect the extracts and wash with 10 ml 

f  

pH 9.5 and then with 10 ml of 0.005'M sulphuric' . acid. Filter well through anhydrous sodium sulphate. 

Evaporate at 40° to dryness on water-bath. Dissolve the 
residue in 1 ml of methanol and 1 ml of the mobile phase, filter. 

Use chromatographic system as described under Related 
substances using injection volume: 100 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 20.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of peak 
corresponding to aloe-emodin is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (50 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals Method B, (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Chromium. Not more than 5 ppm. 

Determine by atomic absorption spectrophotometry (2.4.2), 
Method A, using a solution prepared by dissolving 0.5 g of 
the substance under examination in I Mnitric acid. Measure 
the absorbance at 357.9 nm using chromium hollow cathode 
lamp and an air-acetylene flame. For the standard solutions 
dissolve 2.82 g of dried potassium dichromate at 120° for 
4 hours in 1000 ml of water and dilute suitably with 1 Mnitric 
acid for standard solutions. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.5g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile. 

Test solution. Dissolve about 50 mg of the substance under 
examination in 100 ml of N, N-dimethylacetamide. Dilute 
5.0 ml of this solution to 50.0 ml with the solvent mixture. 

Reference solution. Dissolve 50 mg of diacerein RS in 100 ml 
of N, N-dimethylacetamide. Dilute 5.0 ml of this solution to 
50.0 ml with the solvent mixture. 

Use chromatographic system as described under Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Cal oulatelho 'content of C 1911120g. 

Storage. Stoi-e protected from light. 

C igH 120}, 

Diacerein is 9,10-dihydro-4,5-dihydroxy-9,10-dio -io-

2-anthranoic acid diacetate. 

ent w/v 

°graph)/ 

umes of 

ce undit 
dilute to 

Reference solution (a). Dilute 1 ml of the test solution to 

200.0 ml with the solvent mixture. 

Reference solution (b). Dissolve 5 mg of triacetyl aloe-emo; 

- M-°1' Wt. 368.3 RS in -5 MiolN,W-dimethylacetamide and dilute to 25 mi with  

the solvent mixture. Dilute 5.0 ml of this solution to 200.0
1111  

• 
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Inject reference solution (b). The test is not valid unlcs 
relative standard deviation for replicate injections is not 
than 5.0 per cent. 

s the 
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DIAZEPAM DIACEREIN CAPSULES 

Diacerein Capsules 
Diacerein Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of diacerein, 
C 19 1-1 1208 . 

Usual strength. 50 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of citrate buffer pH 6.0, prepared by dissolving 

1.816 g of citric acid and 11.91 g of trisodium citrate in 

1000 ml of water, adjusted to pH 6.0 with 0.1 M sodium 

hydroxide or 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary 
with dissolution medium at 340 nm (2.4.7). Calculate the content 
of diacerein, C 19l-1 1208 in the medium from the absorbance 
obtained from a solution prepared by dissolving 25 mg of 
diacerein RS in 10.0 ml of acetonitrile and dilute to 100 ml 
with dissolution medium. Dilute 5.0 ml of this solution to 50 ml 
with the dissolution medium. 

D. Not less than 75 per cent of the stated amount of C I9H 1208 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Store and inject the solutions at 4°. 

Solvent mixture (a). 60 volumes of acetonitrile and 20 volumes 

of water. 

Solvent mixture (N. 20 volumes of tetrahvdrofuran, 60 

volumes of acetonitrile and 20 volumes of water. 

Test solution. Disperse the contents of capsules containing 
about 25 mg of Diacerein in 10 ml of tetrahydrofuran, sonicate 
and dilute to 50.0 ml with solvent mixture (a), filter. 

Reference solution (a). Dissolve about 25 mg of the diacerein 

RS in 10.0 ml of tetrahydrolUran, sonicate and dilute to 50.0 ml 
with solvent mixture (a). 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with solvent mixture (b). Further dilute 5.0 ml of this 
solution to 50.0 ml with the same solvent. 

-- mobile phase: a mixture of 62 volumes of a buffer soli  
prepared by diluting 2 ml of orthophosphoric ac 
1000 ml of water and 38 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 2.0 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of buffer pH 3.0 prepared by 
diluting 1.4 ml of triethylamine in 100 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid and 50 volumes of 
acetonitrile. 

Test solution. Disperse the contents of capsules cont; 
about 50 mg of Diacerein in 200 ml of solvent mixture, so 
for 10 minutes and dilute to 250.0 ml with the solvent mi 
filter. Further dilute 5.0 ml of this solution to 20.0 ml w 
solvent mixture. 

Reference solution. A 0.005 per cent w/v solution ofdia 

RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packe 

octadecylsilane bonded to porous silica (5 gm) (s 
Inertsil ODS-3), 

- mobile phase: a mixture of 75 volumes of buffer sc 
prepared by diluting 1.4 ml of triethylamine in 101 

water, adjusted to pH 7.0 with orthophosphon 
and 25 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 20 IA 

Inject the reference solution. The test is not valid unl 
theoretical plates is not less than 2000, tailing facto 
more than 2.0 and the relative standard deviation of re 
injections is not more than 2.0 per cent. 

CI 

C161-113C1N20 	 Mol. Wt. 284.7 

Diazepam is 7-chloro-1,3-dihydro-l-methy1-5-phenyl-
1,4- benzodiazepin-2-one. 

Diazepam contains not less than 98.5 perpnt and not more 
than 101.0 per cent of C I6H 13CIN20, calculated on the dried 
basis. 

Category. Anxiolytic; sedative; anticonvulsant. 

Dose. In anxiety states, 2 mg thrice daily, increased if necessary 
to 15 to 30 mg daily, in divided doses; in insomnia associated 
with anxiety, 5 to 15 mg at bedtime. By intramuscular or slow 
intravenous injection, 10 mg, repeated if necessary after 
4 hours. 

Description. A white or almost white to pale yellow, crystalline 
powder; odourless or almost odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diazepam RS 
or with the reference spectrum of diazepam. 
B. Measure the absorbances in subdued light immediately 
after preparation of the solution. 

When examined in the range 230 nm to 360 nm (2.4.7), a 0.0005 
per cent w/v solution in 0.05 M methanolic sulphuric acid 

about 0.23. 

shows absorption maxima at about 241 nm and 284 nm; 
absorbance at about 241 nm, about 0.5 and at about 284 nm, 

C.Measure the absorbance in subdued light immediately 
after preparation of this solution. 

When examined in the range 325 nm to 400 nm (2.4.7), a 
0.0025 per cent w/v solution in 0.05 M methanolic sulphuric 
acid shows an absorption maximum only at about 366 nm; 
absorbance at about 366 nm, between 0.35 and 0.39. 
D.Determine by the oxygen-flask method-  J-2-.1.34), using . 

 20 mg of the substance under examination and 	of dilute 
sodium hydroxide solution as the absorbing liquid. When 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 10 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 
Reference solution (a). A solution containing 0.01 per cent 
w/v each of nordazepam RS and diazepam RS in methanol. 

Reference solution (b). A solution containing 0.0001 per cent 
w/v of diazepam impurity B RS (3-amino-6-chloro-l-methyl-
4-phenylcarbostyril RS), 0.00001 per cent w/v of diazepam 
impurity A RS (2-methylamino-5-chlorobenzophenone RS) 
and 0.0003 per cent w/v of nordazepam RS in methanol. 
Chromatographic system 

- a stainless steel column 15 cm x 3.9 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 40 volumes of acetonitrile, 
40 volumes of water and 20 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 255 nm, 
- injection volume: 10 

The relative retention time with reference to diazepam for 
nordazepam is about 0.76. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to nordazepam and diazepam 
is not less than 4.0, the column efficiency is not less than 5000 
theoretical plates for the principal peak and the tailing factor 
is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to diazepam impurity A is not more than 
0.01 per cent, the area of peak corresponding to diazepam 
impurity B is not more than 0.1 per cent and the area of peak 
corresponding to nordazepam is not more than 0.3 per cent. 
The area of any other secondary peak is not more than 0.1 per 
cent and the sum of the areas of all the secondary peaks is not 
more than 1.0 per cent, calculated by area normalisation. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure of 1.5 to 2.5 kPa for 4 hours. 

Assay. Dissolve 0.25 g in 80 ml of anhydrous glacial acetic 
acid-With -theald of heat, if necessary and cool. Titrate with 
0.I 114 pert toric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

the process is complete, acidify the solution with dilute 
sulphuric acid and boil gently for 2 minutes; the solution 
gives the reactions of chlorides (2.3.1). 

Tests 

lining 
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Chromatographic system 	 Inject the reference solution and the test solution. 
- a stainless steel column 25 cm x 4.6 intir, --tecked--With ._:' -

le 
 ,----' 

. _ 	,._ Caulate the_eontent of C I9 H 120g in the capsules. 
octadecylsilane bonded to porous silica (3;5, gm) "Ouch , 	. 	_ -  
as Waters X-terra RP18), 	 Storage. Store protected from moisture. 
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in the chromatogram obtained with the test solut ion 
 more intense than the spot in the chromatogram 0 1-

with the reference solution. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02847 g of 
C161113CIN20. 

Storage. Store protected from light. 

Diazepam Capsules 
Diazepam Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of diazepam, 
C I6H13C1N20. 

Usual strengths. 2 mg; 5 mg; 10 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Shake a quantity of the contents of the capsules 
with sufficient methanol to produce a solution containing 
0.5 per cent w/v of Diazepam, allow to settle and decant the 
supernatant liquid. 

Reference solution. A 0.5 per cent w/v solution of diazepam 
RS in methanol. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air, spray with a 10 per cent v/v solution of 
sulphuric acid in ethanol, heat at 105° for 10 minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows two absorption maxima 
at about 242 nm and 284 nm. 

Tests 

Related substances and decomposition products. Determine 
in subdued light by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of equal volumes of hexane and 
ethyl acetate. 

NOTE- Prepare the following solutions freshly. 

Test solution. Shake a quantity of the contents of the capsules 
containing 50 mg of Diazepam with 5 ml of acetone and filter. 

Reference solution. Dilute 1 volume of the test solution to 
50 volumes with acetone. 

Apply to the plate 20 ill of the test solution:and 5 pl-orthe,, 
reference solution. After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. Any secondary spot 

omptly 
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Uniformity of content. Complies with the test stated under 
Capsules using the following method of analysis. Weigh an 
intact capsule. Open the capsule without losing any part of 
the shell and transfer the contents as completely as possible 
to a 100-m1 volumetric flask. Weigh the shell, remove any 
retained contents and reweigh the shell. To the flask add 1 ml 
of water, mix and allow to stand for 15 minutes. Add 80 ml of a 
0.5 per cent w/v solution of sulphuric acid in methanol, shake 
for 15 minutes, add sufficient of the methanolic sulphuric 
acid to produce 100.0 ml and filter. Dilute suitably, if necessary 
and measure the absorbance at the maximum at about 284 nm 

(2.4.7). Calculate the content of C I6H 13CIN20 taking 450 as the 

specific absorbance at 284 nm, making an appropriate 

adjustment for any retained capsule content. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 

containing about 10 mg of Diazepam, add 5 ml of water and 

complete the test as described under Uniformity of content 

beginning at the words "mix and allow to stand for 

15 minutes....". Calculate the content of CI6H13C1N20 taking 

450 as the specific absorbance at 284 nm. 

Storage. Store protected from light. 

Diazepam Injection 
Diazepam Injection is a sterile solution of Diazepam' 11 Water 

for Injections or other suitable solvent. 

Dia4epam 41" ction contains not less than 90.0 per cent and 

not mbre that:1110.0 per cent of the stated amount of diazePam . 

 C.44-1 13C11•12Q. 

csua l strengths. 5 mg per ml; 10 mg per ml. 

Descri p t i on. A clear, colourless or almost colourless solution. 

Wen"' cation  

A.pet' !mine by thin-layer chromatography (2.4.17), coating 

the  plate with silica gel G.  

Mobile phase. A mixture of 100 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Dilute if necessary, a measured volume of the 
injection with water to produce a solution containing 5 mg of 

RD  eiazfere  eP n  nlicePseor mi.  solution. A 0.5 per cent w/v solution of diazepam 

d)rrPyPitnihYel:Pec acid 	 or 10 minutes and 
m 

tl the  

methanol. 

ce in lni polain ethanol, heat at 105° f 

plate 2 gl of each solution. After development, 
air, spray with a 10 per cspt v/v solution of 

examine under ultraviolet light at 254 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solutio 1. 

B.Mien examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 242 and at about 284 nm. 

Tests 

pH (2.4 24). 6.2 to 6.9. 

Bacterial endotoxins (2.2.3). Not more than 11.6 Endotoxin 
Units p n.  mg of diazepam. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing 10 mg of Diazepam, 
add 20 ml of buffer solution pH 7.0 and extract with four 
quantities, each of 20 ml, of chloroform, passing each extract 
through about 5 g of anhydrous sodium sulphate and dilute 
the combined chloroform extracts to 100.0 ml with chloroform. 

absorbance 

10.0 ml of this solution to dryness under nitrogen, 
add sufficient volume of a 0.5 per cent w/v solution of 

450 as the 

 
sul

phuric specific absorbance at 284 nm. 

ic acid in methanol to produce 100.0 ml. Measure the 
nce of the resulting solution at the maximum at about 

284 nm (2.4.7). Calculate the content of CI6H13C1N 20 taking 

Storage. from . Stoomreliignhts.ingle dose or multiple dose containers 
protected 
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Usual strengths. 2 mg; 5 mg; 10 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 100 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Shake a quantity of the powdered tablets with 
sufficient methanol to produce a solution containing 0.5 per 
cent w/v of Diazepam, allow to settle and decant the supernatant 
liquid. 

Reference solution. A 0.5 per cent w/v solution of diazepam 
RS in methanol. 

Apply to the plate 2 ill of each solution. After development, 
dry the plate in air, spray with a 10 per cent v/v solution of 
sulphuric acid in ethanol, heat at 105° for 10 minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

B. When examined in the range 230 to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 242 and at about 284 nm. 

Tests 

Relatedlubstances and decomposition products. Determine 
in subdued light by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of equal volumes of hexane and 
ethyl acetate. 

Test solution. Prepare freshly by shaking a quantity of the 
powdered tablets containing 50 mg of Diazepam with 5 ml of 
ethanol (95 per cent) and filtering. 

Reference solution. Dilute 1 ml of the test solution to 50 ml 
with ethanol (95 per cent). 

Apply to the plate 20 ill of the test solution and 5 pi of the 
reference solution. After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0. 1 Mhydrochloric acid, 
Speedatid t Wit"p's.. 100 rpm and 45 minutes. Lo 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0. 1 Mhydrochloric acid, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter pr 
through a membrane filter disc with an average pore di 
not greater than 1.0 1.1M. Reject the first few ml of the 
and dilute a suitable volume of the filtrate with 
hydrochloric acid. Measure the absorbance of the re 
solution at the maximum at about 242 nm (2.4.7). Calcu 
content of diazepam, C 16H 13C1N20 in the medium fr 
absorbance obtained from a solution of known concer 
of diazepam RS. 

D. Not less than 85 per cent of the stated amo 

C 16H I 3C1N20. 

im Tablets contain not less than 92.5 per cent and 'not .  :- 
an 107.5 per cent of the stated amount &diazepam. 
N20. 
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0. 
N CH 3  

N H 
0 

CH 3  

CI CI 

not greater than 1.0 gm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 0.1 M 

hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 242 nm (2.4.7). Calculate the 
content of diazepam,C 16H 1 1C1N20 in the medium from the 
absorbance obtained from a solution of known concentration 
of diazepam RS. 

D. Not less than 85 per cent of the stated amount of 
CI6H 13CIN,0. 

Uniformity of content. Complies with the test stated under 

Tablets. 

Powder one tablet, add 1 ml of water, mix and allow to stand 
for 15 minutes. Add 80 ml of a 0.5 per cent w/v solution of 
sulphuric acid in methanol, shake for 15 minutes, add 

sufficient of the methanolic sulphuric acid to produce 
100.0 ml and filter. Dilute suitably, if necessary and measure 
the absorbance at the maximum at about 284 nm (2.4.7). 
Calculate the content of C I6H 1 3C1N20 in the tablet taking 450 
as the specific absorbance at 284 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 10 mg of Diazepam, add 5 ml of 
water and complete the test as described under Uniformity of 
content beginning at the words "mix and allow to stand for 15 
minutes....". Calculate the content of C 16H 13C1N 20 taking 450 

as the specific absorbance at 284 nm. 

Storage. Store protected from light. 

Diazoxide 

0„Q 
CI 	S.

NH 

N CH3 

C8H7CIN202S 
	 Mol. Wt. 230.7 

Diazoxide is 7-chloro-3-methyl-2H-1,2,4-benzothiadiazine 
1,1-dioxide. 

Diazoxide contains not less than 98.0 per cent and not more 
than 101.0 per cent of C g1-1 7C1N,02 S, calculated on the dried 

basis. 

Category. Antihypertensive. 

Dose. In hypoglycemia, orally, 3 to 5 mg per Kg daily, in 2 to 3 
divided doses; maintenance dose is 3 to 8 mg per Kg daily up 
to 1g daily; In hypertensive crises, intravenous, L-to 3 mg per 
Kg, repeat 5 to 15 minutes if needed, maximum 150 mg. 

Description. A white or almost white, fine or crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. 
Tests B, C and D may he omitted if test A is carried out 

A. Determine by infrared absorption spectrophotometlY (2;6). 
Compare the spectrum with that obtained with diazoxide RS 
or with the reference spectrum of diazoxide. 

B. Dissolve 0.05 g in 5 ml of 1 Msodium hydroxide, dilute to 
50 ml with water. Dilute 1.0 ml of this solution to 100 ml with 
0.1 M sodium hydroxide. When examined in the range 230 nip 
to 350 nm (2.4.7), the resulting solution shows an absorption 
maximum at 280 nm and a shoulder at 304 nm. The specific 
absorbance is 570 to 610. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (b). 

D. Dissolve about 20 mg in a mixture of 5 ml of hydrochloric 

 acid and 10 ml of water. Add 0.1 g of zinc powder. Boil for 
5 minutes, cool and filter. To the filtrate add 2 ml of a 0.1 per 

cent w/v solution of sodium nitrite and mix. Allow to stand for 
1 minute and add 1 ml of a 0.5 per cent solution of 
naphthylethylenediamine dihydrochloride. A red or violet-

red colour develops. 

Tests 

Appearance of solution. Dissolve 0.4 g in 2 ml of / Msodium 

hydroxide and dilute to 20 ml with water. The solution is clear 

(2.4.1), and not more intensely coloured than reference solution 
YS7 (2.4.1). 

Acidity or alkalinity. To 0.5 g of the substance under 

examination, add 30 ml of carbon dioxide-free water, shake 

for 2 minutes and filter. To 10 ml of the filtrate add 0.2 ml of 

0.01 Msodium hydroxide and 0.15 ml of methyl red solution, 
the solution is yellow. Not more than 0.4 ml of 0.01 M 

hydrochloric acid is required to change the colour of the 

indicator to red. 

Related substance. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 7 volumes of ammonia, 25 volumes 

of methanol and 68 volumes of chloroform. 

Test solution (a). Dissolve 0.1 g of the substance under 
examination in a mixture of 0.5 ml of 1 Msodium hydroxide 

and 1 ml of methanol and dilute to 5 ml with methanol. 

Test solution (h). Dilute 1 ml of test solution (a) to 5 ml with a 
mixture of 1 volume of 1 Msodium hydroxide and 9 volumes 

of methanol. 

Reference solution (a). Dilute 0.5 ml of test solution (a) to 

- - 100 .0-•with amixture of 1 volume of 1 M sodium hydroxide 

andv0 volumes of methanol. 

Reference solution (b). Dissolve 20 mg of diazoxide RS in a 
m ixture of 0.5 ml of 1 Msodium hydroxide and 1 ml of methanol 

and dilute to 5 ml with methanol . 

A pply to the plate 5 Al of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.2 g with gentle heating in 50 ml of a mixture 
of 1 ml of water and 2 ml of dimethylformamide. Titrate with 
0 . 1 M sodium hydroxide, determini the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0. 1 Msodium hydroxide is equivalent to 0.02307 g of 
CsH7CN202S. 

Diazoxide Tablets 
Diazoxide Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of diazoxide, 
C8H-C1N202S. 

Usual strength. 50 mg. 

Identification 

Shake a quantity of the powdered tablets containing 0.2 g of 
Diazoxide with 50 ml of absolute ethanol, filter and evaporate 
the filtrate to dryness at a pressure of 2 kPa. The residue 
complies with the following tests. 
A.When examined in the range 230 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 Msodium hydroxide shows 
an absorbance maximum only at 280 nm. 
B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 
.1101)ile phase. A mixture of 50 volumes of toluene, 30 volumes 
of ether and 20 volumes of acetone. 
Test solution. A 0.02 per cent w/v solution of the residue in 
methanol. 

Reference solution. A 0.02 per cent w/v solution of diazoxide 
RS in methanol. 
Apply to the plate 20 ill of each solution. After development, 
dry the plate in air until the solvent has evaporated, examine 
under ultraviolet light at 254 nm and then spray the dried plate With ethanolic sulphuric acid (20 per cent). heat at - 105°1'0r 
30 minutes and immediately expose to nitrous fumes in a closed 
glass tank for 15 minutes (the nitrous fumes may be generated 

by adding 7 M sulphuric acid dropwise to a solution 
containing 10 per cent w/v of sodium nitrite and 3 per cent 
w/v ofpotassium iodide. Place the plate in a current of warm 
air for 15 minutes and spray with a 0.5 per cent w/v solution of 
N-(1-naphthyl)ethylenediamine dihydrochloride in ethanol 
(95 per cent). If necessary allow to dry and repeat the 
spraying. The principal spot in the chromatogram obtained 
with test solution corresponds to that in the chromatogram 
obtained with reference solution. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 7 volumes of 18 M ammonia, 25 
volumes of methanol and 68 volumes of chloroform. 
Test solution. Shake a quantity of the powdered tablets 
containing 0.75 g of Diazoxide with 40 ml of 0.1 M sodium 
hydroxide for 30 minutes, filter and dilute the filtrate to 50 ml 
with 0.1 M sodium hydroxide. 

Reference solution. Dilute 1 ml of the test solution to 200 ml 
with 0.1 Msodium hydroxide. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution 
(0.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.05 g of Diazoxide, add 70 ml of 
methanol, shake for 1 hour, add sufficient methanol to produce 
100 ml, mix and filter. Dilute 5 ml of the filtrate to 250 ml with 
0.1 M sodium hydroxide. Measure the absorbance of the 
resulting solution at the maximum at about 280 nm (2.4.7). 
Calculate the content of C 81-17C1N202S taking 585 as the specific 
absorbance at 280 nm. 

Diclofenac Diethylamine 

Cisfi-o2CI,N,0 '  2 
	

Mol. Wt. 369.3 

•Diclofonac Diethylamine is diethylammonium 2-[(2,6- 
diehloroanilino)phenyl]acetate. 

1 804 1 .845 
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DICLOFENAC D1ETHYLAMINE 

Diclofenac Diethylamine contains not less than 99.0 per cent 
and not more than 101.0 per cent of C I8H22C12N202, calculated 
on the dried basis. 

Category. Analgesic; antiinflammatory. 

Description. A white to light beige, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diclofenac 
diethylamine RS or with the reference spectrum of diclofenac 
diethylamine. 

B. Determine by thin-layer chromatography (2.4.17), using the 
plate coated with silica gel GF254. 

Mobile phase. A mixture of 1 volume of hydrochloric acid, 1 
volume of water, 6 volumes of glacial acetic acid and 11 
volumes of ethyl acetate. 

Test solution. Dissolve 1.0 g of the substance under 
examination in 100.0 ml of methanol. 

Reference solution. A 1.0 per cent w/v solution of diclofenac 
diethylamine RS in a methanol. 

Apply to the plate 10 µl of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 110° for 15 minutes, 
the chromatogram obtained with the reference solution shows 
two clearly separated spots.The two principal spots in the 
chromatogram obtained with the test solution correspond to 
that in the chromatogram obtained with the reference solution. 

C. Melting point (2.4.21). About 154° with decomposition. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
methanol is clear (2.4.1), The absorption of the solution 
measured at 440 nm is not more than 0.05. 

pH (2.4.24). 6.4 to 8.4, determined in a 1.0 per cent w/v solution 
in ethanol (10 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
same solvent. 

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.0P05 pei-cent 
w/v of diclofenac impurity A RS[1(2, 6 dichloropheny1) - 1,3 - 

IP 2018 

Diclofenac Gel 
Diclofenac Gel is a Diclofenac Diethylamine in a suitable base. 

Diclofenac Gel contains not less than 90.0 per cent and not 

more Ulan 110.0 per cent of the stated equivalent amount of 
- diclofenac diethylamine, C181 -122C12N202. 

Usual strength. 1.16 per cent w/w.  

0)201 8  

Identification  

Determine by thin-layer chromatography (2.4.17), using the 

plate coated with silica gel GF254. 

Mobile phase. A mixture of 1 volume of hydrochloric acid, 

1 volume of water, 6 volumes of glacial acetic acid and 

11 volumes of ethyl acetate. 

Test solution. Disperse a quantity of the gel containing 50 mg 

of Diclofenac Diethylamine in 12.5 ml of 0.5Msodium chloride 

and shake until a homogeneous suspension is obtained. Add 
of chloroform, shake well and mix with the aid of 

u12 ml  ultrasound nd for 5 minutes. Allow the layers to separate, filter 
the chloroform layer through a suitable glass fibre filter and 

Rf

eus e 

esolu h 

 

Reference 

filtrate.

tion. A 0.2 per cent w/v solution of diclofenac 
diethylamine RS in chloroform. 	♦e 

phase to rise 15 cm. After development, dry the plate at 105°, 

e

the 

r 

spray with ninhydrin solution and heat at 110° for 15 minutes. 

Apply to the plate 2 IA of each solution. Allow the mobile 

The two principal spots in the chromatogram obtained with 
the test solution correspond to that in the chromatogram 
obtained with the reference solution 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the gel containing 50 mg of 
Diclofenac Diethylamine with 50 ml ofacetone for 10 minutes, 
filter and evaporate the filtrate to dryness under reduced 
pressure. Dissolve the residue in 10.0 ml of a mixture of 40 
volumes of water and 60 volumes of methanol , dilute 1.0 ml 
of this solution to 5.0 ml with the mobile phase and filter 
through a suitable glass fibre filter. 

ml with 	
ha Reference es tolunt oiol.n (a). Dilute 1.0 ml of test solution to 100.0 

Reference. oc le. solution (b). A 0.01 per cent w/v solution each of 
diclofenac sodium RS and diclofenac impurity A RS [1-(2,6- 
dichloropheny1)-1,3-dihydro-2H-indo1-2-one RS] in 
methanol 

 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane silica gel (5 pm), 
- mobile phase: 34 volumes of a mixture of equal volumes 

mofetah0a.nlopler cent w/v solution of orthophosphoric acid 
and a 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate, adjusted to pH 2.5 and 66 volumes of 

flow rate: 1 ml per minute,  

- injection volume: 
oe2rset i  at  254 nm. 

- 	
•  

DICLOFENAC GEL 

The retention times are about 25 minutes for diclofenac and 
about 12 minutes for diclofenac impurity A. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to diclofenac and diclofenac 
impurity A is not less than 6.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of principal peak. In 
the chromatogram obtained with test solution, the area of any 
secondary peak is not more than 0.5 times the areas of principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of all the secondary peaks is not 
more than the area of principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent). 

Other tests. Comply with the tests stated under Gels. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the gel containing 50 mg of 
Diclofenac Diethylamine with 50 ml ofacetone for 10 minutes, 
filter and evaporate the filtrate to dryness under reduced 
pressure. Dissolve the residue in 100.0 ml of a mixture of 40 
volumes of water and 60 volumes of methanol. Dilute 1.0 ml 
of this solution to 10.0 ml with the mobile phase and filter 
through a glass fibre filter (Whatman GF/C is suitable). 

Reference solution (a). A 0.005 per cent w/v solution of 
diclofenac sodium RS in methanol. 

Reference solution (b). A 0.01 per cent w/v solution each of 
diclofenac sodium RS and diclofenac impurity A RS in 
methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane silica gel (5 gm), 
- mobile phase: 20 volumes of a mixture of equal volumes 

of a 0.1 per cent w/v solution of orthophosphoric acid 
and a 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2.5 and 80 
volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The retention times are about 5 minutes for diclofenac and 
about 4 minutes for diclofenac impurity A. 

Inject reference solution (b). The test is not valid unless the 
resolution between the diclofenac peak and diclofenac 
impurity A peak is not less than 2.0. 

- Inject. refereilcesolution (a) and the test solution. 

Calculate the content of C I  RH22C12N202 in the gel. 

dihydro-2H-indol-2-one RS] and add 1.0 milofpteasct 

packed 

ed 

 with 

in th mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm,  

endcapped octylsilane silica gel (5 pm), 
- mobile phase: 34 volumes of a mixture of equal volumes 

 of a 0.1 per cent w/v solution of orthophosphoric acid 
and a 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2 . 5 and  
66 volumes of methanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

The retention times are about 25 minutes for diclofenac and 
about 12 minutes for diclofenac impurity A. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to diclofenac and diclofenac 
impurity A is not less than 6.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.2 
per cent); the sum of the areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.5 g in 30 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03693 g of 

Cial-122C12N202- 

Storage. Store protected from light and moisture. 
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1 mg of Cal 10C12NNa02  is equivalent to 1.1609 mg of 

C18H22C12N202 . 

Storage. Store in a cool, dry place, at a temperature not 
exceeding 30°. 

Labelling. The label states the quantity in terms of diclofenac 
diethylamine as well as the equivalent amount of diclofenac 
sodium. 

Diclofenac Sodium 

CI 

CI4H10C 1 2NNa02 
	 Mol. Wt. 318.1 

Diclofenac Sodium is sodium 2-[(2,6-dichloropheny1)- 
amino]phenylacetate. 

Diclofenac Sodium contains not less than 98.5 per cent and 
not more than 101.0 per cent of C I4H10C12NNa02 , calculated on 
the dried basis. 

Category. Analgesic; anti-inflammatory. 

Dose. Orally or by intramuscular injection, 25 to 75 mg. 

Description. A white to slightly yellowish crystalline powder; 
slightly hygroscopic. 

Identification 

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diclofenac 
sodium RS or with the reference spectrum of diclofenac 
sodium. 

B. To 1 ml of a 0.4 per cent w/v solution in methanol add 1 ml 
of nitric acid; a dark red colour develops. 

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution(a). 

D. A 1.0 per cent w/v solution gives the reaction of sodium 
salts (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w,kv solution in 
methanol is clear (2.4.1), and not more intensiOly coloured 
than reference solution BYS6 (2.4.1). 

pH (2.4.24). 6.5 to 8.5, determined on a 1.0 per cent w/v soluti on.  

solution in methanol at about 440 nm, not more than 

Light absorption (2.4.7). Absorbance of a 5.0 per cent w/v 
0.050.  

(2.4.14). 
Related substances. Determine by liquid chromat .ograpk 

Test solution. Dissolve 50 mg of the substance  under 
 in methanol and dilute to 50 ml ith h 

solvent. 

Reference solution (a). A 0.0002 per cent w/v so 
diclofenac sodium RS in methanol. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of diclofenac sodium RS and 1-(2,6- 
dichloropheny1)4,3-dihydro-2H-indo1-2-one RS (diclofen ac 

 impurity A RS) in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-capped octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 34 volumes of a solution 

containing 0.5 g per litre of phosphoric acid and 0.8 g 
per litre of sodium dihydrogen phosphate adjusted to 
pH 2.5 with phosphoric acid, and 66 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
impurity A is not less than 6.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution: the area of any 
secondary peak is not more than the area of the principal peak 

in the chromatogram obtained with reference solution (a) 

(0.2 per cent); the sum of the areas of all the secondary peaks 

is not more than 2.5 times that of the principal peak in the 

chromatogram obtained with reference solution (a) (0.5 per 

cent). Ignore any peak with an area less than 0.25 times the 

area of the principal peak in the chromatogram obtained with 

the reference solution (a). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.  c-rt 

Assay. Dissolve 0.2 g in 50 ml of anhydrous glacial acetic 

acid. Titrate with 0.1 Mperchloric acid, determining the end-

point potentiometrically (2.4.25). Carry out a blank titration. 

1 mtof 0,1 Mperchloric acid is equivalent to 0.0118 1  g of 

C14IlioC12NNa02- 
Storage. Store protected from light. 

Diclofenac Injection 

Dialofen eocdtiium is a te  Injsectrii loen 

Diclofena ■ solution of Diclofenac Sodium 

in Water for  S

odium 

Injection 

 

I. Injections. It may contain Propylene Glycol, Benzyl 
id sufficient Sodium Hydroxide to adjust the pH of 

the solu
ill::: 

ti(i. 
and ci

41.110C12NNa02. 

nDoitemlooferenat  
than 105.0 per cent of the stated amount of diclofenac 

s 
solution. 

 

c Injection contains not less than 95.0 per cent and 

gcopleorumrlle. ss to yellowish liquid. 
DUsual e sc r  spt t  eofing t A

h . clear,

2 5m 

Identific ation 

Determine by thin-layer chromatography (2M'17), coating the 

plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of chloroform, 
5 volumes of acetone and 5 volumes of formic acid in a 
gmtustrast oe Icihoanm.b 

Dilute 

 ir. l  

ute a suitable volume of the injection 
containing 25 mg of Diclofenac Sodium to 10 ml with 
methanol. 

Reference solution. A 0.25 per cent w/v solution of diclofenac 
sodium RS in methanol. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. Alternatively, spray with a 0.5 per 
cent w/v solution of potassium dichromate in sulphuric acid 
(20 per cent). By both methods of visualisation, the principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

Tests 

pH (2.4.24). 8.1 to 9.0. 

Assay. 

Dtteieoists. Comply with the tests stated under Parenteral 
Preparatio ns (Injections). 

Determine by liquid chromatography (2.4.14). 

Reference

dRmmT ieecoo.fs ibbetofiirilseeeeo nnp/ p 

Reference 

w/v 

each  pha se. Dilute 1.0 ml of this solution to 10.0 ml with the 

containing 50 mg of Diclofenac Sodium to 100.0 ml with the 

phase. 

hhectz a  ,ion. Dilute a suitable volume of the injection 

volution (b). A solution containing 0.0005 pet cent 
of diclofenac sodium RS and 142,6-dichloro- 

sodium RS in the mobile phase. 
solution (a). A 0.005 per cent w/v solution of 

phenyl)-1,3-dihydro-2H-indo1-2-one RS (diclofenac impurity 
A RS) in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 34 volumes of a mixture of 

equal volumes of a 0.1 per cent w/v solution of 
orthophosphoric acid and a 0.16 per cent w/v solution 
of sodium dihydrogen orthophosphate, adjusted to 
pH 2.5, and 66 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity A is 
not less than 6.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I4H 2OCI,NNa02  in the injection. 

Diclofenac Gastro-resistant Tablets 

Diclofenac Tablets; Diclofenac Sodium Gastro-resistant 
Tablets; Diclofenac Sodium Tablets 

Diclofenac Gastro-resistant Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of diclofenac sodium, C I4H I0C12NNa0,. They are made gastro-
resistant by enteric-coating or by other means. 

Usual strengths. 25 mg; 50 mg. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel 60 F254 or using a precoated silica gel 
60 F254 plate. 

Mobile phase. A mixture of 100 volumes oftoluene,10 volumes 
of hexane and 10 volumes of anhydrous formic acid. 

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of Diclofenac Sodium with 5 ml of methanol, 
centrifuge and use the supernatant liquid. 

Reference solution. A 1 per cent w/v solution of diclofenac 
sodium RS in methanol. 

Apply separately to the plate 1 ill of each solution. After 
development, dry the plate in a current of warm air and examine 
under ultraviolet light at 254 nm. Alternatively, spray the plate 
with_a--0.5 percent w/v solution of potassium dichromate in 

• sulphuric acid (20 per cent). By both methods of 
visualisation, the principal spot in the chromatogram obtained 
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with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing about 50 mg of Diclofenac Sodium with 70 ml of 
the mobile phase for 30 minutes and dilute to 100.0 ml with the 
mobile phase, centrifuge and filter the supernatant liquid. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
5.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of diclofenac sodium RS and diclofenac impurity A 
RS [1-(2,6-dichloropheny1)-1,3-dihydro-2H-indo1-2- 
one RS] in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Zorbax C8), 

- mobile phase: a mixture of 34 volumes of a solution 
containing a mixture of equal volumes of a 0.1 per cent 
w/v of orthophosphoric acid and a 0.16 per cent w/v 
of sodium dihydrogen orthophosphate, adjusted to 
pH 2.5 and 66 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The retention time of diclofenac is about 25 minutes and that 
of diclofenac impurity A is about 12 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
impurity A is not less than 6.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of diclofenac. In 
the chromatogram obtained with the test solution, the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent) and the sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent) and any 
peak with relative retention times of 0.67 and 0.1 with reference 
to the principal peak. 

Other tests. Comply with the tests stated In 

Assay. Determine by liquid chromatography 

Test solution. Weigh and powder 20 tablets. Disperse  a  
of the powder containing 50 mg of Diclofenac Sodium i n the  
mobile phase, dilute to100.0 ml with the mobile ph and  

phase. 

Reference solution (a). A 0.005 per cent w/v solution 

filter. Dilute 5.0 ml of the solution to 50.0 ml with th e mobile 

 a 

quantity 

diclofenac sodium RS in the mobile phase. 

Reference solution (b). A solution containing 0.0005 per  cent 
 w/v each of diclofenac sodium RS and diclofenac imp urity . 

A RS [1-(2,6-dichloropheny1)-1,3-dihydro-2H-ind 01-2-one 
 RS] in the mobile phase. 

149- 

Use chromatographic system as described in the RelatedA  lateids  
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity  
not less than 6.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C ial-l ioCi2NNa02 in the tablet..; 

Storage. Store protected from light. 

Diclofenac Prolonged-release Tablets 

Diclofenac Sodium Prolonged-release Tablets 

Diclofenac Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Diclofenac Prolonged-release Tablets contain not less than 

90.0 per cent and not more than 110.0 per cent of the stated 

amount of diclofenac sodium, C I4 H 10C12NNa02. 

Usual strength. 100 mg. 

Identification 

Disperse a quantity of powdered tablets containing 0.15 g of 

Diclofenac Sodium with 0.5 ml ofglacial acetic acid and 151111  

of methanol with the aid of ultrasound, filter and collect the 

filtrate in 15 ml of water. Filter the precipitate under reduced 
pressure, wash with four 5-ml quantities of water and dry the 

residue at 105° for 2 to 3 hours. Determine by infrared 

absorption spectrophotometry (2.4.6) on the residue. Compare 

same manner or with the reference speni
oS  

treated in the
t  the spectrum with that obtained with diclofenac s,

9Z i R5 

 diclofenac. 

2). Complies with the test stated under Tables. 

Related! substances. Determine by liquid chromatography 

(7-2; 

 

Test lution. Disperse a quantity of the powdered tablets 
50 mg of Diclofenac Sodium with 70 ml of the mobile 

pc°hnataseinwirligth the aid of ultrasound for 30 minutes and dilute to 
with the mobile phase, centrifuge and filter. 

RS (1 -(2, 
e 

Reference 

diclofenacess 

solution 

idutiuiomn  R(  bS)  in themobile

on containing 

Reference solution (a). A 0.0001 per cent w/v solution of 

 (elr-Fh of diclofenac sodium RS and diclofenac impurity A 
',6-dichloropheny1)-1,3-dihydro-2H-indo1-2-one RS) 

o np thaai ns n

. g 0.0005 per cent 

mobile phase. inthe arn:

ainless steel column 25 cm x 4.6 mm, packed with 
tographic system ro Ch 

mcm:ontaining a mixture of equal volumes of 0.1 per centco  

it 
tyblisleilane bonded to porous silica (5 p*, 

phase: a mixture of 34 volumes of a solution 

w/v of orthophosphoric acid and 0.16 per cent w/v of 
sodium dihydrogen orthophosphate dihydrate, 
adjusted to pH 2.5 and 66 volumes of methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
impurity A is not less than 6.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per 

 tests. 

cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained 

 

with reference solution (a) (0.05 per cent). 

O  

sts. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 
wRdRpoTiheefeleff. v:Itetesohesrrefeeno:etcinopuh ccc14,

yder containing 0.5 g of Diclofenac Sodium in 
, solution. Weigh and powder 20 tablets. Disperse a quantity 

methanol with the aid of ultrasound and dilute with the mobile 
Rs 

 in the mobile 

0.005 per cent w/v of diclofenac sodium. 
Reference solution (a). A 0.005 per cent w/v solution of 
dic lofenac sodium RS in the mobile phase. 

e solution (b). A solution containing 0,-0005 pereent 
mo fodbiici  /eofpebnaas  ce  sodium RS and  diclofendc impurity A 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 20 volumes of equal volumes 

of 0.1 per cent w/v solution of orthophosphoric acid 
and 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2.5 and 
80 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity A is 
not less than 2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I4H 10C12NNa02  in the tablet. 

Storage. Store protected from light and moisture. 

Diclofenac Sodium and Paracetamol 
Tablets 

Diclofenac Sodium and Paracetamol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of diclofenac sodium C 14H 10C12NNaO2  and 
paracetamol C8H9NO2. 

Usual strength. Diclofenac sodium 50 mg and Paracetamol 
325 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.8, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

100.0 ml 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary with the 
mobile phase. 

Referefesolaion. A solution containing 0.0032 per cent w/v 
of paOcetanrol RS and 0.0005 per cent w/v of diclofenac 
sodium RS in the mobile phase. 
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Chromatographic system 
a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 25 volumes of water, 75 

volumes of methanol and 1.0 volume of glacial acetic 

acid, 
flow rate: 1.3 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 gl. 

Inject the reference solution and the test solution. 

Calculate the content of C I4H 10CINNa02and C 8H9NO2 in the 

medium. 
D. Not less than 70 per cent of the stated amount of 

C I4H, 0C12NNa02and C 8 1-19N0,, 

4-Am inop henol. Determine by liquid chromatography (2.4.14). 

Solvent mixture A. Dissolve 4.6 g of tetrabutylammonium 

hydroxide (40 per cent) in 1000 ml of methanol. 

Solvent mixture B. A 0.05 M disodium hydrogen 

orthophosphate dodecahydrate solution . 

Solvent mixture C. A 0.05 M sodium dihydrogen 

orthophosphate dihydrate solution. 

Test solution. Weigh and powder 20 tablets. Weigh and transfer 
a quantity of powder containing 25 mg of paracetamol to 25.0 
ml volumetric flask. Add 6.3 ml of solvent mixture A, sonicate 
for 10 minutes and dilute to volume with a mixture of equal 
volumes of solvent mixture A and solvent mixture B. 

Other tests. Comply with the tests stated under Tablei s. 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh and tr 
a quantity of the powder containing about 325 
Paracetamol to a 50.0 ml volumetric flask, add 30 ml of 
phase and disperse with the aid of ultrasound for ab 
minutes, cool and dilute to 50.0 ml with the mobile phase  
Dilute 1.0 ml of the filtrate to 50.0 ml with the mobile p 

Reference solution. A solution containing each of 0.0 

cent w/v of paracetamol RS and 0.002 per cent of did 

sodium RS in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 nun packs 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 25 volumes of we 
volumes of methanol and 1.0 volume of glacia 

acid, 
- flow rate: 1.3 ml per minute, 

spectrophotometer set at 280 nm, 

- injection volume: 20 gl. 

Inject the reference solution. The test is not valid ur 
relative standard deviation for replicate injections is r 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I4H 10C12NNa02 and C81-1 9N 

tablets. 

Storage. Store protected from light and moist 
temperature below 30°. 

Dicloxacillin Sodium 

H 3C 

Dicloxacillin Sodium is sodium (6R)-6-[342,6-dichlo ;115;3- 

CI9H i6C12N3Na05S,H20 

5-methylisoxazole-4-carboxamido] penicillanate monohydrate. 

Dicloxacillin Sodium contains not less than 95.0 per cent and  

,.. not more than 1U2.0 per cent of C19H 16C12N3NaO5S, calculated 
.- on the anhydrous basis. , 	 iiiiir 

Category. Antibacterial. 

Dose. 250 to 500 mg. 

Description. A white or almost white crystalline powder, 

FIN orocopic. 

Identification 

Tests A and D may be omitted if tests B, C and D are carried 
out. Tests B, C and D may be omitted if tests A and D are 
carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicloxacillin 
sodium RS or with the reference spectrum of dicloxacillin 
sodium. 

B.Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel H. 

Mobile phase. A mixture of 30 volumes of 	and 
70 volumes of a 15.4 per cent w/v solution of ammonium 
acetate, adjusted to pH 5.0 with glacial acetic acid. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of water. 

Reference solution (a). A 0.5 per cent w/v solution of 
dicloxacillin sodium RS in water. 

Reference solution (b). A solution containing 0.5 per cent 
w/v each of cloxacillin sodium RS, dicloxacillin sodium RS 
and flucloxacillin sodium RS in water. 

Apply to the plate 1 .tl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air. Expose to iodine 
vapour until the spots appear and examine in daylight, the 
chromatogram obtained with reference solution (b) shows 
three clearly separated spots. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
C.Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0.05 ml of water and 
add 2 ml of sulphuric acid-formaldehyde reagent. Mix the 
contents of the tube by swirling; the colour of the solution is 
slightly greenish-yellow. Place the test-tube in a water-bath 
for I minute; a yellow colour develops. 
D.It gives reaction (A) of sodium salts (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon '4"x/de-tree water (solution A) is clear (2.4.1) and its absorb 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
dicloxacillin sodium RS in the mobile phase. 

Reference solution (b). Dilute 5.0 ml of test solution (b) to 
50.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.01 per cent 
w/v each offlucloxacillin sodium RS and dicloxacillin sodium 
RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute sodium hydroxide solution, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
injection volume: 20 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to flucloxacillin and 
dicloxacillin is not less than 2.5. 

Inject reference solution (b) and test solution (a). Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with test solution (a), the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1 per cent). The sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A. 

2-Ethylhexanoic acid. Not more than 0.8 per cent. 

Determine by gas chromatography (2.4.13). 

Test solution. Prepare a 0.1 per cent w/v solution of 
3-cyclopropionic acid (Internal standard) in cyclohexane 
(solution A). To 0.3 g of the substance under examination add 
4.0t Of-33 per cent v/v solutionlof hydrochloric acid and 
1.0 mrof solUtion (A). Shake vigorously for 1 minute, centrifuge 
if necessary and use the clear supernatant layer. 

Reference solution. A solution containing 0.00015 per cent 

w/v solution, each of 4-aminophenol RS and paracetamol 

RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 325 volumes of solvent mixture 
A, 335 volumes of solvent mixture B and 340 volumes of 
solvent mixture C. 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 245 nm, 

- injection volume: 20 

The relative retention times are 0.75 for the peaks due to 
4-aminophenol and 1.0 for paracetamol. 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 

2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to 4-aminophenol is not more than trit6 area- ofthe 
corresponding peak in the chromatogram i obtained `with 

reference solution (0.15 per cent). 
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PH (2.4 24). 5.0 to 7.0, determined in solutionA. nPec tile optical rotation (2.4.22). +128° to +143'., determined 'n a I  per cent w/v solution. 
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Reference solution. Dissolve 75 mg of 2-ethylhexanoic acid 
in solution A and dilute to 50 ml with solution A. To 1 ml of this 
solution add 4.0 ml of a 33 per cent v/v solution of hydrochloric 
acid, shake vigorously for 1 minute, centrifuge if necessary 
and use the clear supernatant layer. 

Chromatographic system 
- a wide-bore fused silica column 10 m x 0.53 mm coated 

with macrogol 20,000 2-nitrophthalate (film thickness 
1.0 gm), 

- temperature: 
column 40° from 0 to 2 minutes, 40°-200° from 2 to 7.3 
minutes and 200° from 7.3 to 10.3 minutes, 
inlet port 200°and detector 300°, 

- flow rate: 10 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 gl of the reference solution. The test is not valid unless 
the resolution between the peaks of 2-ethylhexanoic acid 
and 3-cyclohexylpropionic acid is not less than 2.0. 

Inject 1 IA of the reference solution and the test solution. 

Calculate the content of 2-ethylhexanoic acid. 

Water (2.3.43). 3.0 to 4.5 per cent, determined on 0.3 g. 

Dicloxacillin Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional tests. 

Pyrogens. Complies with the test for pyrogens (2.2.8), using 
not less than 20 mg per kg of the rabbit's weight, dissolved in 
1 ml of water for injection. 

Assay. Determine by liquid chromatography (2.4.14), using 
test solution (b), reference solution (a) and chromatographic 
system as described under the test for Related substances. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and test solution (b). 

Calculate the content of C i9H 16C12N 3Na05S. 

Storage. Store protected from moisture, at a temperature not 
exceeding 25°. If it is intended for use in manufacture of 
parenteral preparation, the container should be sterile, airtight 
and temper-proof. 

IP 2018 

Usual strengths. 250 mg; 500 mg. 

Identification 

i 
In the Assay, the principle peak in the chromatogram obtained 

 ; n the e 	i 
obtained 

with the test solution corresponds to the p  
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate with buffer solution and filter. 

Reference solution. A 0.11 per cent w/v s elution of 
dicloxacillin sodium RS in the buffer solution. Dil ute suitably 
with buffer solution. 

Use the chromatographic system as described under Assay. 

Inject the reference solution and the test solutior 

Calculate the content of C I9H 17C12N305S. 

D. Not less than 75 per cent of the stated amount of 
C 19H 17C12N305S. 

Water (2.3.43). Not more than 5.0 per cent, det ermined on 
0.1 g. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solutions. 

Buffer solution. Dissolve 5.44 g of monobasic potassium 

phosphate in 2000 ml of water, adjust the pH to 5.0 with 8 .tf 

potassium hydroxide. 

Test solution. Weigh a quantity of the mixed contents of 20 

capsules containing about 100 mg of dicloxacillin, dissolve in 

about 70 ml of buffer solution by stirring for 10 minutes, dilute 

to 100.0 ml with the buffer solution and filter. 

Reference solution. A 0.11 per cent w/v solution of 

dicloxacillin sodium RS in the buffer solution. 

Chromatographic system 
- a stainless steel column 30 cm x 4.6 mm, packed With 

octadecylsilane bonded to porous silica (5 gm). 
- mobile phase: a mixture of 75 volumes of buffer solution 

and 50 volumes of acetonitrile, 
flow rate' 2 ml per minute, 
spectrophotometer set at 225 nm, 
injection volume: 10 gl.  

IP 2018 

 Inject the 
reference solution. The test is not valid unless the 

tail i ng  facto • is not more than 2.0 and the relative standard 

dev i ation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the ecopnrtoetnect toef C9H i7Cl2N3O df1rommoismre5 S in the  

moisture, 

at  atemcappesruatulesre not capsules. 

gS3o  eSxtocereadgien. Store  

Dicloxacillin Oral Suspension 

Dicloxacillin Sodium Oral Suspension 

Dicloxacillin Oral Suspension is a dry mixture of Dicloxacillin 

with buffering agents and other excipients. It contains a 

suitable flavouring agent. It is filled in a seeded container. 

The suspense on is constituted by dispersing the contents of 
sealed contai ner in the specified volume of water just before 

use. 

Dicloxacillin Oral Suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the labeled amount of 
dicloxacillin, : 191-117C12N305S. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of dicloxacillin, 
C I9H 17C1 2N305S. 

Usual strength. 12.5 mg per ml. 

Identificati on 

In the Assay, the principal peak in the chromatogram obtained 

pH

test solution corresponds to the peak in the

pH (2.4.24). 

 chromatogram obtained with the reference solution. 

Tests 

4.7 to 7.5, of the constituted oral suspension. 

Water (2.3.4 3). Not more than 2.0 per cent, determined on 

0. t1 hge Other tests 
Suspension. 

AB.\,uo

sff

sTaeE: Use  

solution. 

eteii  r nrine by liquid chromatography (2.4.14). 

freshly prepared solutions. 

9n. Dissolve 5.44 g of monobasic potassium 
phosphate  in  2000 ml of water, adjusted to pH 5.0 with 8 M 
potassium hydroxide. 

Test solutio n. A measured volume of the Constituted 
suspension  containing about 125 mg of dkloxacillin to a 

UIC YCLOM[NE HYDROCHLORIDE 

200-mI flask. Add 20.0 ml of dimethy/formamide and 5.0 ml of 
ethanol, and stir for 15 minutes. Add another 50.0 ml of buffer, 
sonicate this mixture for 15 minutes, dilute to 200.0 ml with the 
buffer solution and filter. 

Reference solution. Weigh a 65 mg of dicloxacillin sodium 
RS in 100.0 ml volumetric flask, add 20.0 ml of dimethyl-
formamide, 5.0 ml of ethanol (95 per cent), and 20.0 ml of 
buffer solution, and stir for 5.0 minutes, dilute to volume with 
the buffer solution. 

Chromatographic system 
- a stainless steel column 30 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 75 volumes of buffer solution 

and 50 volumes of acetonitrile, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 10 gl. 

Inject the reference solution The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injection is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 191-1 17C1,N305 S in the suspension. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Dicyclomine Hydrochloride 
Dicycloverine Hydrochloride 

i„-CH3 

cy-\N CH3 , HCI 

C 19H35NO2,HCI 	 Mol. Wt. 346.0 

Dicyclomine Hydrochloride is 2-diethylaminoethyl 
bicyclohexyl-1 -carboxylate hydrochloride. 

Dicyclomine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C I9H35NO2,HC1, 
calculated on the dried basis. 

Category. Antispasmodic. 

Dose. 30 to 60`fpg daily, in divided doses. If used as an oral 
solution and the solution is required to be diluted, the diluted 
solution should be freshly prepared. 

Dicloxacillin Capsules 

Dicloxacillin Sodium Capsules 

Dicloxacillin Capsules contain not less than 944).-per-c,ent and 
not more than 120.0 per cent of the state4:appOt of y 
dicloxacillin, C 1911 17C12N305S. 

. Comply with the tests stated under Oral 
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Dicyclomine Hydrochloride Injection; l)tcy c i o\  terine  
Hydrochloride Injection 

Dicyclomine Injection 

■ 

Dicyclomine Injection is a sterile, isotonic solut: 
Dicyclomine Hydrochloride in Water for Injections. 

Dicyclomine Injection contains not less than 93.0 p er .. cent  
and not more than 107.0 per cent of the stated amount of 

dicyclomine hydrochloride, C i9H351\10,,HC1. 

Usual strength. 10 mg per ml. 

on of 

ow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 

!injection volume: 20 gl. 

inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 

deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C19H35NO 2 ,HC1 in the injection. 

Storage. Store protected from light, in single dose or multiple-

dose containers. 

Identification 

A.To a volume containing 0.1 g of Dicyclomine Hydrociithnitoriidees, 
add 10 ml of water and 1 ml of hydrochloric acid, shake with 
25 ml of ether and allow to separate. Extract the aqueous la eysesr. 

 with 30 ml of chloroform, wash the extract with two quantities,  
each of 10 ml, of water and filter the chloroform solution through 
anhydrous sodium sulphate. Evaporate the filtrate to dryness.  
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of dicyclomine hydrochloride. 

B. In the Assay the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 

chromatogram obtained with the reference solution. 

Tests 

Bacterial endotoxins (2.2.3). Not more than 17 1.11 

Unit per mg of Dicyclomine Hydrochloride. 

Other tests. Comply with the tests stated under Pa 

Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 1 volume of 0.04 M phosphate buffo 

and 1 volume of acetonitrile. 

Test solution. Dilute a volume containing about 20 mg of 
Dicyclomine Hydrochloride to 50.0 ml with the solvent mixture. 

Reference solution. A 0.04 per cent w/v solution of dick 
hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed With 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 30 volumes of 0.02 M 

phosphate buffer pH 7.5 prepared by dissolving 2.72 g 

of 

70 volumes of acetonitrile. 

' 

monohasic potassium phosphate in 900 ml of water, 

adjustinithe pH to 7.5 with 10 per cent w/v solution of 
s 	

water and 
odium-hydroxide, diluting to 1000 ml with vi 

dotoxin 

A.To a volume containing 0.1 g of Dicyclomine Hydrochloride 
add 10 ml of water and 1 ml of hydrochloric acid, shake with 
30 ml of ether and allow to separate. Extract the aqueous layer 
with 30 ml ofchloroform, wash the extract with two quantities, 
each of 10 ml, of water and filter the chloroform solution through 
anhydrous sodium sulphate. Evaporate the filtrate to dryness, 
recrystallise the residue from hot acetone and dry at 105° for 
30 minutes. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicy•/omine 

,clomine 	

Tdhilee'dysrc: 

solution; a white precipitate is produced. 

ocmh/inoerihdyedrRocShloorridwei. th the reference spectrum of 

nitrate 
B.Acidify the oral solution with 2 Mnitric acid and add silver 

; pH 7.5 

renteral 

411111111111100 . 

Other tests. Comply with the tests stated under Oral Liquids. 
Assay. 

Weigh a quantity containing about 5 mg of Dicyclomine 
Hydrochloride add 5 ml of sulphuric acid (10 per cent v/v) 
and 2 ml of 0.02 M potassium permanganate, mix. allow to stand. add 20 ml of water and 20 ml of chloroform to the 
decolorised solution and titrate with 0.001 iti.s.odiron.dcidecyl 
'*11(Ite, using 1 ml of dimethyl ye//ow solution as indicator.. 

Identification 

Dicyclomine Oral Solution 

Dicyclomine Hydrochloride Oral Solutior,Dicycloverine 
Hydrochloride Oral Solution 

Dicyclomine Oral Solution is a solution of Dicyclomine 
Hydrochloride in a suitable flavoured vehicle. 

Dicyclomine Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
dicyclomine hydrochloride, CI9H35NO2,HC1. 

Usual strength. 10 mg in 5 ml. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Dissolve a suitable quantity in acetone and evaporate to 
dryness. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 

hydrochloride RS or with the reference spectrum of 
dicyclomine hydrochloride. 

B. To 3 ml of a 0.1 per cent w/v solution of sodium dodecyl 

sulphate, add 5 ml ofchloroform and 0.05 ml of a 0.25 per cent 

w/v solution of methylene blue, mix gently and allow to 
separate; the chloroform layer is blue. Add 20 mg of the 
substance under examination dissolved in 2 ml of water, mix 
gently and allow to separate; the aqueous layer is blue and 
the chloroform layer is colourless. 

C. Dissolve 10 mg in 5 ml of water and add 0.2 ml of 2 Mnitric 

acid and 0.5 ml ofsilver nitrate solution; a white precipitate is 

produced. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.. 

Mobile phase. A mixture of 50 volumes of 1 -propanol, 

30 volumes of ethyl acetate, 15 volumes of water and 5 volumes 

of strong ammonia solution. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 10 ml of methanol. 

Reference solution. Dilute 5 ml of the test solution to 50 ml 

with methanol and mix. To 2 ml of this solution add sufficient 
methanol to produce 100 ml. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and spray with dilute potassium 

iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.6 g in 20 ml of anhydrous glacial acetic 

acid and add 10 ml of mercuric acetate solution. Titratc with 

0.1 M perchloric acid, using crystal violet solution as 

indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03460 g of 

C 191-1 35NO2, HCI. 

1 ml of 0.001 M sodium dodecyl sulphate is equivalent to 
0.0003460 g ofC 1 9H35NO2,HCI. 

Determine the weight per ml of the oral solution (2.4.29), and 
calculate the content of C19H3 5NO2,HC1, weight in volume. 

Storage. Store protected from light. 

Dicyclomine Tablets 

Dicyclomine Hydrochloride Tablets; Dicycloverine 
Hydrochloride Tablets 

Dicyclomine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
dicyclomine hydrochloride, C19H35 NO2,HCI. 

Usual strength. 20 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.2 g 
of Dicyclomine Hydrochloride with 20 ml ofchloroform, filter, 
evaporate the filtrate to dryness, recrystallise the residue from 
hot acetone and dry at 105° for 4 hours. The residue complies 
with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride RS or with the reference spectrum of 
dicyclomine hydrochloride. 

B. To 3 ml of a 0.1 per cent w/v solution of sodium dodecyl 
sulphate, add 5 ml ofchloroform and 0.05 ml of a 0.25 per cent 
w/v solution of methylene blue, mix gently and allow to 
separate; the chloroform layer is blue. Add about 20 mg of 
extracted powder obtained in identification test A, dispersed 
in 2 ml of water; mix gently and allow to separate; the aqueous 
layer is blue and the chloroform layer is colourless. 

C. Shake a quantity of the powdered tablets containing 10 mg 
of Dicyclomine Hydrochloride with 5 ml of water and 0.2 ml of 
2 Mnitric acid, filter and add 0.5 ml ofsilver nitrate solution 
to the filtrate; a white precipitate is produced. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of I -propanol, 
30 volumes of ethyl acetate, 15 volumes of water and 5 volumes 
of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 'g of Dicyclomine Hydrochloride with 8 ml of 
water-  and 2 Into fstrong ammonia solution, extract with two 
quantities, each of 20 ml, ofchloroform, shake with anhydrous. 



O 

HN 

r 
DIDANOSINE 
	

If 20 18 	IP 
	 DIDANOSINE GASTO-RESISTANT CAPSULES 

sodium sulphate, filter, evaporate the filtrate to dryness and 
dissolve the residue in 4 ml of chloroform. 

Reference solution. Dilute 1 volume of the test solution to 
500 volumes with chloroform. 

Apply to the plate 10 p1 of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 30 mg of Dicyclomine Hydrochloride, 
add 20 ml of water and shake. Add 10 ml of 
1 M sulphuric acid, 1 ml of dimethyl yellow solution and 

40 ml of chloroform, shake and titrate with 0.004 Msodium 

dodecyl sulphate, shaking vigorously and allowing the layers 
to separate after each addition, until a permanent orange-pink 
colour is produced in the chloroform layer. 

1 ml of 0.004 M sodium dodecyl sulphate is equivalent to 

0.001384 g of C19H35NO2,HC 1 . 

Storage. Store protected from light. 

Didanosine 

C 1(}H12N4O3 
	 Mol. Wt. 236.2 

Didanosine is 2',3'-dideoxyinosine. 

Didanosine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 10H 12N403 , calculated on the dried 
basis. 

Category. Antiretroviral. 

Dose. 250 or 400 mg daily, depending on body weight of patient. 

Description. A white or almost white crystalline powder. 

Identification 

B. In the Assay, the principal peak in the chromate 
obtained with the test solution corresponds to the peak 
chromatogram obtained with the reference solution. 

graft 
in the 

 

Tests 

Specific optical rotation (2.4.22). -24.0° to -28.0°, determi ned 
 in a I.0 per cent w/v solution in water. 

(2.4.14). 
Related substances. Determine by liquid chromatog raphy  

Test solution. Dissolve 0.1 g of the substance undg 
examination in 100 ml of the mobile phase. 	, 

Reference solution. A 0.001 per cent w/v solution of the 
)stance under examination in the mobile phase. su 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm), 
- mobile phase: a filtered and degassed mixture of 

6 volumes of acetonitrile and 94 volumes of water, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 254 nm, 
- injection volume: 20 µl. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than half of the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A(20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 percent. 

Loss on drying (2.4.19). Not more that 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions. 

Test solution. Dilute 5.0 ml of a 0.1 per cent w/v solution of the 
substance under examination in water to 100.0 ml with the 

mobile phase. 
solution 
e  phase. 

less the 
ak is not 
of more 
eplicate 

m}ecttons i5 not more than 2.0 per cent. 

I nject the reference solution and the test solution. 

Calculate the content of C10H12N4O3. 

Storage. Store protected from light. 

pidanosine Gastro-resistant Capsules 

pidanosine Capsules 

Didanosine Gastro-resistant Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of didanosine, C 10H 12N403 . They are made gastro-
resistant ny enteric coating or by other means. 

Usual strengths. 125 mg; 200 mg; 250 mg; 400 mg. 

Identi fication 
	 'V  

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

A. Apparatus No. 2, 
Medium. 1000 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 120 minutes. 

Determ me by liquid chromatography (2.4.14). 

Test solution. At the end of the test period dissolve all the 
granules from the basket in 750 ml of buffer solution pH 7.5 
prepared by dissolving 1.41 g of disodium hydrogen 
orthophosphate anhydrous in 1000 ml of water, adjusting the 
pH to 7.5 with orthophosphoric acid and filtering, and dilute 
to 1000 ml with the buffer solution. Dilute suitably to get a 
solution containing about 0.005 per cent w/v of didanosine. 

Reference solution. A 0.005 per cent w/v solution of 
didanosine RS in the buffer solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded porous silica (5µm), 
mobile phase: a mixture of 950 volumes of buf f er solution 
pH 7.5 and 50 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 249 nm, 
- injection volume: 10µl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates the 
tailing factor is not more than 1.5 and the relative standard 
deviation of replicate injections is not more thdn 2.0 per cent. 

Inject the reference solution and the test solution 

Calculate the percentage of C 10H 12N403  released in the acid 
medium by subtracting the content of C 10H 12N4O3  in the test 
solution from the total content of didanosine, C10H12N403 
determined in the Assay. 

Not more than 10 per cent of the stated amount of C 10H12N403  
is dissolved in 120 minutes. 

B. Apparatus No. 2, 

Medium. 1000 ml of a buffer solution prepared by mixing 
250 ml of 0.2 M tribasic sodium phosphate buffer and 750 ml 
of 0.1 M hydrochloric acid and adjusting the pH to 6.8 with 
2 M hydrochloric acid or 2 M sodium hydroxide, 

Speed and time. 100 rpm and 45 minutes. 

Run for 120 minutes at 100 rpm using the medium given in 
method A. At the end of this period discard the medium from 
each vessel without losing any of the granules and fill the 
empty vessel with the dissolution medium preheated to 37 °. 
After running the apparatus for 45 minutes, withdraw a suitable 
volume of the medium and dilute to get a concentration of 
about 0.005 per cent w/v of didanosine in the dissolution 
medium. 

Determine by liquid chromatography (2.4.14). 

Test solution. The solution obtained in the manner described 
above. 

Reference solution. A 0.005 per cent w/v solution of 
didanosine RS in the dissolution medium. 

Use the chromatographic system described in test A. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation of replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 
C10Hi2N403• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Weigh a quantity of the contents of the capsules 
containing 100 mg of Didanosine, dissolve in 100 ml of mobile 
phase and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
didanosine RS in the mobile phase. 

Reference solution (h). Dilute 1 ml of reference solution (a) to 
100 ml with the mobile phase. 

Chromatographic system 
starless steel column 25 cm x 4.0 mm packed with 

-octadecylsilane bonded to porous silica (5µm), (such 
  as Lichrospher RP 18e), 

J  

u. 

E 

Reference solution. Dilute 5.0 ml of a 0.1 per cent w/v 
of didanosine RS in water to 100.0 ml with the mobil 

Inject the reference solution. The test is not valid un 
column efficiency determined from the didanosine pe 

A. Determine by infrared absorption spectrophot thetry (2:4:6). `` less than 5.00(}theoretical plates, the tailing factor is n 
Compare the spectrum with that obtained with didanosine RS w- than I :5 and the relative standard deviation for r 

or with the reference spectrum of didanosine:  
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- mobile phase: a mixture of 95 volumes of a buffer solution 
prepared by dissolving 1.15 g of ammonium dihydrogen 

orthophosphate in 1000 ml of water, and 5 volumes of 

acetonitrile, adjust the pH to 6.8 with triethylamine 

and filter, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 4500 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution (b). In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 4 times the area of the peak in 
the chromatogram obtained with the reference solution (b) 
(4.0 per cent) and the sum of all the secondary peaks is not 
more than 5.5 times the area of the peak in the chromatogram 
obtained with the reference solution (5.5 per cent), 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the contents of the capsules 
containing 50 mg of Didanosine, dissolve in 
100.0 ml of the buffer solution pH 7.5 and filter. Dilute 5.0 ml of 
the solution to 50.0 ml with the buffer solution pH 7.5. 

Reference solution. A 0.005 per cent w/v solution of 
didanosine RS in buffer solution pH 7.5. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 950 volumes of buffer solution 

pH 7.5 and 50 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 249 nm, 
- injection volume: 10 Ill. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates the 
tailing factor is not more than 1.5 and the relative standard 
deviation of replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 10H 121•1 403in the capsules. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30° 

Usual strengths. 25 mg; 50 mg;100 mg; 150 mg: 2 )0 mg 

Identification 

A. Shake a quantity of the powdered tablets containini 
of Didanosine with 80 ml of water, dilute to 100 ml with 
and filter. Dilute 5 ml of the filtrate to 100 ml with water. 
examined in the range 220 nm to 350 nm (2.4.7), the re 

 solution shows an absorption maximum only at about 2: 

When 
ulting 

Water 

0 nm.  

0.1 g 

B. In the Assay, the principal peak in the chromat ogram  
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 	
*le ;.J 

Related substances. Determine by liquid chromatography
(2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing about 50 mg of Didanosine and transfer to 50-ml 
volumetric flask. Add about 25 ml of buffer solution ) 911 7.0, 
and mix with the aid of ultrasound for 5 minutes, d lute to 
volume with the same solvent, mix and filter. 

Reference solution. Weigh 50 mg didanosine RS and 
to a 50-ml volumetric flask. Dissolve in about 25 ml o 
solution pH 7.0 and dilute to volume with the same 
Dilute 5.0 ml of this solution to 50.0 ml with the same 
Dilute further 5.0 ml to 50.0 ml with the same solvent a 
through a membrane filter disc with an average pore d 
not greater than 0.45 Rm. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, pack 

octadecylsilane bonded to porous silica (5 IITT 

as Kromasil C 18), 
- mobile phase: A. buffer solution pH 7.0 prep 

dissolving 1.42 g of disodium hydrogen phosp) 
6.8 g of tetrabutylammonium hydrogen suli 
1000 ml of water, adjusting the pH of the sol 
7.0 with sodium hydroxide solution, 

B. acetonitrile, 
- a gradient programme using the conditions give 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 5 gl. 

Time 	Mobile phase A 
(in min.) 	(per cent v/v) 

0 
	

100 

8 
	

0 

20 
	

70 

25 
	

30 
100 
0 

100 

colurn 
less th 

I nject the reference solution. The test is not valid unless the 
n efficiency determined from the didanosine peak is not 
an 3000 theoretical plates and the tailing factor is not 
han 1.5- more t. 

separately the buffer and test solution. Examine the In
ject atogram obtained with the buffer solution for any 

chrom eons peaks and ignore the corresponding peaks 
extran ed in the chromatogram obtained with the test solution. observ e 

Any Secondary peak observed in the chromatogram obtained 
with the test solution should not be more than 5.0 per cent 
and the sum of the areas of all the secondary peaks should 
not be more than 6.0 per cent when calculated by percentage 
area normalisation. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4 '4). 

Test solution. Weigh a quantity of the powdered tablets 
containing about 100 mg of Didanosine and transfer to a 
100-m1 volumetric flask. Add about 50 ml of buffer solution 

pH 7.0, mix with the aid ofultrasamd for 10 minutes, dilute to volume 
with the same solvent, mix and filter through a membrane filter disc 
with an average pore diameter not greater than 0.45 gm. 

Referee ce solution. A 0.1 per cent w/v solution of didanosine 
RS in ht rffer solution pH 7.0. Filter through a membrane filter 
disc wit h an average pore diameter not greater than 0.45 gm. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm) (Such 
as Kromasi1C18), 

- mobile phase: a filtered and degassed mixture of 
5 volumes of acetonitrile and 95 volumes of a buffer 
solution prepared by dissolving 1.42 g of disodium 
hi drogen phosphate in 1000 ml of water, adjusting the 
pH to 7.5 ± 0.05 with dilute phosphoric acid, 

- fl: 
the reten tion 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 245 nm. 
- injection volume: 5 gl. 

Inject th 

the tailin

g  reference solution and run the chromatogram twice 

Inject 

ject thttion time of didanosine. The test is not valid unless 
the col 

before  sw 

column 
 factor is not more than 1.5 and the relative standard 

deviatiol i for replicate injections is not more than 1.0 per cent. 

reference solution and the test solution. 
Calculate ' the content of C101-1 1 2N403 in the tablets. 

Labellin 

efficiency is not less than 4500 theoretical plates, 

Stora-e. Sg aitoiorwepinrotected from light. 

Labelling. The label states that the tablets shouktbe chewed 

4".": 

Dienoestrol 

Dienestrol 

H C H A  OH 

HO v  H CH3  

Q8141802 	 Mol. Wt. 266.3 

Dienoestrol is (E,E)-4,4'-[bis(ethylidene)ethylene]cliphenol. 

Dienoestrol contains not less than 98.5 per cent and not more 
than 101.5 per cent of C 1 81-1 1802 , calculated on the dried basis. 
Category. Oestrogen. 

Dose. In the treatment of menopausal symptoms, 500 p.g to 
5 mg daily; in the treatment of prostate carcinoma and mammary 
carcinoma, 15 to 30 mg daily; for suppression of lactation, 
15 mg thrice daily for 3 days, followed by 15 mg daily for 6 days. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dienoestrol 
RS. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Heat a mixture of about 1 mg in 5 ml ofglacial acetic acid 
and 1 ml of a 1 per cent w/v solution of bromine in glacial 
acetic acid in a water-bath for 2 minutes. To 0.5 ml of the 
solution in a dry test tube add 0.5 ml of ethanol, mix and add 
10 ml of water; a reddish-violet colour is produced. Add 5 ml 
of chloroform, shake vigorously and allow to separate; the 
chloroform layer is red and the aqueous layer is almost 
colourless. 

f buffer 
solvent. 
solvent. 

d filter 
iameter 

ed with 
) (Such 

pared by 
Jute and 

)hate in 
ution to 
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Didanosine Tablets 
Didanosine Tablets contain not less than 90.0 per cent and 

not more than 110.0 per cent of the statetramoutit of - 4.' 7 
didanosine, C 10 12N403 . The tablets may contain permitted 	. 	- • „... 
flavouring agents. 	 -  't^% ,,- 	-4.- -).,•'---- ' 3' __, , 

D. Dissolve 0.5 mg in 0.2 ml ofglacial acetic acid, add 1 ml of 
phosphoric acid and heat on a water-bath for 3 minutes; a 
reddish-violet colour is produced. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2,4..1.7); coating the plate with silica gel G. 
Mobile phasr&A mixture of 90 volumes of toluene and 
10 volumes of diethylamine. 
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DIENOESTROL 

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 5 ml of ethanol (95 per cent). 

Test solution (b). Dilute 5 ml of test solution (a) to 100 ml with 
ethanol (95 per cent). 

Reference solution (a). A 0.5 per cent w/v solution of 
dienoestrol RS in ethanol (95 per cent). 

Reference solution (b). Dilute 5 ml of reference solution (a) to 
50 ml with ethanol (95 per cent). 

Reference solution (c). A solution containing 0.25 per cent 
w/v each of dienoestrol RS and stilbestrol RS in ethanol 

(95 per cent). 

Apply to the plate 1 1.11 of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(20 per cent v/v) and heat at 120° for 10 minutes. Any 
secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b). The test 
is not valid unless the chromatogram obtained with reference 
solution (c) shows at least two clearly separated spots having 
approximately the same intensity. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 25 mg in sufficient ethanol to produce 
100.0 ml. To 5.0 ml of this solution add 10 ml of ethanol, dilute 

with 0.1 M sodium hydroxide to 250.0 ml and measure the 
absorbance of the resulting solution at the maximum at about 
245 nm (2.4.7). Calculate the content of C igI-1 sO, from the 
absorbance obtained by repeating the procedure using 
dienoestrol RS in place of the substance under examination. 

Storage. Store protected from light. 

Dienoestrol Tablets 

Dienestrol Tablets 
Dienoestrol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dienoestrol, C IgH 1802 . 

Usual strength. 1 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing about 
15 mg of Dienoestrol with ether and filter; evaporate the filtrate 
to dryness. Reserve a portion of the residue for-t6t C. fie4t a 
mixture of about 1 mg of the residue in 5 ml agtaciol acetic 

acid and 1 ml of a 1 per cent w/v solution of bromine in 

IP 2018 

parate: 

glacial acetic acid in a water-bath for 2 minutes. To 0.5 m l of 
the solution in a dry test tube add 0.5 ml of ethalm/. mix and  
add 10 ml of water; a reddish-violet colour is produced.

Add 
5 ml of chloroform, shake vigorously and allow to se 
the chloroform layer is red and the aqueous layer is almost 
colourless. 

B. Dissolve 0.5 mg of the residue in 0.2 ml of glacial acetic 
acid, add 1 ml of phosphoric acid and heat on a wat er-bath 
for 3 minutes; a reddish-violet colour is produced. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of to/uc 
10 volumes of diethylamine. 

Test solution. Shake a quantity of the powdered 
containing 2 mg of Dienoestrol with 4 ml of acetone. cc 
and use the supernatant liquid. 

Reference solution (a). A 0.05 per cent w/v solution of 
dienoestrol RS in acetone. 

Reference solution (b). A solution containing 0.1 per cent 
w/v each of dienoestrol RS and stilbestrol RS in acetone. 

Apply to the plate 10µl of each solution. After development. 
dry the plate in air, spray with ethanolic sulphuric acid 

(20 per cent v/v) and heat at 120° for 10 minutes. The principal 
spot in the chromatogram obtained with the test solution 

corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 

clearly separated spots having approximately the same 

intensity. 

Tests 

Uniformity of content. Complies with test stated under Tablets. 

Powder one tablet and extract with successive quantities of 

ether until complete extraction is effected. Filter the ether 

solution and wash the filter paper with small quantities of 

ether. Evaporate the ether and dissolve the residue in 10 ml of 

ethanol and add sufficient 0.1 M sodium hydroxide to 
produce a solution containing 0.0005 per cent wiv of 
Dienoestrol. Complete the test as described in th e e Assay 

beginning at the words "Measure the absorbance... 

Calculate the content of C i  g H 1802  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 

i‘n lth  s  powder containing about 10 mg of Dienoestrol and triturate 
with successive quantities of ether until complete ex traction  N  

is effeeted. fitter the ether extracts and wash the filter  

smalt -quantities of ether. Combine the filtrate and 

astig 

aniffemov-e the ether; dissolve the residue in sufficie nt ethanol 

ne and 

.1411.11' 
tablets 

ntrifuge 

l822 

w2OIS 

to  produce 50.0 ml. To 5.0 ml of this solution add 10 ml of 

ethanol and sufficient 0.1 M sodium hydroxide to produce 

200.0 ml. Measure the absorbance of the resulting solution at 
the maximum at about 245 nm (2.4.7). Calculate the content of 

n2  from the absorbance obtained by repeating the c, 81-118- 
operation using a solution obtained by dissolving 2.5 mg, 

weighed, of dienoestrol RS in 20 ml of ethanol and diluting 
with sufficient 0.1 M sodium hydroxide to produce 500.0 ml. 

Storage. Store protected from light. 

Dienogest 

CH -CE- N 

C20H25NO2 	 Mol Wt. 311.4 

Dienogest is 2-[(8S, 13 S, 14 S,17R)-17-hydroxy-13-methy1- 
3-oxo-1,2,6,7,8,11,12,14,15,16-decahydrocyclopenta 
phenanthren-17-ylJacetonitrile. 

Dienogest contains not less than 98.0 per cent and not more 
than 102.0 per cent of C201-12 5NO2 , calculated on the dried basis. 

Category. Antiandrogenic. 

Description. An off-white to slightly yellow powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dienogest RS 
or with the reference spectrum of dienogest. 
B.In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

k.) 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 60 ml of the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution. A 0.025 per cent w/v solution ofdienogest RS in the mobile phase. 

- mobile phase: a mixture of 60 volumes of water and 40 
volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 per cent and the sum of 
the area of all secondary peaks is not more than 0.5 per cent, 
calculated by area normalization. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 100° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 60 ml of the mobile phase and dilute to 100 .0 ml 
with the mobile phase. 

Reference solution. A 0.025 per cent w/v solution of dienogest 
RS in the mobile phase. 

Use chromatographic system as described under Related 
substances. 

DIETHANOLAMINE 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C201-125NO2. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Diethanolamine 

HO OH 
H 

C41-1,1NO2 	 Mol. Wt. 105.14 
Chromatographic system 	 Diethanolamine is bis(hydroxyethyl)amine. 

a stainless steel column 15 cm x 4.6 min, -packed-witiLiDiet4notainine is a mixture of ethanolamines, consisting octadecylsilane bonded to porous silica grn), 1a1 anolaminc. 
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Dose. 150 mg to 500 mg daily. 

Description. A white, crystalline powder; odourless; s 
 hygroscopic. 
l ightly 

Diethylcarbamazine Citrate 

0 

N)LNCH3 

H3C
,N 	

CH3 

HO 

HOOC 

COON 

COO H 

C101-121N30,C6Hs07 	 M.ol. Wt. 3,91.4 

Diethylcarbamazine Citrate is N.N-diethyl-4- methylpiperazine- 
. (--- 1-carboxamide dihydrogen citrate. 	.• 

Diethanolamine contains not less than 98.5 per cent and not 
more than 101.0 per cent of ethanolamines, NH(C 2 H4OH)2, 
calculated on the anhydrous basis. 

Category. Pharmaceutical aid. 

Identification 
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diethanolamine 

RS or with the reference spectrum of diethanolamine. 

Tests 

Refractive index (2.4.27). 1.473 to 1.476, determined at 30°. 

Water (2.3.43). Not more than 0.15 per cent, determined on a 
20.0 g of substance under examination in a mixture of 25 
volumes of glacial acetic acid and 40 volumes of methanol. 

Triethanolamine. Not more than 1.0 per cent. 

To 100 ml of methanol, add 6 to 8 drops of mixed indicator of 

0.15 g of methyl orange and 0.08 g ofxylene cyanole in 100 ml 

of water in a 500-m1 glass-stoppered conical flask and 
neutralize with 0.1 M ethanolic sulphuric acid or 0.1 M 

ethanolic potassium hydroxide. The neutral solution is amber 
when viewed by transmitted light and is red-brown when 
viewed by reflected light, add 20 g of the substance under 
examination, add into 500-m1 glass-stoppered conical flask, 
cautiously add 75 ml of acetic anhydride, and swirl to effect 
complete solution. Allow to stand at room temperature for 30 
minutes, cool. Titrate with 0.5 M ethanolic sulphuric acid 

solution. Carry out a blank titration. 

I ml of 0.5 M ethanolic sulphuric acid is equivalent to 

0.0746 g of triethanolaminc. 

Assay. Dissolve 2.0 g in 50.0 ml of water. Titrate with 0.5 M 

hydrochloric acid using bromocresol green solution as 

indicator. Carry out a blank titration. 

1 ml of 0.5 M hydrochloric acid is equivalent to 0.05257 g of 

NH(C2 H4OH)2. 

Storage. Store protected from light and moisture.  

IP 2018 

Diethylcarbamazine Citrate contains not less than 98.0 per 
 cent and not more than 101.0 per cent of CloH2IN1°,C61-407, 

calculated on the dried basis. 

Category. Anthelmintic; antifilarial. 

Identification 

A. Determine by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with 
diethylcarbamazine citrate RS or with the reference spe ctrum  
of diethylcarbamazine citrate. 

B. In the test for N,N'-Dimethylpiperazine and 
N-methylpiperazine, the principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution (a). 

C.A 2 per cent w/v solution gives reactions of citrates (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is not 

more opalescent than opalescence standard 0S2 (2.4.1), and 
not more intensely coloured than reference solution BYS6 

(2.4.1). 

N,Au-Dimethylpiperazine and N-methylpiperanne. Determine 

by thin-layer chromatography (2.4.17), coating the plate with 

silica gel G. 

Mobile phase. A mixture of 65 volumes of methanol. 

30 volumes of 2-butanone and 5 volumes of strong ammonia 

solution. 

Test solution. Dissolve 0.5 g of the substance under 

examination in 10 ml of methanol. 

Reference solution (a). A 5 per cent w/v olu 

diethylcarbamazine citrate RS in methanol. 
	tion of 

Reference solution (b). A 0.01 per cent w/v solution of 

N,N' - dimethvlpiperazine in methanol. 	'11100 

Reference solution (c). A 0.01 per cent w/v solution of 

Al-methylpiperazine in methanol. 

Apply to the plate 10 gl of each solution. Allow the mobile 

more 

phase to rise 12 cm. Dry the plate at 105° and exp ose  

it ° 

(2A.14). 	

chroni 

iodine vapour for 30 minutes. Any spots correspo

nding 

to 

the  N,N'-dimethylpiperazine and N-methylpiperazine i

n 

chromatogram obtained with the test solution are not 

intense than the spots in the chromatogram obtained with 

 re fe.rence_solutions (b) and (c) respectively. 

Related substances. Determine by liquid  

• 

IP 20* 

Solvent mixture. Dissolve 31.2 g of potassium dihydrogen 
phosphate in water and dilute to 1000 ml with the same 

solvent. 
Test solution. Suspend 0.3 g of the substance under 
examination in the solvent mixture and dilute to 100 ml with 

the same solvent, filter and use the supernatant. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 

to Refl e0r.e0 ne  le  7i h s 

solution 

  o Iv 

(b). 

 mixture. x3Wre. 

ml of the test solution, add 0.5 ml 
ofstrong hydrogen peroxide solution and maintain at 80 ° for 
3 hour. Dilute to 100.0 ml with the solvent mixture. 

Chro mea sltdtoacgi:rpai eppsh iesdcs  toseycesti 

octadecylsilane  e

dc  

ecylsilane bonded to porous silica 
molumn 15 cm x 3.9 mm, packed with 

(5  PO,  
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of a 1.0 per cent w/v solution of potassium 
dihydrogen phosphate, 
flow rate: 0.8 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 20 gl. 

The relative retention time with reference to diethylcarbamazine 
for citrate is about 0.2 and for degradation product is about 
1.6 and the retention time of diethylcarbamazine is about 
7 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diethylcarbamazine and 
the degradation product is not less than 5.0. 
Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
ofany secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 

la): area itOr.altep:f the principal peak in the chromatogram obtained 

r cent). The sum of areas of all the secondary peaks 

the 	o 

with reference solution (a) (0.05 per cent). Ignore the peak due 

chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 

is not more than 5 times the area of the principal peak in the 

Heavy metals (2.3.13). 1.0 g dissolved in 20 ml of water, 0.5 ml of 0.1 Al hydrochloric acid and sufficient water to produce 
25 ml  complies with the limit test for heavy metals, Method A (20 ppm).  

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

doss on drying (2.4.19). Not more than 0.5 pertent .deteritiiiied 
Zola.Ot  agpbreysdsuryire of l.5 noginatno 

2.5 
 kp oven over 

for 
pr 
 4 hours. 
hosphru  , sPentoxtde at 

DIETHYLCARBAMAZINE TABLETS 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 25 mg of the substance under examination, 
dissolve in 20 ml of a 3.124 per cent w/v solution of potassium 
dihydrogen phosphate, dilute to 25.0 ml with the same solvent, 
mix well and filter. Dilute 5.0 ml ofthe filtrate to 50.0 ml with the 
potassium dihydrogen phosphate solution. 

Reference solution. A 0.01 per cent w/v solution of 
diethylcarbamazine citrate RS in a 3.124 per cent w/v solution 
of potassium dihydrogen phosphate. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 100 volumes of methanol and 

900 volumes of a 1 per cent solution of potassium 
dihydrogen phosphate, 
flow rate: 2.5 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CloH 2I N30,C6FI RO7 

 Storage. Store protected from moisture. 

Diethylcarbamazine Tablets 
Diethylcarbamazine Citrate Tablets 

Diethylcarbamazine Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
diethylcarbamazine citrate, C I0H2I N10.C,H,0-. 

Usual strengths. 50 mg; 100 mg. 

Identification 

To a quantity of the powdered tablets containing 0.15 g of 
Diethylcarbamazine Citrate add 15 ml ofethanol (95 percent), 
shake for 5 minutes, filter and evaporate the filtrate to dryness. 
To the residue add 10 ml of2 M sodium hydroxide and extract 
with three quantities, each of 10 ml, of chloroprm. Dry the 
combined extracts over anhydrous sodium sulphate, filter and 
evaporate the chloroform. The residue complies with the 
following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
diethYlcarbatmcine citrate RS treated in the same manner or 
with the reference spectrum of diethylcarbamazine. 

DIETHANOLAMINE 

18-24 
	

I'825 



• b 

atogra 

Column Intial 	Ramp 	Final 	Hold time 
temperature temperature temperature at final 

temperature 
(0)  (0/min.)  (0)  (min.) 
50 50 5 
50 5 180 
180 30 230 5 

inlet port at 150° and detector at 250°, 
flame ionization detector, 
flow rate: 1.0 ml per minute, using helium or nitrogen as 
the carrier gas, 

- injection volume: 1 pl. 

DIETHYLENE GLYCOL MONOETHYL ETHER DIETHYLCARBAMAZINE TABLETS IP ' 2018 	201 8  

Reference solution. A 0.01 per cent w/v solu 
diethylcarbamazine citrate RS in a 3.124 per cent w/v 
of potassium dihydrogen phosphate. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, pac 

octadecylsilane bonded to porous silica (5 gm 
- mobile phase: a mixture of 100 volumes of meth 

900 volumes of a 1 per cent w/v solution °fp, 
dihydrogen phosphate, 

- flow rate: 2.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 201.11. 

Inject the reference solution. The test is not valid u 
relative standard deviation for replicate injections is 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 10H2I N 30,C6H807. in the t 

Storage. Store protected from moisture. 

A. Determine by infrared absorption spectrophotome try (2.4.6). 
Compare the spectrum with that obtained with diethylene 

glycol monoethyl ether RS or with the reference spectrum of 

diethylene glycol monoethyl ether. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Acid value (2.3.23). Not more than 0.1. 

Peroxide value (2.3.35). Not more than 8.0. 

ked wi th 

ano/ and 
otassiwn 

tion of 
 solution  

nless the 
not more 

ablets. 

er 

Wt. 134.2 

less than 
C6H, 40, 

ic. 

D. Not less than 75 per cent of the stated amount of 

CloH2IN30,C6H807. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 25 mg of Diethylcarbamazine 
Citrate, add 20 ml of a 3.124 per cent w/v solution of potassium Refractive index (2.4.27). 1.426 to 1.428 at 20°. 
dihydrogen phosphate and place in an ultraseetebath for 5 	- 	-  

minutes. Cool, dilute to 25.0 ml with the same solvent: and Relatod substances. Determine by gas chrorr 

filter. Dilute 5.0 ml of the filtrate to 50.0 ml with the same solvent. 

Tests 

N,N'-Dimethylpiperazine and N-methylpiperazine. Determine 
by thin-layer chromatography (2.4.17), coating the plate with 
silica gel G. 

Mobile phase. A mixture of 65 volumes of methanol, 

30 volumes of 2-butanone and 5 volumes of strong ammonia 

solution. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 10 ml of methanol. 

Reference solution (a). A 5 per cent w/v solution of 
diethylcarbamazine citrate RS in methanol. 

Reference solution (b). A 0.01 per cent w/v solution of 
N,N'- dimethylpiperazine in methanol. 

Reference solution (c). A 0.01 per cent w/v solution of 

N-methylpiperazine in methanol. 

Apply to the plate 10 111 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 105° and expose it to 
iodine vapour for 30 minutes. Any spots corresponding to 
N,N'-dimethylpiperazine and N-methylpiperazine in the 
chromatogram obtained with the test solution are not more 
intense than the spots in the chromatogram obtained with 
reference solutions (b) and (c) respectively. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first few ml of the filtrate. 
Dilute the filtrate, if necessary, with an equal volume of a 
6.248 per cent w/v solution of potassium dihydrogen 

phosphate. Carry out the determination as described in the 
Assay. Calculate the content of C 1oH2I N30,C61-1807 using a 

solution of known concentration of diethylcarbamazine 

citrate RS in a 3.124 per cent w/v solution of potassium 

dihydrogen phosphate. 

ethylene oxide. Not more than 11.,,g per g. 

these

resee 

e solutions 
CAUTION-Ethylene oxide is toxic and flammable. Prepare 

rutions in a well ventilled fume hood, using great 
care. protect both hands and face by wearing polyethylene 
protective gloves and an appropriate face mask. 

150 ml of polyethylene glycol 200 and reweigh the 

NOTE--Prepare the solutions immediately before use. 

 solution. A 0.001 per cent v/v solution of Acetaldehyde
acetaldehyde 

sk k Tcr  
 in water. 

Test 

 

solution (a). Fill a chilled pressure bottle with liquid 

ethylene i 

 

solu iiied  in  

a mixture of one volume sodium chloride and 

oxide, and store in a freezer when not in use. Use a 

cooled to -10°, transfer 300 ill (equivalent to about 250 mg) of 
liquid ethylene oxide to the polyethylene glycol 200, and 

small piece flask, adc of polyethylene film to protect the liquid from 
ith the rubber gasket. Tare a glass stoppered conical 

nsfer 5 ml of the liquid ethylene oxide into a 100 ml 

three volumes wet ice. Using a syringe that has been previously 

swirl gently to mix. Replace the stopper, reweigh the flask and 
determine the amount of ethylene oxide absorbed by weigh 
difference. Adjust the weight of the mixture with polyethylene 
glycol 200 to 100 g, replace the stopper and swirl gently to 
mix. This solution containing 2.5 mg/g of ethylene oxide. 
Test solution (b). Transfer 1 g diethylene glycol monoethyl 
ether to 10.0 ml pressure headspace vial add 1 ml of water, seal 
the vial and mix. Heat the mixture at 70° for 45 minutes. 

Reference solution (a). Tare a glass stoppered conical flask 
and chill it in a refrigerator. Add 35 ml of polyethylene glycol 
200 and reweigh the flask. Use a syringe that has been chilled 
in a refrigerator and transfer 1g of the chilled test solution (a) 
to the tared, conical flask. Adjust the weight of the solution 
with polyethylene glycol 200 to 50 g, replace the stopper and 
swirl gently to mix. Transfer 10 g of this solution to a 50.0 ml 

. 

volumetric flask. Add 30 ml of water and mix. Dilute with water 
to volume 

l

and mix to obtain a 0.001 per cent w/v solution of 
ethylene oxide. 

Reference . 

Reference 

solution (b). Dilute 10.0 ml of reference solution (a) 
to 50.0 ml with water to produce 0.0002 per cent w/v solution 
of ethylene oxide. 

of  referenc 

Referenc e

w  

solution (c). Dilute 0.5 ml of reference solution (b) 
to 10.0 ml pressure headspace vial add 0.1 ml of acetaldehyde 
solution at 

mix. Heat tl 

id 0.1 ml of water, seal the vial and mix. Heat the 
mixture at '70° for 45 minutes. 

- a glas 
with ; 

solution (d). Transfer 1 g diethylene glycol 

ato

ether to 10.0 ml pressure headspace vial add 0.5 ml 
e solution (b) and 0.5 ml of water, seal the vial and 
he mixture at 70° for 45 minutes. 

graphic system 
s or quartz capillary column 30 m x 0.32,,rnm, bonded 

- temperature: 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to acetaldehyde 
and ethylene oxide is not less than 2.0 and relative standard 
deviation for replicate injections is not more than 15 per cent. 

Inject reference solution (d) and test solution (b). Calculate 
the amount of ethylene oxide in diethylene glycol monoethyl 
ether using the following equation. 

Yu  

(r, x w„)- (r„ x w,) 

where, r„ = ethylene oxide peak area from the test 
solution (b), 

= ethylene oxide peak area from the reference 
solution (d), 

weigh of diethylene glycol monoethyl ether to 
prepare the test solution (b), 
weigh of diethylene glycol monoethyl ether to 
prepare the reference solution (d). 

Limit of 2-methoxyethano1,2-ethoxyethanoLethylene glycol 
and diethylene glycol 

Name Not more than 

(ppm) 
2-methoxyethanol 50 
2-cthoxyethanol 160 
ethylene glycol 620 
diethylene glycol 150 

Use the test solution, reference solution, chromatographic 
systemand system suitability requirements as described under 
Assay, 

Inject the test solut ion. 

Diethylene Glycol Monoethyl Eth 

1-13co ° 0H 

C6H 1403 	 MO I . 

Diethylene Glycol Monoethyl Ether contains not 
99.0 per cent and not more than 101.0 per cent of 
calculated on the anhydrous basis. 

Category. Pharmaceutical aid (humectant; solvent) 

Description. A clear, colourless liquid , hygroscop 

Identification 

monoethyl 

a 1.0 gm layer of phase GI, 

W U 

contact w 

Chrom  

1! 

Name 	 Relative 
retention time 

acetaldehyde 	 0.94 
ethylene oxide 	 1.0 



DIETHYLENE GLYCOL MONOETHYL ETHER 

Calculate the percentage of 2-methoxyethanol in diethylene 
glycol monoethyl ether using the following equation. 

x 100 
rT 

is 

ing point (2.4.8). About 290°. 

Ave density (2.4.29). About 1.01 at 25°. 

•active index (2.4.27). 1.520 to 1.521 at 20° sodium D lines. 

ter (2.3.43). Not more than 0.5 per cent. 

ty. Determine by gas chromatography (2.4.13). 

rnal standard solution. A 3 per cent w/v solution of 
sebacate in acetone. 

solution. To 0.2 g of the substance uo nder examination, 
10 ml of internal standard solution and dilute to the 

0 ml with acetone. 

rence solution. To 50 mg of diethylphenylacetamide RS, 
2.5 ml of internal standard solution and dilute to the 
ml with acetone. 

natographic system 
a glass column 1.2 m x 2 mm packed with 10.0 per cent 
OV-101 on chromosorb WHP (100-120 mesh), 
temperature : 
column 150°, 
inlet port and detector at 300°, 
flow rate 30 ml per minute of the Nitrogen, 30 ml per 
minute of the Hydrogen, 210 ml per minute of the Air. 

Tes 

Boil 

Rela 

Ref 
wa 

Ass 

Inte 
diet 

Test 
add 
100. 

Refe 
add 
25.0 

Chr 

fl 
	

Diethyl Phthalate 

O CH 3  
O CH3  

Mol. Wt. 191.3 
	

0 

where, ru  = peak response for 2-methoxyethanol, 

rr  - sum of the responses of all the peaks. 

Calculate the percentage of 2-ethoxyethanol in diethylene 
glycol monoethyl ether using the following equation. 

- x 100 
rT 

where, ru  = peak response for 2-ethoxyethanol, 
rr  = sum of the responses of all the peaks. 

Calculate the percentage of ethylene glycol in diethylene 
glycol monoethyl ether using the following equation. 

rU 
x100 

rT  

where, ru  = peak response for ethylene glycol, 
rr  = sum of the responses of all the peaks. 

Calculate the percentage of diethylene glycol in the portion of 
diethylene glycol monoethyl ether using following equation. 

where, ru  = peak response for diethylene glycol, 
rr  = sum of the responses of all the peaks. 

Water (2.3.43). Not more than 0.1 per cent, determined on 
10.0 g. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Use the substance under examination . 

Reference solution. Dissolve 100 mg of each of 2-
methoxyethanol, 2- ethoxyethanol, ethylene glycol, 
diethylene glycol and diethylene glycol monoethyl ether RS 
in 100.0 ml of methanol. 

Chromatographic system 
- a fused silica column 30 m x 0.32 mm, bonded with a 1.0 

pm layer of phase G 46, 
temperature: 

	

Column Intial 	Ramp 	Final 
	

Hold time 
temperature temperature temperature at final 

temperature 

	

(0) 	(°/min.) 
	

(0) 
	

(min.) 

	

120 
	

120 
	

1 

- inlet port at 250° and detector at 275° ;Y: 	 J.  

	

120 
	

12 
	

221 -  
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- flame ionization detector, 
- flow rate: 2.2 ml per minute, using helium or Ili trog( 

the carrier gas, 
- injection volume: 0.50. 

Name 
	

Relative- 
retention time 

2- methoxyethanol 
	

0.40 

2- ethoxyethanol 
	

0.43 

ethylene glycol 
	

0.50 

diethylene glycol monoethyl ether 
	

0.93 

diethylene glycol 
	

1.0 

Inject the reference solution. The test is not valid unless 

more 

resolution between the peaks corresponding to 
2-ethoxyethanol and ethylene glycol is not less than 2.0 and 
relative standard deviation for replicate injections is not 
than 2.0 per cent. 

Inject the test solution. Calculate the percentage of diethylene 
glycol monoethyl ether using following equation. 

rteL x 100 
rT  

where, rf, 	peak response for diethylene glycol mono 
ether, 

rr  = sum of the responses of all the peaks 

Storage. Store in well-closed containers under an atmosphere 
of inert gas, at a temperature not exceeding 35°. 

Labelling. Label it to indicate that it is intended for topical or 
transdermal use only and it is stored under an atmosphere of 
an inert gas. The material is not to be used for parentm ls. 

Diethylphenylacetamide 

O 

3 

C H 3  

C I 2 H I 7NO 

Diethylphenylacetamide is N,N-diethylbenzeneacetamide 

Diethylphenylacetamide contains not less than 99.0 per cent 
and not more than 101.0 per cent of C l2H 17NO, calculated on 
the anhydrous basis. 

Category, Insect repellent. 

2 - 	Description. A 'clear to faintly yellow liquid. It shall b ,  e  free 

d e n  id: 
In the t

principal peak in the chromatogram obtained I 	Assay,  ,‘ith the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Cul-1 1404 	 Mol. Wt. 222.2 

Diethyl phthalate is diethyl benzene-1,2-dicarboxylate. D  

hyl phthalate contains not less than 99.0 per cent and not 
!nor! than 101.0 per cent of diethyl phthalate, C12H1404• 

Inject 2 gl of the test solution and the reference solution. 

Calculate the content of C l2H 17NO. 

Storage. Store protected from light and moisture. 

Appearance. The substance under examination is clear (2.4.1) 
and not more intensely coloured than reference solution YS6, 
(2.4.1). 

Acidity. Dissolve 20.0 g in 50 ml of alcohol previously 
neutralised to phenolphthalein solution. Add 0.2 ml of 
phenolphthalein solution. Not more than 0.1 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
indicator to pink. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Internal standard solution. Dissolve 60 mg of naphthalene 
in 20 ml of methylene chloride. 

Test solution (a). Dissolve 1 g of the substance under 
examination in 20 ml of methylene chloride. 

Test solution (h). Dissolve 1 g of the substance under 
examination in methylene chloride, add 2.0 ml of the internal 
standard solution and dilute to 20 ml with methylene chloride. 

- 	Reference-nce-soltifion. To 1 ml of test solution (a) add 10 ml of the 
 inter, standard solution and dilute to 100 ml with methylene 

hiori 

DIETHYL PHTHALATE 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diethyl 
phthalate RS. 

B. Relative density (2.4.29). 1.117 to 1.121. 

C. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF 254. 

Mobile phase. A mixture of 30 volumes of heptane and 
70 volumes of ether. 

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of ether. 

Reference solution. Dissolve 50 mg of diethyl phthalate RS 
in 10 ml of ether. 

Apply to the plate 10 ttl of each solution. After development 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution. 

D.To about 0.1 ml, add 0.25 ml of sulphuric acid and 50 mg of 
resorcinol. Heat on a water-bath for 5 minutes. Allow to cool. 
Add 10 ml of water and 1 ml of strong sodium hydroxide 
solution. The solution becomes yellow or brownish-yellow 
and shows green fluorescence. 

Tests 

Category. Pharmaceutical aid. 
Des !ription. A clear, oily liquid, colourlesor very 

from suspended matter. 



Digitoxin 

  

 

CH3 

- 0 
OH 

C4 I FL40 1 3 Mol. Wt. 764.9 

Digitoxin is 313-[(0-2,6-dideoxy-13-D-ribo-hexopyranosyl-
(1-44)-0-2,6-dideoxy-13-D-ribo-hexopyranosyl-(1---> 4)-2,6- 
dideoxy- 13-D-ribo-hexopyranosypoxy]-1413-hydroxy-50-card-
20(22)-enolide. 

Digitoxin contains not less than 95.0 per cent and not more 
than 103.0 per cent ofC41H640 13 , calculated on the dried basis. 

Category. C'ard iotonic. 

Dose. 50 to 200 gg daily. 

Description. A white or almost white powder; odourless. 

Identification 

Diethyltoluamide 
Deet 

0 

C1214 17NO 

CH3  

C H3 

Mol. Wt.: 191.3 

H C 

Diethyltoluamide is N.N-diethyl-3-toluamide: 

A. Determine by infrared absorption spectrophotometr) 

solution 

Compare the spectrum with that obtained with 
diethyltoluamide RS. 

B. Heat 2 ml with 25 ml of a 50 per cent v/v sol

i0 

 
hydrochloric acid under a reflux condenser for 1 hour. Make 
the mixture alkaline with sodium hydroxide solution, c ool and 
extract with three quantities, each of 30 ml, of ether. Reserve 
the aqueous layer. Evaporate the ether, dissolve the residue in 
5 ml of dilute hydrochloric acid, cool to 5°, add 5 ml of sodium 

nitrite solution and allow to stand for 10 minutes at 5°. Add 
10 ml of water and extract with two quantities, each of20 ml. of 

ether. Evaporate the ether, add 1 g of phenol to the residue, 

cool and add 1 ml of sulphuric acid; an intense green colour 
is produced, which becomes red on pouring into water and 
green on making alkaline with dilute sodium hydroxide 

solution. 

C. Acidify the aqueous layer reserved in test B wi 

hydrochloric acid, extract with two quantities, each 
of ether and evaporate the ether from the combined 
The residue, after drying at 60°, melts at about 108° 

th dilute 
of 20 ml, 
extracts. 
2.4.21). 

 

Tests 

Weight per ml (2.4.29). 0.997g to 1.000 g, determine d at 20°. 

Refractive index (2.4.27). 1.520 to 1.524. 

Plw 

DIGITOXIN DIETHYL PHTHALATE 

Chromatographic system 
- a glass column 2.0 m x 2 mm, packed with silanised 

diatomaceous earth for gas chromatography (150 gm to 
180 gm) impregnated with 3.0 per cent m/m of 
polymethylphenylsiloxane, 

- temperature : 
column 150°, 
inlet port and detector at 225°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 gl of the reference solution. The test is not valid unless 
the resolution between the peaks corresponding to 
naphthalene and diethyl phthalate is at least 10. 

Inject 1 gl of test solution (a). In the chromatogram obtained, 
verify that there is no peak with the same retention time as the 
internal standard. 
Inject separately 1 gl of test solution (b) and the reference 
solution. Continue the chromatography for three times the 
retention time of diethyl phthalate. From the chromatogram 
obtained with the reference solution, calculate the ratio (R) of 
the area of the peak due to diethyl phthalate to the area of the 
peak due to the internal standard. From the chromatogram 
obtained with test solution (b), calculate the ratio of the sum 
of the areas of all peaks, other than the principal peak and the 
peaks due to the internal standard and the solvent, to the area 
of the peak due to the internal standard; this ratio is not 
greater than R (1.0 per cent). 
Water (2.3.43). Not more than 0.2 per cent, determined on 5.0 g. 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 1.0 g. 
Assay. Dissolve 0.75 g in 25.0 ml of0.5 M alcoholic potassium 

hydroxide and add few glass beads. Boil on a water-bath 
under a reflux condenser for 1 hour. Add 1 ml of 
phenolphthalein solution and titrate immediately with 0.5 M 

hydrochloric acid. Carry out a blank titration. 

1 ml of 0.5 M alcoholic potassium hydroxide is equivalent to 

0.05556 g of Cl2H1404. 
Storage. Store protected from moisture. 

P 2018 

Diethyltoluamide contains not less than 95.0 per cent and n ot  
more than 103.0 per cent of C 1211 17NO, calculat e d on the 
anhydrous basis. 

Category. Insect repellent. 

Description. A colourless or faintly yellow liquid: od 
or almost odourless. 

CAUTION - Diethyltoluamide is irritant lc 
mucous membranes. 

Acidity. A solution of 10.0 g dissolved in 50 ml of ethanol 

(95 per cent) previously neutralised to phenolphthalein 

 solution requires not more than 4.0 ml of 0.01 M sodium 

hydroxide to change the colour of the solution, using 

phenolphthalein solution as indicator. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. ,,()). using.  

Water (2.3.43). Not more than 0.5 per cent, determined on 

1.0 g. 

Assay. Weigh 0.3 g, add 7 ml of nitrogen-free sulsulphuric'

and:entity-out- the determination of nitrogen (2.3.: 
0. 05 M sulpiniric acid as an absorbent solution or 

distill the 

liberated ammonia in 25 ml of 0.05 M sulphuric ad. 

oUrless  

• s (Ind 

Tests B 

Appearance of solution. A 0.5 per cent w/v solution in a mixture 
of equal volumes of chloroform and methanol is clear (2.4.1), 
and colourless (2.4.1). 

Specific optical rotation (2.4.22). +16.0° to +18.5°, determined 
at 20° in a 2.5 per cent w/v solution in chloroform. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of chloroform, 
40 volumes of cyclohexane and 15 volumes of methanol. 

Solvent mixture. A mixture of equal volumes of chloroform 
and methanol. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml with solvent mixture. 

Reference solution (a). A 1.0 per cent w/v solution of digitoxin 
RS in the same solvent mixture. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the same solvent mixture. 

Reference solution (c). A 0.02 per cent w/v solution ofgitoxin 
RS in the same solvent mixture. 

Reference solution (d). Dilute 5 ml of reference solution (b) to 
10 ml with the same solvent mixture. 

Reference solution (e). A solution containing 0.5 per cent 
w/v of digitoxin RS and 0.01 per cent w/v ofgitoxin RS in the 
same solvent mixture. 

Apply to the plate 5 gl of each solution and develop the 
chromatograms immediately after applying the solutions. After 
development, dry the plate in a current of cold air for 5 minutes. 
Repeat the development and again dry the plate in a current of 
cold air for 5 minutes. Spray with ethanolic sulphuric acid Test A  may he omitted if tests B, C and D are carried out. Tests (10 per cent) and heat at 130° for 15 minutes. Examine the B, C and D may be omitted if test A is carried out. chromatograms in daylight. Any spot in the chromatogram 

si.ai.luDteiotenrm.  ine by infrared absorption spectrophotometry 2.4.6). 

C. Dissolve about 1 mg in 2 ml ofglacial acetic acid with the 

that 
 chromatogram 

obtained with the test solution corresponds to intense than the spot in the chromatogram obtained with 

B. In the test for Related substances, the principal spot in the 

at in the 
chromatogram obtained with reference solution (a). reference solution (b). The test is not valid unless the 

not more intense than the spot in the chromatogram obtained 

chromatogram obtained with the test solution is not more 
with reference solution (c). Any other secondary spot in the 

obtained with the test solution corresponding to gitoxin is 
Compare the spectrum with that obtained with digitoxin RS. 

paasid soefsgteontt lheehuepapt,ecroloayl aenr.d add 0.05 ml offerric chloride test 

which
quids 

without mixing; a brown ring develop lie interface 
gradually becomes blue and a greet-r co lour 

add 1 ml of sulphuric acid under the two 

fina...y '''Siriplitited aiih -(2.3.18). Not more than 0.1 per cent, determined (mall 

, soJution(4) it.s..olearly visible. 
1,  and the spot in the chromatogram obtained with reference 

chromatogram obtained with reference solution (c) shows 
clearly separated spots corresponds to digitoxin and gitoxin 

;..:; 	=.-4.926-tile residue obtained from the test for Loss on drying. ...-- 	' -..,- 
-.: - 	_----c---  -, - i - - - 

I rill of 0.05 M sulphuric acid is equivalent to 0.01913 g of 

C12 14 1799' 

Storage. Store protected from moisture in dry containers. 

D. Suspend about 0.5 mg in 0.2 ml of ethanol (60 per cent) 
and add 0.1 ml dinitrobenzoic acid solution and 0.1 ml of 2 M 
sodium hydroxide; a violet colour develops. 

Tests 

• 

• 
-,••• 

••• 
ti 

Identification 

Test A may be omitted iftests B and C are carried o ut 
and C may be omitted if test A is carried out. 

s. 



Sto
rage. Store protected from light and 

30° 	
moisture at 

Digoxin 
fflirg. 

CH3 

0 

0 
Ili 

OH 

C$1 1-164014 Mol. Wt. 780.9 

 

temperature not exceeding 

DIGITOXIN TABLETS II' 20 j8  

   

 

20iS DIGOXIN 

   

    

400 nm and an emission wavelength of about 570 

gam in  R 
prepared at the same time and treated in the same man n e r  

d igitoxin, 

setting the spectrophotofluorimeter to zero with Iva/er  d-atuos 
100 with a solution of suitable concentration of di • • 

the test solution. 

D. Not less than 75 per cent of the stated amount of cf git 

•ri 
Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 0.5 g by drying in an oven at 105° for 2 hours. 

Assay. Dissolve 40 mg in sufficient ethanol (95 per cent) to 
produce 50.0 ml and dilute 5.0 ml of this solution to 100.0 ml 
with the same solvent. To 5.0 ml of this solution add 3.0 ml of 
alkaline picric acid solution, allow to stand in subdued light 
for 30 minutes and measure the absorbance of the resulting 
solution at the maximum at about 495 nm (2.4.7), using as the 
blank a mixture of 5.0 ml of ethanol (95 per cent) and 3.0 ml of 

alkaline picric acid solution. Calculate the content of 

C41 14 640 13  from the absorbance obtained by repeating the 
operation using digitoxin RS in place of the substance under 

examination. 

Storage. Store protected from moisture and light in a refrigerator 
(2° to 8°). 

Digitoxin Tablets 
Digitoxin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of digitoxin, 

C411164013. 

Usual strengths. 100 1.1g; 20011g. 

Identification 

To a quantity of the powdered tablets containing 250 gg of 
Digitoxin add 1 ml ofglacial acetic acid containing 0.01 per 

cent w/v of ferric chloride, shake for a few minutes, filter 
through sintered-glass and add cautiously 1 ml of sulphuric 

acid to the filtrate without mixing; a brown ring free from red 
colour is produced at the interface which gradually becomes 
blue and finally the upper layer acquires an indigo colour. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 600 ml of freshly distilled water, 
Speed and time. 120 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 0.8 gm, rejecting the first 1 ml of the filtrate. Transfer 
1.0 ml to a 10-m1 volumetric flask, add 3.0 ml of a 0.1 per cent 
w/v solution of L-ascorbic acid in methanol and 0.2 ml of a 
0.009M solution of hydrogen peroxide [prepared by accurately 
diluting hydrogen peroxide solution (100 vol) that has been 

standardised by titration with 0.02 M potassium 

permanganate], mix and dilute to volume with hydrochtariE 

acid. After exactly 30 minutes measure the fluorescence ekfthe 

solution (2.4.5), using an excitation wavelength of about 

C41H6.4013. 

Uniformity of content. Complies with test stated under 

Tablets. 

Test solution. For tablets containing 100 gg of Digitoxin, shake 
1 tablet with 15 ml of methanol (50 per cent) for 30 minutes 
and dilute to 25.0 ml with the same solvent. 

For tablets containing 200 gg of Digitoxin, shake 1 tablet with 

30 ml of methanol (50 per cent) for 30 minutes and dilute to 
50.0 ml with the same solvent. 

Filter through a suitable membrane filter disc having an average 
pore diameter not greater than 0.8 gm, rejecting the first few ml 
of the filtrate. Transfer 1.0 ml to a 10-ml volumetric flask, add 
3.0 ml of a 0.1 per cent w/v solution of L-ascorbic acid in 
methanol and 0.2 ml of a 0.009M solution of hydrogen peroxide 
[prepared by diluting hydrogen peroxide solution (100 vol) 
that has been standardised by titration with 0.02 M potassium 

permanganate], mix and dilute to volume with hydrochloric 

acid. After exactly 30 minutes measure the fluorescence of the 
solution (2.4.5), using an excitation wavelength of about 

400 nm and an emission wavelength of about 570 nm and 

setting the spectrophotofluorimeter to zero with water. 

Calculate the content of digitoxin, C411-164013, from the 

fluorescence obtained by carrying out the operation described 

above at the same time using a 0.0004 per cent w/v solution of 

digitoxin RS in methanol (50 per cent) and beginning at the 

words "Transfer 1.0 ml to a 10-m1 volumetric flask....... 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and finely powder 20 tablets. Weigh a quantity 

of the powder containing 1.25 mg of Digitoxin, add 3.0 ml of 

water, swirl to disperse the powder and allow to stand for 10 

minutes, swirling occasionally. Add 25.0 ml ofglacial acetic 

acid, shake for 1 hour and filter, discarding the first few ml of 

the filtrate. To 4.0 ml of the filtrate add 1.0 ml of dirnethyl 

sulphoxide, dilute to 25.0 ml with xanthydrol reagent, mix 

well and allow to stand in the dark for 4'/2 hours (solution Al. 

At the same time prepare two further solutions in the same 

manner but using for solution B 4.0 ml of digitoxin standard 

solution and for solution C 4.0 ml of a mixture 
of 

25 volumes ofglacial acetic acid and 3 volumes of water and 

beginning at the words "add 1.0 ml of dimethy d 

culpho vide ". Measure the absorbances of solutions A 
an 

B at the maximum at about 550 nrn (2.4.7), using solution 
C as 

the blank. Calculate the content of C411-164013 from the 

absorbances obtained. 

Digoxin is 313-[(0-2,6-dideoxy-P-D-ribo-hexopyranosyl-
(1- 4)-0-2,6-dideoxy-O-D-ribo-hexopyranosyl-(1128W1A4)- 
2. 6-dideoxy-O-D-ribo-hexopyranosypoxy]-12b,142813- 
dili}droxy-5f3-card-20(22)-enolide. 

Digoxin contains not less than 95.0 per cent and not more 
than 103.0 per cent of C41 H64014, calculated on the dried basis. 

Category. Cardiotonic. 

Dose. Orally, for rapid digitalisation, 1 to 1.5 mg in divided 
doses over 24 hours; for less urgent digitalisation, 250 to 
500 mg daily; maintenance dose, 62.5 to 500 gg daily. By 
intravenous injection, 750 gg to 1 mg. For paediatric use, orally, 
10 to 35 lig per kg of body weight in 3 or 4 divided doses over 
24 hours followed by 4 to 101,.tg per kg of body weight daily; 
maintenance dose, 250 Lig once or twice daily. 

Description. Colourless crystals or a white or almost white 
powder. 

Identification 

TestA may be omitted if tests B ,C and D are carried out. Tests 
B. C and D may be omitted if test A is carried out. 
A.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with digoxin RS or with the 

reference spectrum of digox in. 
B.In the 

test for Related substances, the principal peak in'the :- chromatogram obtained with the test solution corresponds to that in the 
chromatogram obtained with referente solution (a). 

Appearance of solution. A 0.5 per cent w/v solution in a mixture 
of equal volumes of diehloromethane and methanol is clear 
(2.4.1), and colourless (2.4.1). 

Specific optical rotation (2.4.22). +10.0° to +13.0°, determined 
in a 2.0 per cent w/v solution in anhydrous pyridine. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 50 mg of the substance under 
examination in the methanol and dilute to 100.0 ml with the 
methanol. 

Reference solution (a). A 0.05 per cent w/v solution of digoxin 
RS in methanol. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. 

Reference solution (c). A 0.0001 per cent w/v solution of 
digoxin impurity C RS in methanol. 

Reference solution (d). A 0.05 per cent w/v solution of digoxin 
impurity H in methanol. To 1.0 ml of this solution, add 1.0 ml 
of the test solution and dilute to 20.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 10 volumes ofacetonitrile 

and 90 volumes of water, 
B. a mixture of 10 volumes of water and 

90 volumes of aeetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

a C. Dissolve about 1 mg in 2 ml ofglacial acetic acid with the 
aid of gentle heat, cool and add 0.05 ml offerric chloride test 
solution. Cautiously add 1 ml of sulphuric acid under the two 
liquids without mixing; a brown ring develops at the interface 
which gradually becomes blue and a green colour, finally 
passes to the upper layer. 

D. Suspend about 0.5 mg in 0.2 ml of ethanol (60 per cent) 
and add 0.1 ml dinitrobenzoic acid solution and 0.1 ml of 2 M 
sodium hydroxide; a violet colour develops. 

Tests 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 78 22 
5 78 22 
15 30 70 
18 78 22 

1E-33 
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DIGOXIN 

Name 

  

  

Relative 
retention time 

 

Digoxin impurity C' 
	

0.3 

Digoxin impurity E2 
	

0.5 

Digoxin impurity F3 
	

0.6 

Digoxin impurity G4 
	

0.8 

Digoxin (Retention time: about 4.3 minutes) 
	

1.0 

Digoxin impurity L 5 
	

1.4 

Digoxin impurity K6 
	

1.6 

Digoxin impurity B 7 
	

2.2 

Digoxin impurity A8 
	

2.6 

Digoxin impurity H9  

' digoxigenin, 

2  diginatin, 

digoxigenin bisdigitoxoside. 

neodigoxin, 

5  unknown strucuture, 

' digoxigenin tetrakisdigitoxosidc, 

gitoxin, 

digitoxin, 

9  lanatosidc C. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to digoxin impurity H and 
digoxin is not less than 1.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to digoxin impurity F is not more than 
2.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (2.5 per cent). The area of 
peak corresponding to digoxin impurity C is not more than 
5 times the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (1.0 per cent). The area of 
peak corresponding to digoxin impurities E and K is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
peak corresponding to digoxin impurity G is not more than 
0.8 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.8 per cent). The area of 
peak corresponding to digoxin impurities A and B is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). The area of 
peak corresponding to digoxin impurity L is not more than 
0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent). The area of 
any other secondary peak is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The sum ofattas-of alfthe , 

 secondary peaks other than digoxin impurities A,13,, C. E; F, G, 
K and L is not more than 0.7 times the area Air the principal 

P  peak in the chromatogram obtained with reference s o-----iu2\ti3O1:8h 
 (b) (0.7 per cent). The sum of areas of all the secondary Peaks 

is not more than 3.5 times the area of the principal peak 

cent). Ignore any peak with an area less than 0.05 times th e 
 area of the principal peak in the chromatogram obtained 

peak ‘Q the 
chromatogram obtained with reference solution (b) (3 . 5 per  

reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determi ne

d 

on the residue obtained from the test for Loss on drying. 

on 0.5 g by drying over phosphorus pentoxide at a pi
er  Loss on drying (2.4.19). Not more than 1.0 per cent, determinedu11 

 not exceeding 2.7 kPa. 

Assay. Determine by liquid chromatography (2.4.14). ion of  

examination in 200 ml of ethanol (95 per cent). 

solution Reference solution (a). A 0.025 per cent w/v 

Test solution. Dissolve 50 mg of the substance 

digoxin RS in ethanol (95 per cent). 

Reference solution (b). A 0.004 per cent w/v solution eacti of 
digoxin RS and digoxin impurity C RS in ethanol (95 per 
cent). 

Chromatographic system 
- a stainless steel column 25 cm x 4.2 mm packed with 

octadecylsilane bonded to porous silica (5 um). 
- mobile phase: a mixture of 37 volumes of water and 13 

volumes of acetonitrile, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 10µl. 

Inject reference solution (a). The test is not valid unless the 
theoretical plates is not less than 1200 and tailing factor for 
the principal peak is not more than 2.0 and the relative standard 
deviation for the replicate injections is not more than 2.0 per 
cent. 

Inject reference solution (b). The resolution between the. peaks 
due to digoxin and digoxin impurity C is not less than 4.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C41 H640 14. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Digoxin Injection 
Digoxin Injection is a sterile solution of Digoxin in Water for 
Injections and Ethanol or other suitable solvents. 

Digoxin Injection contains not less than 90.0 per cent and not 
moms-than 140.0 per cent of the stated amount of digoxi n' 

C41 1409I4. 

UsUal strength. 250 112 per ml. 

Identification 

Evaporate 2 ml to dryness, dissolve the residue in 1 ml of 
glacial acetic acid containing 0.01 per cent w/v of ferric 

chloride and cautiously add 1 ml of sulphuric acid without 
mixing; a brown ring develops at the interface which gradually 
becomes blue and finally the upper layer acquires a blue colour. 

Tests 

pH (2.4.24). 6.7 to 7.3. 

Bacterial endotoxins (2.2.3). Not more than 200.0 Endotoxin 
Units per mg of digoxin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Transfer 20.0 ml, measured, to a separating funnel 
containing 10 ml of water. Make alkaline irith 5 M ammonia 
and extract with four quantities, each of 25 ml, of chloroform. 
Wash each extract with the same 10 ml of water. Evaporate the 
combined extracts to dryness on a water-bath, dissolve the 
residue in 5.0 ml of a mixture of 65 volumes of chloroform and 
35 volumes of methanol and add 20.0 ml of glacial acetic 
acid (solution A). To 5.0 ml of a 0.2 per cent w/v solution of 
digoxin RS in glacial acetic acid add 10.0 ml of a mixture of 65 
volumes of chloroform and 35 volumes of methanol and 
sufficient glacial acetic acid to produce 50.0 ml (solution B). 
Dilute 5.0 ml of solution A to 25.0 ml with digoxin reagent, mix, 
allow to stand for 1 hour and measure the absorbance of the 
resulting solution at about 590 nm, using water as the blank 
(2.4.7). Calculate the content of C41H64014 from the absorbance 
obtained by treating 5.0 ml of solution B at the same time and 
in the same manner. 

Storage. Store protected from light in single dose containers. 

Digoxin Paediatric Solution 
Paediatric Digoxin Elixir 

Digoxin Paediatric Solution is a solution of Digoxin in a suitable 
flavoured vehicle. 

Digoxin Paediatric Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent w/v of the stated amount 
of digoxin, C41H64014. 

Usual strength. 50 lig per ml. 
Identification 

and
Di g osxh  ionu  Pid b  a edei amt rei ac 

measured 
el Solution 

with 
 ha t io should pipette.  not be diluted before use 

Extract a quantity of the solution containing 25044ofDigoxin 
with four quantities, each of 20 ml, of chloroform, Washing  

each extract with the same 10 ml of water, evaporate the 
combined extracts to dryness and dissolve the residue in 1 ml 
of glacial acetic acid containing 0.01 per cent w/v offerric 
chloride. Add cautiously 1 ml of sulphuric acid without 
mixing; a brown ring develops at the interface which gradually 
becomes blue and finally the upper layer acquires a blue colour. 

Tests 

pH (2.4.24). 6.8 to 7.2. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Extract a measured volume containing about 5 mg of 
Digoxin with four quantities, each of 25 ml, of chloroform, 
washing each extract with the same 5 ml of water, and 
evaporate the combined extracts to dryness. To the residue 
add 3 ml of ethanol and carefully evaporate to dryness on a 
water-bath with the aid of a gentle current of air. Repeat the 
evaporation using a further 3 ml of ethanol and cool. Dissolve 
the residue in 5.0 ml of a mixture of 65 volumes of chloroform 
and 35 volumes of methanol, add 20.0 ml of glacial acetic 
acid and filter if necessary. Dilute 5.0 ml of the filtrate to 
25.0 ml with digoxin reagent, allow to stand for 1 hour and 
measure the absorbance of the resulting solution at the 
maximum at about 590 nm (2.4.7). Calculate the content of 
C41 14640,4  from the absorbance obtained by carrying out the 
operation described above at the same time but using a 
solution prepared by mixing 5.0 ml of a 0.2 per cent w/v solution 
of digoxin RS in glacial acetic acid with 10.0 ml of a mixture 
of 65 volumes of chloroform and 35 volumes of methanol and 
adding sufficient glacial acetic acid to produce 50.0 ml 
beginning at the words "Dilute 5.0 ml of the filtrate " and 
using water as the blank. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Digoxin Tablets 
Digoxin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of digoxin, 
C411164014. 

Usual strengths. 62.5 i.ig; 125 pg; 250 pg. 

Identification 

To a quantity of the powdered tablets containing 250 ug of 
Digoxin add 1 ml of glacial acetic acid containing 0.01 per 
cent w/v offerric chloride, shake for a few minutes, filter 
through sintered-glass and add cautiously 1 ml of sulphuric 
acidt4the filtrgte without mixing; a brown ring free from red 
colour isprodueed at the interface which gradually becomes 
blue and fmally the upper layer acquires an indigo colour. 

DIGOXIN TABLETS 
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DIHYDROERGOCRISTINE MESYLATE 

Dihydroergocristine Mesylate 

Dihydroergocristine Mesilate 

, CH 3S0 3H 

C361- 45N50,,S 

Dihydroergocristine Mesylate is (5 '0)-12%h 
2 "-(1-methylethyl)-5 "-(phenylmethyl)dihyroerg 
3 ',6 ',18-trione methanesulphonate. 

Mol , 
Wt. 708 

vdroxy - 

otaman- 

Dihydroergocristine Mesylate contains not less than 

cent and not . more than 102.0 per cent of C36H 
calCulated on the dried basis. 

Category. Antimigraine. 

98.0per 
45N,08S, 

DIGOXIN TABLETS 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 600 ml of freshly distilled water, 

Speed and time. 120 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 0.8 pm, rejecting the first 1 ml of the filtrate. 
Transfer 1.0 ml to a 10-m1 volumetric flask, add 3.0 ml of a 
0.1 per cent w/v solution of L-ascorbic acid in methanol and 
0.2 ml of a 0.009M solution of hydrogen peroxide (prepared by 
diluting hydrogen peroxide solution (100 vol) that has been 

standardised by titration with 0.02 M potassium 

permanganate), mix and dilute to volume with hydrochloric 

acid. After exactly 2 hours measure the fluorescence of the 
solution (2.4.5), using an excitation wavelength of about 
360 nm and an emission wavelength of about 490 nm and 
setting the spectrophotofluorimeter to zero with water and to 
100 with a solution prepared at the same time as the test solution 
in the following manner. Dilute 2.5 ml of a 0.1 per cent w/v 
solution of digoxin RS in ethanol (80 per cent) to 100.0 ml 

with water, dilute the resulting solution further with water to 
produce a solution containing in 1 ml an amount of digoxin 
equal to one-hundredth of the strength of the tablets under 
examination, transfer 1.0 ml of the solution to a 10-m1 volumetric 
flask and carry out the operation described above, beginning 
at the words "add 3.0 ml....". 

D. Not less than 75 per cent of the stated amount of digoxin, 

C41 H64014. 

Uniformity of content. Complies with the test stated under 

Tablets. 

Test solution. For tablets containing 250 gg of Digox in, place 
1 tablet with 10 ml of water at 37°, agitate to disintegrate, add 

56 ml of ethanol (95 per cent), shake for 60 minutes and add 

sufficient ethanol (80 per cent) to produce 100.0 ml. 

For tablets containing 125 gg and 62.5 gg of Digoxin, repeat 
the above procedure by using proportionately smaller 
quantities of water, ethanol (95 per cent) and ethanol 

(80 per cent). 

Filter through a suitable membrane filter disc having an average 
pore diameter not greater than 0.8 gm, rejecting the first few ml 
of the filtrate. Transfer 1.0 ml to a 10-m1 volumetric flask, add 
3.0 ml of a 0.1 per cent w/v solution of L-ascorbi• acid in 

methanol and 0.2 ml of a 0.009M solution of hydrogen peroxide 
[prepared by diluting hydrogen peroxide solution (100 vol) 
that has been standardised by titration with 0.02 M potassium 

permanganate], mix and dilute to volume with hydrochloric 

acid. After exactly 2 hours measure the fluorescence ofthe 
solution (2.4.5), using an excitation wavelength of about 360 
nm and an emission wavelength of about 490 nm and setting 

the spectrophotofluorimeter to zero with water. Calculate the  
content of digoxin, C41 1-1 64014, from the fluorescence obtained 
by carrying out the operation described above at the sam

e 
 time using a 0.00025 per cent w/v solution of digoxin RS in  

ethanol (80 per cent) and beginning at the words "Transfer 
1.0 ml to a 10-ml volumetric flask...." 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and finely powder 20 tablets. Weigh a quaintiit 
of the powder containing about 1.25 mg of Digoxin, add 3.0 ml 
of water, swirl to disperse the powder and allow to stand for 
10 minutes, swirling occasionally. Add 25.0 ml ofglacial acet ic  
acid, shake for 1 hour and filter, discarding the first few Ti 
the filtrate. To 4.0 ml of the filtrate add 1.0 ml of dimetini 
sulphoxide, dilute to 25.0 ml with xanthydrol reagent. mix 
well and allow to stand in the dark for 4'/z hours (solut ion 
At the same time prepare two further solutions 

in the same 

mixt

ure of 
manner but using for solution B 4.0 ml of digoxin standard 
solution and for solution C 4.0 ml of a mixt  
25 volumes ofglacial acetic acid and 3 volumes of water and 
beginning at the words "add 1.0 ml of dimeth•l 
sulphoxide ". Measure the absorbances of solutions A and 
B at the maximum at about 545 nm (2.4.7), using solution C as 
the blank. Calculate the content of C 41 H 640 14  from the 
absorbances obtained. 

Storage. Store protected from light. 

t3 o6mg. pose- 

IPhre"iuctin  production method must be evaluated to determine the 

potential for formation of alkyl mesilates, which is particularly 

likely to occur if the reaction medium contains lower alcohols. 
Where necessary, the production method is validated to 
demonstrate that alkyl mesilates are not detectable in the final 

Description. A white or almost white, fine crystalline powder. 

ld A. 

eDnetteifinncianteklbny infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dihydroergocristine mesylate RS or with the reference 
spectrum of dihydroergocristine mesylate. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Solvent mixture. 10 volumes of methanol and 90 volumes of 
mdi ocIbildoer po hmaseteh. aAn. me 

ixture of 2 volumes of ammonia, 15 volumes 
of dimethylformamide and 85 volumes of ether. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 5 ml of the same solvent mixture. 

Reference solution. A 2.0 per cent w/v solution of 
dihydroergocristine mesylate RS in the solvent mixture. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 8 cm, protected from light. Dry the plate in current 
of cold air for 5 minutes. Spray with dimethylamino-
benzaldehyde solution and dry in a current of hot air for 
2 minutes. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

on rt Solvent 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

ommixetthuraen.e1. 0 volumes of methanol and 90 volumes of dich   

Mobile phase. A mixture of 5 volumes of water, 10 volumes of 
ammonia, 20 volumes of butanol and 65 volumes of acetone. 
Test solution. Dissolve 0.2 g of the substance under 
examination in 5 ml of the solvent mixture. 

Reference solution. A 0.4 per cent w/v solution of methanesulphonic acid in the solvent mixture. 
Apply to the plate 10 IA of each solution. Allow the mobile 
phase to 

rise 10 cm, protected from light. Dry the plate in 
current of 

cold air for not more than 1 minute. Spray 	-a -wifh 0 .1 per cent w/v solution of bromocresol putplein.metkanol. 
adjusting 

the colour to violet-red with one drop of dilute 

ammonia solution and dry the plate in a current of hot air at 
100°. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Appearance of solution. A 2.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solution BS7 (2.4.1). 

pH (2.4.24). 4.0 to 5.0, determined in a 0.5 per cent w/v solution 
in carbon dioxide-free water. 

Specific optical rotation (2.4.22). -37.0° to -43.0°, determined 
in a 1.0 per cent w/v solution in anhydrous pyridine. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Carry out the test protected from light. 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of 0.1 per cent w/v solution of orthophosphoric acid. 
Test solution. Dissolve 75 mg of the substance under 
examination in solvent mixture and dilute to 50.0 ml with water. 
Reference solution. Dissolve 20 mg of codergocrine mesilate 
RS in solvent mixture and dilute to 50.0 ml with water. Dilute 
6.0 ml of the solution to 50.0 ml with a mixture of 20 volumes of 
acetonitrile, 20 volumes of 0.1 per cent w/v solution of 
orthophosphoric acid and 60 volumes of water. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: A. a mixture of 10 volumes of acetonitrile, 
90 volumes of water and 1 volume of triethylamine, 

B. a mixture of 10 volumes of water, 90 
volumes of acetonitrile and 1 volume of triethylamine, 
a gradient programme using the conditions given below, 

- flow rate: 1.2 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 10 µl. 
Time 

(in min.) 
Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 75 25 
5 75 25 

20 25 75 
22 75 25 
30 75 25 

inject the reference solution. The relative retention time with 
reference to di hydroergocristine for dihydroergocornine 
(dihydroergocristine impurity F) is about 0.8; for 
a-dittydroergoeryptine (dihydroergocristine impurity H) is 
aboutp.9; for ufrdihydroergocryptine or epicriptine (dihydro-
ergocristine impurity I) is about 1.02. In the chromatogram 

18-36 18-37 
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shows 4 peaks, the resolution between the peaks cones-
ponding to dihydroergocristine and dihydroergocristine 
impurity I is not less than 1. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent), the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (0.1 per cent). 

Loss on drying (2.4.19). Not more than 3 per cent, determined 
on 0.5 g by drying under vacuum, in an oven at 80°. 

Assay. Dissolve 0.3 g in 60 ml of pyridine. Pass a stream of 
nitrogen over the surface of the solution. Titrate with 0.1 M 
tetrabutylammonium hydroxide to the second point of 
inflexion, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0. 1 M tetrabutylammonium hydroxide is equivalent to 
0.03539 g of C 36H45N 508S. 

Storage. Store protected from light. 

Dihydroergotamine Mesylate 

Dihydroergotamine Mesilate 

OH 

CH 3 S0 3 H 

C33H 37N 505,CH4S03 	 Mol. Wt. 680.0 

Dihydroergotaminc Mesylate is (5 'a)-12 '-hydroxy- 
2 '-methyl-5 '-(phenylmethyl)dihyroergotaman-3 ',6 1 8-trione 
methanesulphonate. 

Dihydroergotaminc Mesylate contains not less than 98.0 per 
cent and not more than 101.0 per cent of C33H37N5051CH4S03, 
calculated on the dried basis. 

Category. Antimigraine. 

Dose. Initially, 1 mg, intravenous or subciitaneous or 
intramuscular ; total weekly dose should not increase 6 mg. 

Producti on 

The production method must be evaluated to determi
ne  the  

dated 
demonstrate that all 

potential for formation of alkyl mesilates, which is pa
rticularly 

product. 

Description. A white or almost white, crystalline r  

likely to occur if the reaction medium contains lower 
Where necessary, the production method is val 

t 
.aleohols .  

colourless crystals. 

Identification 

Tests A and C may be omitted if tests B, C and D are carried 
out. Tests B, C and D may be omitted if tests A and C are 
carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dihydroergotamine mesvlate RS or with the reference 
spectrum of dihydroergotamine mesylate. 

B. When examined in the range 250 nm to 350 nm (2.4.7). a 
0.005 per cent w/v solution in methanol, shows absorption 
maxima, at about 281 nm and 291 nm and a shoulder at 275 nm: 
specific absorbance at about 281 nm is 95 to 105. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). 

D. To 0.1 g of the substance under examination, add 5 ml of 
dilute hydrochloric acid, shake for about 5 minutes and filter. 
Add 1 ml of barium chloride solution. The filtrate remains 
clear. Mix 0.1 g of the substance under examination with 0.4 g 
of powdered sodium hydroxide, heat to fusion and continue 
to heat for I minute. Cool, add 5 ml of water, boil and filter. 
Acidify the filtrate with hydrochloric acid and filter again. 

The filtrate gives reaction (A) of sulphates (2.3.1). 

Tests 

Appearance of solution. Dissolve 0.1 g in a mixture of0.1 ml of 

a 7.0 per cent w/v solution of methanesulphonic acid and 

50 ml of water. The solution is clear (2.4.1) and not more 

intensely coloured than reference solution YS7 or BYS7 (2.4.1). 

pH (2.4.24). 4.4 to 5.4, determined on 0.1 per cent w/ v solution 
in carbon dioxide- free water. 

Specific optical rotation (2.4.22). -42.0° to -47.0 °, determined 
in a 1.0 per cent w/v solution in anhydrous pyridine. 

Related substances. Determine by thin-layer chromatograP 11 

 (2.4.17), coating the plate with silica gel G. 

Ai OLE-Prepare the solutions immediately before use. 

Solvei:it mixtUee: 10 volumes of methanol and 90 volumes of 

dichloromethane. 

PP- 

Mobile 

 om 

phase. A mixture of 1 volume of ammonia, 6 volumes 

° :
"le
h tha  ethane. 

50 volumes of ethyl acetate and 50 volumes of 

d  
Test solution ( a) . Dissolve 0.1 g of the substance under 

examination in 5 ml of the solvent mixture. 

t i 5e'  o . ° 1  :1 	V 

the 

Tes 

isolvent 

s  o  h ts n0

solu tion 

mix ture. 
01ubnt  )  i  .o i  nDn   (ie  

Refe rence 	

1 ml of test solution (a) to 10 ml with  

mesilate RS in the solvent mixture. 

Refe rence 	

(a). A 0.2 per cent w/v solution of 

dihydroergotamine 

 (
b) . Dilute 2.5 ml of reference solution (a) 

o  with t the s(oo. D

ilute 

l v enmixture.2   .om   

solution i t 

 

ml of reference solution (b) RA  epfpe irye nt oc 
vith the solvent mixture. 

the plate 5 ill of each solution. Allow the mobile 

phase 

 

rise 15 cm, protected from light' Dry the plate in 

o l t io 

to 

o  and dry in a current of hot air for about 2 minutes. In 

current of cold air for not more than 1 minute and repeat the 
development, allow the freshly prepared mobile phase to rise 

15 cm. Spray abundantly with dimethylaminobenzaldehyde 

su  

the chromatogram obtained with test solution (a), any 
secondary spot is not more intense than the principal spot in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent) and not more than 2 such spots are more intense 
than the principal spot in the chromatogram obtained with 
reference solution (c) (0.2 per cent). 

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 0.5 g by drying in an oven at I 05 °  at a pressure not exceeding 
0.1 kPa for 5 hours. 

Assay. Dissolve 0.5 g in a mixture of 10 ml of anhydrous acetic 
acid and 70 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry ar out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.068 g of 

c, 1.141N 

  

Storage. Store protected from light. 
• 

Diiodohydroxyquinoline 
lodoquinoi 

OH  

Diiodohydroxyquinoline contains not less than 97.0 per cent 
and not more than 100.5 per cent of C 9H5 1 2NO, calculated on 
the dried basis. 

Category. Antiamoebic. 

Dose. 1 to 2 g daily, in divided doses. 

Description. A light yellowish to yellowish-brown, 
microcrystalline powder; odourless or with a faint odour. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
diiodohydroxyquinoline RS or with the reference spectrum 
of diiodohydroxyquinoline. 

B. Dissolve 10 mg in 100 ml ofdioxan and dilute 5 ml to 100 ml 
with ethanol. When examined in the range 230 nm to 360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
at about 258 nm; absorbance at about 258 nm, about 0.53. 

C. Heat a few crystals with about 1 ml ofsulphuric acid; violet 
vapours of iodine are evolved. 

Tests 

to mesilates are not detectable in the fi nal 

*Nyder or 

to 5.0 

Acidity or alkalinity. Shake 0.5 g with 10 ml of water previously 
neutralised to phenolphthalein solution. The solution is 
colourless and not more than 0.1 ml of0.1 M sodium hydroxide 
is required to change the colour of the solution to pink. 

Free iodine and iodide. Shake 1.0 g with 20 ml of water for 
30 seconds, allow to stand for 5 minutes and filter. To 10 ml of 
the filtrate add 1 ml of I M sulphuric acid and 2 ml of 
chloroform and shake; the chloroform layer does not become 
violet. To the mixture add 5 ml of 1 M sulphuric acid and 1 ml 
of potassium dichromate solution and shake for 15 seconds; 
the colour of the chloroform layer does not become more 
intense than that produced by diluting 2 ml of a 0.016 per cent 
w/v solution of potassium iodide to 10 ml with water, adding 
6 ml of I M sulphuric acid, 1 ml of potassium dichromate 
solution and 2 ml of chloroform and shaking for 15 seconds. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Add 0.5 ml of A'. 0-bis (trimethylsilyl)acetamide 
to 0.5 ml of a solution in pyridine containing 0.4 per cent w/v 
of each of 5-chloro-8-hydroxyquinoline, 5, 7-dichloro-
8-hydroxy- quinoline and 5-chloro-7-iodo-8-hydroxy-
quinoline and 0.04 per cent w/v of the substance under 
examination, mix, allow to stand for 15 minutes and add 5 ml 
of a 0.05 per cent w/v solution of dibutylphthalate 
(internal standard) in hexane. 

Reference solution (a). Add 0.5 ml of N,O-bis (trimethvlsilyl) 
:to-  a mixture of 0.1 g of the substance under 

examination and 0.5 ml of pyridine, mix, allow to stand for 
1,5 minutes and add 5 ml of hexane. 

1 P 2018 	ip2oi 8 
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- 

Ydroxyquinoline is 5,7-d iiodoquinolin-8-ol. 



DI IODOHYDROXYQUINOLINE 

Reference solution (b). Treat a mixture of 0.1 g of the substance 
under examination and 0.5 ml of pyridine as described for the 
test solution. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with silanised 

diatomaceous support (100 to 120 mesh) coated with 
3 per cent w/w of methyl silicone gum, 

- temperature: 
column.190°, 
inlet port and detector. 240°, 
flame ionisation detector, 

- nitrogen as the carrier gas. 

In the chromatogram obtained with the test solution the peaks 
following the solvent peak, in order of emergence, are due to 
(a) 5-chloro-8-hydroxyquinoline, (b) 5,7-dichloro-8-hydroxy-
quinoline, (c) the internal standard, (d) 5-chloro-7-iodo-
8-hydroxyquinoline and (e) diiodohydroxyquinoline. In the 
chromatogram obtained with reference solution (b) calculate 
the content of 5-chloro-8-hydroxy-quinoline, 5,7-dichloro-
8-hydroxyquinoline and 5-chloro-7-iodo-8-hydroxyquinoline 
by reference to the corresponding peaks in the chromatogram 
obtained with the test solution. The total content of the named 
impurities and any other impurities does not exceed 4.0 per 
cent w/w. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 4 hours. 

Assay. Dissolve 0.3 g in 50 ml of anhydrous pyridine. Titrate 

with 0.1 M tetrabutylammonium hydroxide, determining the 

end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 

0.03969 g ofC9H5 I 2NO. 

Storage. Store protected from light. 

Diiodohydroxyquinoline Tablets 

Iodoquinol Tablets 

Diiodohydroxyquinoline Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of diiodohydroxyquinoline, C 9H 5 I 2N0. 

IP 2018 

Determine by infrared absorption spectrophotometr y  (2 .4.6). 
 Compare the spectrum with that obtained w i th  

diiodohydroxyquinoline RS or with the reference spe ctrum 
 of diiodohydroxyquinoline. 

B. Shake a quantity of the powdered tablets containing about 
10 mg of Diiodohydroxyquinoline with 100 ml of dioxan, fi lter  
and dilute 5 ml of the filtrate to 100 ml with ethanol. When 

 examined in the range 230 nm to 360 nm (2.4.7), the resultine 
solution shows an absorption maximum at about 258 n m: 

 absorbance at about 258 nm, about 0.53 (2.4.7). 

Tests 

Soluble iodides. Digest a quantity of the powdered tablets 
containing 0.1 g of Diiodohydroxyquinoline with 5 ml of ~Dater 
for 10 minutes, cool and filter. To the filtrate add 1 ml of 3 M 
hydrochloric acid, 0.1 ml of ferric chloride test solution and 
2 ml of chloroform, shake gently and allow to separate; any 
violet colour in the chloroform is not more intense than that in 
a blank to which 1 ml of a 0.02 per cent w/v solution of 
potassium iodide has been added. 

Disintegration (2.5.1). Not more than 30 minutes. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 12 mg of Diiodohydroxyquinoline 
and determine by the oxygen-flask method (2.3.34), using a 
mixture of 10 ml of water and 2 ml of / M sodium hydroxide as 
the absorbing liquid. When the process is complete, add to 
the flask an excess (5 ml to 10 ml) of acetic bromine solution 
and allow to stand for 2 minutes. Remove the excess of bromine 
by the addition of formic acid (about 0.5 ml to 1 ml). Rinse the 
sides of the flask with water and sweep out any bromine 
vapour above the liquid with a current of air. Add 1 g of 
potassium iodide and titrate with 0.02 Msodium thiosulphate 
using starch solution, added towards the end of the titration. 
as the indicator. 

1 ml of 0.02 M sodium thiosulphate is equivalent to 

0.0006616 g of C,H5 12N0. 

Storage. Store protected from light. 

Diloxanide Furoate 

O 
0 

Mol. Wt. 3282 

i p2018 

oiloxanide Furoate contains not less than 98.0 per cent and 

not  more than 102.0 per cent of CI4H1 1 C12N04, calculated on 

ftopheaoe 

 

dried 

 ikhite or almost white, crystalline powder; 

oebic. 

in divided doses. 

odourless or almost odourless 

ld A. 

el:: le  ttei f  r en iantei  ;infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diloxanide 

fiiroate RS or with the reference spectrum of diloxanide furoate. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum only at about 258 nm;•etbsorbance at 
about 258 nm, about 0.70. 

C.On 20 mg determine by the oxygen-flask method (2.3.34), 
using 10 ml of 1 Msodium hydroxide as the absorbing liquid. 
When the process is complete, acidify the liquid with nitric 
acid and add silver nitrate solution; a white precipitate is 
produced. 

Tests 

Free acidity. Shake 3.0 g with 50 ml of water, filter and wash 
the residue with three quantities, each of 20 ml, of water. Titrate 
the combined filtrate and washings with 0.1 M sodium 
hydroxide using phenolphthalein solution as indicator; not 
more than 1.3 ml is required. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254. 

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of methanol. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 5 ml of chloroform. 

Reference solution. Dilute 1 ml of the test solution to 100 ml 
with chloroform and mix. Dilute 5 ml of the resulting solution 
to 20 ml with chloroform. 

 

Apply to the plate 5 1.11 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 

c
hromatogram obtained with the reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

254 nm. Any secondary spot in the chromatogram obtained 
\%ith the test solution is not more intense than the spot in the 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g  by drying in an oven at 105° . 

Assay. Dissolve 0.3g in 50 ml of anhydrou pyridine, *Mime 
"h O./ tetrabutylammonium hydroxide, deformining the (rid -point potentiometrically (2.4.25). Carry outa blank titration. 

DILOXANIDE TABLETS 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.03282 g ofC141-111C12N04. 

Storage. Store protected from light. 

Diloxanide Tablets 

Diloxanide Furoate Tablets 

Diloxanide Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of diloxanide 
furoate, C I4H IICl2N04. 

Usual strength. 500 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.2 g 
of Diloxanide Furoate with 20 ml of chloroform, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diloxanide 

.furoate RS or with the reference spectrum of diloxanide furoate. 

B. On 20 mg of the residue obtained in test A determine by the 
oxygen-flask method (2.3.34), using 10 ml of 1 M sodium 
hydroxide as the absorbing liquid. When the process is 
complete, acidify the liquid with nitric acid and add silver 
nitrate solution; a white precipitate is produced. 

C. The residue obtained in test A melts at 114° to 116° (2.4.21). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254. 

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of methanol. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Diloxanide Furoate with 5 ml of chloroform, 
centrifuge and use the supernatant liquid. 

Reference solution. Dilute 1 ml of the test solution to 100 ml 
with chloroform and mix. Dilute 5 ml of the resulting solution 
to 20 ml with chloroform. 

Apply to the plate 5 IA of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh . and powder 20 tablets. Weigh a quantity of the 
powdercontaining about 40 mg of Diloxanide Furoate, shake 
with 150 ml of ethanol (95 per cent) for 30 minutes, add 

cH 3  CI 

Usual strengths. 300 mg, 600 mg. 

Identification 

A. Triturate a quantity of the powdered tablets containing 
about 50 mg of Diiodohydroxyquinoline with - le-till of cal-bon C141:11 -felgs194 -..  

disulphide, filter and evaporate the solvent. The reSidue Dilox -anide Furoate is 4-(N-methyl-2,2-dichloroace
tamidol  

complies with the following test. 	 phenyl 2-furoate. 

CI 
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sufficient ethanol (95 per cent) to produce 200.0 ml, mix and 
filter. Dilute 10.0 ml of the filtrate to 250.0 ml with ethanol (95 

per cent) and measure the absorbance of the resulting solution 
at the maximum at about 258 nm (2.4.7). Calculate the content 
of C I4H II C12N04 taking 705 as the specific absorbance at 

258nm. 

Storage. Store protected from light. 

Diltiazem Hydrochloride  

Related substances. Determine by liquid chromat0 gphy 
(2.4.14). 

Test solution. Dissolve 0.12 g of the substanc 
examination in 100 ml of methanol. 

Reference solution. A solution containing 0.0012 per cent  WA/ 
each of diltiazem hydrochloride RS and desacetyl 

d 

hydrochloride RS in methanol. 

Chromatographic system 

sliaz
hit 

with 

e:  

ked 

ra  

- a stainless steel column 30 cm x 

- mobile phase: a mixture of 50 volumes of a buffe r 
i octadecylsilane bonded to porous silica (5 pro, 

containing 0.116 per cent w/v of d -1 0-camphor_ 3.9  mm, 

packed 

-sulphonic acid in 0.1 M sodium acetate, with the 
pH adjusted to 6.2 by the addition of 0.1 M sodium 
hydroxide, 25 volumes of acetonitrile and 25 volumes 
of methanol, filtered and degassed, 
flow rate: 1.6 ml per minute, 

- spectrophotometer set at 240 nm, 
injection volume: 10 p1  

Test solution. Dissolve 0.12 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A solution containing 0.0012 per cent 

w/v each of diltiazem hydrochloride RS and desacetyl 
diltiazem hydrochloride RS in methanol. 

Reference solution (h). Dissolve 60 mg of diltiazem 
hydrochloride RS in 50 ml of methanol. 

Inject reference solution (a) and check the system suitability 
parameters like the relative retention times, the resolution and 
the column efficiency in terms of theoretical plates. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C22H26N20 4S,Her. 

 Storage. Store protected from light. 

0.46 per cent w/v of ammonium acetate, adjust the pH 
to 6.0 with glacial acetic acid, 

- spectrophotometer set at 240 nm, 
flow rate:1.6 ml per minute, 

- injection volume:10 1.11. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H26N204S, HCI in the injection. 

Bacterial endotoxins (2.2.3). Not more than 1.4 Endotoxin Units 
per mg of diltiazem hydrochloride. 

Storage. Store under refrigeration between 2° to 8°. Do not 
allow to freeze. 

Labelling. Label as for direct intravenous bolus injection and 
continuous intravenous infusion. Single use container, discard 
unused portion. 

e under  

H3C/. s-C11 3 

C22H26N204S,HC1 	 Mol. Wt. 451.0 

Diltiazem Hydrochloride is (2S,3S)-2,3,4,5-tetrahydro-
5-(2- dimethylaminoethyl)-2-(4-methoxypheny 1)- 

 4-oxobenzo[b]thiazepin-3-y1 acetate hydrochloride. 

Diltiazem Hydrochloride contains not less than 98.5 per cent 
and not more than 101.5 per cent of C 22H 26N204S,HC1, 

calculated on the dried basis. 

Category. Antianginal; (calcium-channel blocker). 

Dose. Initially, 30 to 60 mg thrice daily; maximum, 480 mg daily. 

Description. A white, crystalline powder or small crystals. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diltiazem 

hydrochloride RS. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak due to diltiazem hydrochloride in the chromatogram 
obtained with the reference solution. 

C. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1). 

Tests 

Specific optical rotation (2.4.22). +110° to +116'„ determined 
in a 1.0 per cent w/v solution. 

Inject the reference solution and measure the peak responses 
of all the peaks. The relative retention times for desacetyl 
diltiazem and diltiazem are about 0.65 and 1.0 respectively. 
The resolution between desacetyl diltiazem and diltiazem is 
not less than 3 and the theoretical plates for the diltiazem peak 

is not less than 1200. 

Inject the reference solution and the test solution and measure 

the responses of all the peaks. 

Calculate the content of desacetyl diltiazem hydrochloride in 

the substance under examination by comparing the area of 

the peaks due to desacetyl diltiazem in the chromatograms of 

the test solution and the reference solution and from the 

content of desacetyl diltiazem hydrochloride in the reference 

solution. Similarly, calculate the content of each impurity peak 

other than the peaks due to diltiazem and desacety l diltiazem 

with that of the peak due to desacetyl diltiazem in the 

chromatogram obtained with the test solution and from the 

content of desacetyl diltiazem hydrochloride in the reference 

solution. Desacetyl diltiazem hydrochloride content is not 

more than 0.5 per cent w/v, the total impurities including 

desacetyl diltiazem hydrochloride content is not more than 1 

per cent w/v with no individual impurity more than O. per 

cent w/v. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals. Method A (20 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent. determined 

on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay-:Determine by liquid chromatography (2.4.14) as given 

under the tet.--for Related substances using the following 

solutions. 

Diltiazem Injection 

Diltiazem Hydrochloride Injection 

Diltiazem Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of diltiazem 
hydrochloride, C22H26N20 4S, HCI. 

Usual strength. 25 mg per 5 ml; 50 mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 3.7 to 4.2. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 
Testsolution. Dilute a volume of injection containing 50 mg of 
Diltiazem Hydrochloride to 50.0 ml with methanol. Dilute 5 .0 ml of this solution to 50.0 ml with methanol. 
Reference solution. A 0.01 per cent w/v solution of diltiazem hydrochloride RS in methanol. 
Chr

omatographic system 
a stainless steel column 30 cm x 4.6 mm packed with 
o
ctadecylsilane bonded to porous silica (5 pm), mobile phase: a 0.005 per cent w/v solution of hep-time 

sulphonic acid in a mixture of 35 -Volumes- of 
acetonitrile 5 volumes of methanol and 60 volumes of 

Diltiazem Tablets 

Diltiazem Hydrochloride Tablets 

Diltiazem Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of diltiazem 
hydrochloride, C22H26N 204S, HCI. They may be Modified-
release Tablets. 

Usual strengths. 30 mg; 60 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to diltiazem 
hydrochloride in the chromatogram obtained with the reference 
solution (a). 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Dissolution (2.5.2). 

A. For Modified-release Tablets 
Apparatus No. 1, 

Medium. 900 ml of freshly distilled water, 
Speed and time. 100 rpm and 30 minutes and 3 hours. 

Withdraw a suitable volume of the medium after 30 minutes 
and 3 hours. Filter promptly through a membrane filter disc 
with an average pore diameter not greater lijan 1.0 pm, rejecting 
the fit few rril` of the filtrate. Dilute a suitable volume of the 
filtrate with the same solvent and measure the absorbance of 
the resulting solution at the maximum at about 240 nm (2.4.7). 

I 



.ic acid, mix and heat for 15 minutes in a water-bath; a 
ed colour is produced. 

,ance of solution. The substance under examination is 
.4.1), and not more intensely coloured than reference 
BS6 or BYS6 (2.4.1). 

.24). 5.0 to 6.5, determined in a saturated solution. 

ive index (2.4.27). 1.568 to 1.574, determined at 20°. 

per ml (2.4.29). 1.238 g to 1.240 g. 

.3.14). Ignite 2.0 g with 1 g of anhydrous sodium 
lie, cool, dissolve the residue in 15 ml of dilute 
!loric acid and dilute to 45 ml with water; the resulting 
complies with the limit test for iron (20 ppm). 

To 2.0 g add 25 ml of 0.5 M ethanolilrpotassium 
de and heat under a reflux condenser for 2 hours. 
; the ethanol by evaporation in a current of warm air, 
al of water and cool. Add a mixture of 10 ml of strong 
n peroxide solution and 40 ml of water. Boil gently 

minutes; cool and filter rapidly. Add 10 ml of dilute 
and 5 ml of 0.1 M silver nitrate and titrate with 

ammonium thiocyanate using ferric ammonium 
solution as indicator. Repeat the operation without 

stance under examination. The difference in the 
of 0.1 M ammonium thiocyanate used in the two 
is not more than 1.0 ml. 

Dissolve 0.1 g in 40 ml of methanol and add 20 ml of 
drochloric acid and 50.0 ml of 0.05 M iodine. Allow 
for 10 minutes and titrate with 0.1 M sodium 

hate. Repeat the operation without the substance 
lamination. The difference between the titrations 
is the amount of iodine required. 

.05 M iodine is equivalent to 0.00621 g of C31-180%. 

Store protected from light in well-filled containers in 
.ator (2° to 8°). 

.caprol Injection 
I njection 

prol injection is a sterile solution of Dimercaprol in a 
■fBenzyl Benzoate and Arachis Oil. 

Drol Injection contains not less than 90.0 per cent and 
.1110.0 per cent of the stated amount of dimercaprol, 

ength. 50 mg per ml. 

ion. A clear, 
disagreeable 

oyeolulor.w, viscous solution, having a d   

suiphu 

violet-t 

Tests 

Appea 
clear (2 
solution 

pH (2.4 

Refrac 

Weight 

Iron (2 
carbon 
hydroch 
solution 

Halides 
hydroxi 
Remove 
add 20 n 
hydroge 
for 10 
nitric acid  
0.1 M 
sulphate 
the sub 
volumes 
titration 

Assay. 
.t1 h i 

to stand 

thio.solp 
under e. 
represen 

1 ml of( 

Storage. 
a refrige i 

Dime s 

B.A.L. 

Dimerca j 
mixture c 

Dimerca 1 
more tha 
C3Hx0S,. 

Usual str 

Descrip 
Pungent,  
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Calculate the content of C 22H26N204S,HC1 from the absorbance 
obtained from a solution of known concentration of diltiazem 

hydrochloride RS. 

Use the following acceptance criteria for the 30-minute time 
interval. At S I : no unit is more than D; at S2, the average value 
is equal to or less than D, and no unit is greater than D + 10 per 
cent; at S3. the average value is equal to or less than D, not 
more than 2 units are more than D + 10 per cent and no unit is 
more than D + 25 per cent. Use the acceptance criteria in 
Acceptance Table 1(2.5.2) for the 3-hour time interval. 

D. Not more than 60 per cent of the stated amount of 
C22H26N204S,HC1 is dissolved in 30 minutes and not less than 
80 per cent is dissolved in 3 hours. 

B. For Conventional-release Tablets 

Apparatus No. 1, 
Medium. 900 ml of freshly distilled water, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium. Filter promptly, 
rejecting the first few ml of the filtrate. Dilute a suitable volume 
of the filtrate with the same solvent and measure the 
absorbance of the resulting solution at the maximum at about 
240 nm (2.4.7). Calculate the content of C 22H26N204S,HC1 from 
the absorbance obtained from a solution of known 
concentration of diltiazem hydrochloride RS. 

D. Not less than 75 per cent of the stated amount of 
C22H26N204S,HCI. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 0.6 g of Diltiazem 
Hydrochloride, add 200 ml of methanol, mix with the aid of 
ultrasound for 1 hour, cool and dilute to 500.0 ml with methanol; 
centrifuge 25 ml at 3500 rpm for 15 minutes and use the clear, 
supernatant liquid. 

Reference solution (a). A solution containing 0.0012 per cent 
w/v each of diltiazem hydrochloride RS and desacetyl 

diltiazem hydrochloride RS in methanol. 

Reference solution (b). Dissolve 60 mg of diltiazem 
hydrochloride RS in 50 ml of methanol. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of a buffer solution 

containing 0.116 per cent w/v of d-10- 

camphorsulphonic acid in 0.1 M sodium acetate, with 
the pH adjusted to 6.2 by the addition of 0. 1 11 vodium 

hydroxide, 25 volumes of acetonitrik -and 25 -volumes 
of methanol, filtered and degassed, 

- flow rate: 1.6 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 10 

of all the peaks. The relative retention times for dc 	
yi 

diltiazem and diltiazem are about 0.65 and 1.0 respeetively, 
The resolution between desacetyl diltiazem and  dilti 

Inject reference solution (a) and measure the peak responses spaocnest  es  

not less than 3, and the  theoretical  plates for the di 
peak is not less than 1200. 

Inject reference solution (b).The test is not valid un less th e  
relative standard deviation for replicate injections is n of more  
than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 2,11,6N 204S,HCI in the tablets.. 

Storage. Store protected from light. 

Dimercaprol 

B.A.L. 

SH 

HS 	OH 

C3H80S2 
	 \101. Wt. 124.2 

Dimercaprol is (RS)-2,3-dimercaptopropanol. 

Dimercaprol contains not less than 98.5 per cent w w and not 

more than 101.5 per cent w/w of C3H8OS2. 411111 

Category. Antidote in heavy metal poisoning: metal 

complexing agent. 

Dose. By intramuscular injection, 2 to 3 mg per k of body 

weight every 4 hours during the first day and subsequently. 

in accordance with the needs of the patient. 

Description. A clear, colourless or slightly yellow liq uid: odour. 

strong, characteristic and alliaceous. 

Identification 

A. Dissolve 0.1 ml in 4 ml of water and to 2 ml of the solution 

add lead acetate solution; a yellow precipitate is obtained. 

B. To 2 ml of the solution prepared for test A add 1 ml of 

0.05 M iodine; the colour of iodine is immediately discharged .  

C. In a ground-glass-stoppered tube suspend 0.6 g of sodium 

bismuthate, previously heated to 200° for 2 hours, in a mixture 
of 6 ml of water and 2.8 ml of a 10 per cent w/w solution of 

phosphoric acid. Add 0.2 ml of the substance under 

examination,' nix and allow to stand for 10 minutes shaking 
tn i of a 

frequently. RYA ml of the supernatant liquid add 

0.4 per cent w/v solution of chromotropic acid sodium salt in  

Tests 

Acidity. Shake with an equal volume of water for 2 minutes 
and set aside for separation; pH of the aqueous layer after 
filtration through a neutral filter is 4.5 to 6.5 (2.4.24). 

Refractive index (2.4.27). 1.481 to 1.486, determined at 20°. 

Weight per ml (2.4.29). About 0.95 g. 

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg of dimercaprol. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Weigh 1.0 g, add 20 ml of 0.1 M hydrochloric acid and 
titrate with 0.05 M iodine. 

1 ml of 0.05 M iodine is equivalent to 0.00621 g of C3H80S2 . 

Determine the weight per ml of the injection (2.4.29), and 
calculate the content of C3H80S2. 

Storage. Store protected from light. 

Labelling. The label states (1) the nature of the solvent; 
(2) that the injection is meant for intramuscular use only. 

Activated Dimethicone 
Simethicone; Activated Polydimethylsiloxane 

- - 

CH3 CH3 

H3C -Si-O Si CH 3  + Si02  
CH3 CH 3  

(CH3)3Si[OS i(CH3)2],G13+Si02 

Activated Dimethicone is a mixture of fully methylated linear 
siloxane polymers containing repeating -(CH 3 )2Si0- units 
stabilised with trimethylsiloxy, (CH 3)3SiO-, end-blocking units 
and finely divided silicon dioxide. 

Activated Dimethicone contains not less than 90.0 per cent 
and not more than 99.0 per cent of polydimethylsiloxane, 
[-(CH3)2Si0-]„ and not less than 4.0 per cent and not more than 
7.0 per cent of silicon dioxide, Si02. 

Category. Defoaming agent. 

Dose. 40 to 100 mg, four times daily. 

Description. A translucent, grey viscous liquid; almost 
odourless. 

I dentjfication 

A. To 50 mg add 25 ml of toluene and swirl to disperse. Add 
50 ml of dilute hydrochloric acid-and shake for 5 minutes. 

azem is 
 ltiazem 

1 .845 
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Transfer to a separating funnel and remove about 5 ml of the 
upper layer to a stoppered tube containing 0.5 g of anhydrous 

sodium sulphate. Shake vigorously and centrifuge the mixture 
until a clear supernatant liquid is obtained. The resulting liquid 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dimethicone 

RS. Ignore the region of the spectrum from 850 to 750 cm . ' 
since slight differences may be observed depending on the 
degree of polymerisation. 

B. Heat 0.5 g in a test-tube over a small flame until white fumes 
are evolved. Invert the test-tube over a second tube containing 
1 ml ofa 0.1 per cent w/v solution of chromotropic acid sodium 

salt in sulphuric acid so that the fumes reach the solution. 
Shake the second tube for about 10 seconds and heat on a 
water-bath for 5 minutes; the solution is violet. 

C. To 50 mg in a platinum crucible add 0.15 ml of sulphuric 

acid and ignite until a white residue is obtained; the residue 
gives the reaction of silicates (2.3.1). 

Tests 

Acidity. To 2.0 g add 25 ml ofa mixture of equal volumes of 
ethanol and ether previously neutralised to 0.2 ml of 
bromothymol blue solution and shake; not more than 3.0 ml 

of 0.01 M sodium hydroxide is required to change the colour 
of the solution to blue. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Defoaming activity. Weigh 0.2 g, transfer to a 100-m1 bottle, 
add 50 ml of 2-methylpropanol and shake vigorously, 
warming, if necessary, to effect solution. Add dropwise, 0.5 ml 
of this solution to a clean, unused, cylindrical 250-m1 glass jar, 
fitted with a 50-mm cap, containing 100 ml of a 1.0 per cent 
w/v solution ofoctoxinol. Cap the jar and clamp it in an upright 
position in a wrist-action shaker capable of moving the jar 
through a radius of 13.3 ± 0.4 cm (measured from the centre of 
the shaft to the centre of the jar) and an arc of 10 degrees at a 
frequency of300 ± 30 strokes per minute. Shake for 10 seconds 
and record the time required in seconds for the foam to 
collapse. The time for foam collapse is determined at the instant 
the first portion of foam-free liquid surface appears, measured 
from the end of the shaking period. The defoaming activity 
time is not more than 15 seconds. 

Assay. For polydimethylsiloxane - Weigh 50 mg, transfer to 
a narrow-mouthed glass bottle and add 25 ml of toluene. Swirl 

to disperse, add 50 ml of dilute hydrochloric acid, close the 
bottle securely with a cap having an inert liner afid Shakefcir 
exactly 5 minutes. Transfer the mixture to a 125-rn1 separating 
funnel and remove about 5 ml of the upper lay er to a stoppered 

test-tube containing 0.5 g of anhydrous sodium sulnhate• 
Close the test-tube, agitate vigorously and centtifu 
mixture until a clear supernatant liquid is obtained. Prepare a  
blank by mixing 10 ml of toluene with 0.5 g of anh 

i-r 

,.. 

ge the  

vdrous  
sodium sulphate and centrifuging to obtain a clear superna tant 

 liquid. Determine the absorbance of a 0.5 -mm layer p  of t 

) 

solution at the maximum at about 7.9 µm in a suitable i 	ed n fra 
spectrophotometer (2.4.6), using the blank to set t 
instrument. Calculate the content of [ -(CH3)2Si0 -]„ from 

per cent 
t 

absorbance obtained by repeating the Assay on a 0.2 r 
w/v solution of dimethicone RS in place of the substance 

nt 

from 

under examination. 

For silicon dioxide - Mix thoroughly and Weigh    )[ 
o .o  s) 

g: 

 i transfer to a tared, sintered-glass filtering crucible ( r  

200 ml of toluene, added with stirring in small portions, rtions, 

Ir o 
No. 4) and pass through the filter, with suction,  

followed by similar washing of the material on the filter with 
200 ml of toluene, and discard the filtrates. Place the filtering 
crucible in a muffle furnace at room temperature, raise the 
temperature of the furnace to 550°. Heat at 550° ± 25' for 
2 hours. Cool the filtering crucible with its contents in a 
desiccator, weigh and calculate the content of silicon dioxide. 

SiO2, in the sample taken. 

Dimethicone 
Dimethicone is oc-(Trimethylsily1)-co-methylPoly[oxy 
(dimethylsilylene). 

Dimethicone is a mixture of fully methylated linear siloxane 

polymers containing repeating units of the formula: 

[--(CH 3)2Si0-], stabilized with trimethylsiloxy end-blocking 

units of the formula; [(CH 3)3 Si0--] where in n has an average 

value such that the corresponding nominal viscosity is in a 

discrete range between 20 and 30,000 centistokes. 

Dimethicone contains not less than 97.0 per cent and not 

more than 103.0 per cent of polydimethylsiloxane ,  
**0 

(L---(CH3)2SiO-b). 

Description. A Clear, colourless liquid of various viscosities. 

Identification 

Determine by infrared absorption spectrophotometn (1.4.6) 

c:truni of 

polydimethylsiloxane. 

Compare the spectrum with that obtained w ith 

polydimethylsiloxane RS or with the reference six 

Tests 

the limits specific 
d i n  the 

Viscosity (2.4.28). Determine the viscosity of Dimethicone tv  
hav ing a nominal viscosity of less than 1000 centistokes at 
250 ±  0.1°, using a capillary viscometer. Determine the viscosity 
ofDimethicone having a nominal viscosity of 1000 centistokes 
or  more at 25' ± 0.1°, using a rotational viscometer. The viscosity 
is within the limits specified in the accompanying table. 

Refractive Index (2.4.27). Within the limits specified in the 
accompanying      table. 5  b 11e. c:di  t

.Dissolve 

 s.  

15 .0 g in a mixture of 15 ml of toluene and 
15 ml of butyl alcohol, previously neutralized to bromophenol 
blue. and titrate with 0.050 M alcoholic potassium hydroxide 
to a bromophenol blue endpoint. Not more than 0.1 ml is 
required. 

Loss on heating. Preheat an open aluminum vessel (60 mm in 
diameter and 10 mm high) at 150° for 30 miriptes, and allow to 
cool to room temperature. Tare the vessel, Sansfer to it about 
I g of Dimethicone, weighed, heat at 150° in a circulating air 
oven for 2 hours, and allow to come to room temperature in a 
desiccator before weighing: it loses not more than the maximum 
percentage of its weight specified in the accompanying table. 

Heavy metals (2.3.13). Mix 1.0 g of Dimethicone with 20 ml of 
chloroform. Add 1.0 ml of a freshly prepared 0.002 per cent 
w/v solution of dithizone in chloroform, 0.5 ml of water, and 
0.5 ml ofa mixture of 1 ml ofammonia and 9 ml ofa 0.2 per cent 
solution of hydroxylamine hydrochloride. Prepare reference 
solution by adding 1.0 ml ofa freshly prepared 0.002 per cent 
w/v solution of dithizone in chloroform to 20 ml of chloroform; 
add 0.5 ml of lead standard solution (JO ppm pb) and 0.5 ml 
of a mixture of 1 ml of ammonia and 9 ml of a 0.2 per cent 
solution of hydroxylamine hydrochloride. Immediately shake 
both solutions vigorously for 1 minute. Any red color in the 
test solution is not more intense than that in the reference 
solution (5 µg per g). 

 

Assay. Determine by infra red spectrophotometery (2.4.6), with 
a resolution of 4 cm- ' and fitted with an accessory for 
attenuated total reflectance and a germanium sample trough 
(45' or 60 0). Fill the trough of the accessory with Dimethicone, 

calculate the absorbance 

as above to obtain a b 

spectrum as above. Clean the trough, and record the spectrum 

1259 cm.' 

and record the spectrum between 4000 cm' and 700 cm . ' . Clean 
the trough, 

Calculate th 

spectra in the range be 

fill it with polydimethylsiloxane RS and record the 

sorbance of the peak in each spectrum at about 
between 1300 cm - ' and 1200 cm - ', and 

background spectrum. Examine the 

taken  by  	,- 
y tne etocromnutelant of [---(CH 3)2Si0-4, in the Dimethicone  

the specific gravities of polydimethylsiloxane RS and 
Dimethicone, respectively. 

Nominal Viscosity 	Specific 	Refractive 	Loss on 
Viscosity (centistokes) 	gravity 	index 	heating 
(centi- 
stokes) Min. Max. 	Min. 	Max. 	Min. 	Max. Max. 

	

20 
	

18 	22 

	

50 
	

47.5 	52.5 

	

100 
	

95 	105 

	

200 
	

190 	220 

	

350 
	

332.5 367.5 

	

500 
	

475 	525 

	

1000 
	

950 1050 

12500 11875 13125 

30000 27000 33000 

Dimethicone intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial Endotoxin (2.2.3). Not more than 10 Endotoxin Units 
per ml of the Dimethicone. 

Storage. Store protected from moisture. 

Labeling. Label it to indicate its nominal viscosity value. 
Dimethicone intended for use in coating containers that come 
in contact with articles for parenteral use is so labelled. 

Dinoprostone 

C201-13205 	 Mol Wt. 352.5 

Dinoprostone is (Z)-7-[(1R,2R,3R)-3-hydroxy-2-[(E)-(3S)-3- 
hydroxyoct- l -eny1]-5-oxocyclopentyl]hept-5-enoic acid 
(PGE2)• 

Dinoprostone contains not less than 95.0 per cent and not 
more than 102.0 per cent of C20 -13205, calculated on the 
anhydrous basis. 

Category. Prostaglandin E 2( PGE2); Abortifacient; uterine 
stimulant. 

Specific gravity. Within 

accompanying table. 

0.946 	0.954 	1.3980 1.4020 

0.955 	0.965 	1.4005 1.4045 

0.962 	0.970 1.4005 1.4045 

0.964 	0.972 	1.4013 1.4053 

0.965 	0.973 	1.4013 1.4053 

0.967 	0.975 	1.4013 1.4053 

0.967 	0.975 	1.4013 1.4053 

1.4015 	1.4055 

0.969 	0.977 	1.4010 1.4100 

20.0 

2.0 

0.3 

0.3 

0.3 

0.3 

0.3 

2.0 

2.0 

100(1 A s)(Ds  I Du) 
Dose.3mg.per hour over a 12 hour period. 

in which Au is the absorbance of the Dimethicone; A s  is the Description:A -white or almost white, crystalline powder or absorbance of polydimethylsiloxane RS; and 'D ariki .  Du  are colOurless Crystals. 
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Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dinoprostone 
RS or with the reference spectrum of dinoprostone. 

Tests 

Specific optical rotation (2.4.22). - 82° to - 90°, determined in a 
0.5 per cent w/v solution in ethanol (95 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution (a). Dissolve 10 mg of the substance under 
examination in 2.0 ml of methanol (58 per cent). 

Test solution (b). Dissolve 20 mg of the substance under 
examination in 20.0 ml of methanol (58 per cent). 

Reference solution (a). A solution containing each of 0.004 
per cent w/v each of dinoprostone RS and dinoprostone 
impurity C RS in methanol (58 per cent). 

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
200.0 ml with methanol (58 per cent). 

Reference solution (c). Prepare in situ degradation compounds 
(dinoprostone impurity D and dinoprostone impurity E) by 
dissolving 1 mg of the substance under examination in 100 pl 
of 1M sodium hydroxide (solution becomes brownish-red), 
wait for 4 minutes, add 150 pl of 1 M acetic acid (yellowish-
white opalescent solution) and dilute to 5.0 ml with methanol 
(58 per cent). 

Reference solution (d). A 0.1 per cent w/v solution of 
dinoprostone RS in methanol (58 per cent). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica, 
- mobile phase: a mixture of 42 volumes of a 0.2 per cent 

v/v of acetic acid, and 58 volumes of methanol, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Name 	 Relative 
retention time 

Correction 
factor 

Dinoprostone (Retention time: 
about 18 minutes) 1.0 
Dinoprostone impurity C' 1.2 
Dinoprostone impurity D 2  1.8 02 
Dinoprostone impurity E 3  2.0 0.7 
1 (E)-7-[(1R, 2R, 3R)-3-hydroxy-2-RE)-(3S)-3-hydroxyoct-l-enyli-5- 
oxocyclopcntylihept-5-enoic acid, 

2(Z)-7-[(1R,2S)-2-RE,3S)-3-hydroxyoct-l-enyll-5-0\ocyclopept-3 
en-l-ylbept-5-enoic acid (prostaglandin A 2 ), 

3(Z)-7[2-[(E,3S)-3-hydroxyoct- 1 -eny1]-5-oxocyc lopenten- I -yl Ihept-

5-enoic acid (prostaglandin B2). 

Inject reference solution (a). The test is not valid un
less the resolution between dinoprostone and dinoprostone 

impurity 
C is not less than 3.8 

Inject reference solutions (b), (c) and test solution (a). In the  
chromatogram obtained with the test solution (a), the area of 
any peak corresponding to dinoprostone impu rity  Cis  

)

is not  
, 

more than 3 times the area of the principal peak in the 

 

cent), the area of any peak corresponding to dinoprostone  

ro 

chromatogram obtained with reference solution (b) (1.5 per  

e 

roston e  
impurity D is not more than twice the area of the principal peak r:  
in the chromatogram obtained with reference solution 

more 

per cent), the area of any peak corresponding to dinoprostone  
impurity E is not more than the area of the principal peak in the 

( chromatogram obtained with reference solution (b) 0.5 

i 

per 
cent); the area of any other secondary peak is not Tre than 
the areas of other than the principal peak in the chromatogram 

 the 

obtained with reference solution (b) (0.5 per cent) and sum of 
areas of all the secondary peaks is not more than twice  
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any peak with an 
area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

If any peak with a relative retention time to dinoprostone of 
about 0.8 is more than 0.5 per cent or if the total of other 
impurities is more than 1.0 per cent, record the chromatogram 
of the test solution (a) with a detector set at 230 nm. If the area 
of the peak at 230 nm is twice the area of the peak at 210 nm, 
multiply the area at 210 nm by 0.2 (correction factor for (Z)-7- 
[(1R ,2R ,3 R)-3-hy dr oxy - 5 - oxo -2-[(E)-3 -oxooct-1- 
enyl]cyclopentyljhept-5-enoic acid (dinoprostone impurity F)). 

Water (2.3.43). Not more than 0.5 per cent. 

Assay. Determine by liquid chromatography (2.4.14) as 

described under Related substances. 

Inject reference solution (d) and test solution (b). 

Calculate the content of C 20H3205 • 

Storage. Store at a temperature not exceeding -15°. 

Dinoprostone Oral Solution 

Dinoprostone Oral Solution is a solution of dinoprost 
suitable aqueous vehicle. 

Dinoprostone Oral Solution contains not less than 90.0 per 

cent and not more than 105.0 per cent of the stated amount of 

dinoprostone, C20H3205. Air 

Identification 

15.0i111  A. Evaporateabout 20.0 ml of the Oral Solution to 
under a stream of nitrogen, extract the remaining sold 

two  5 ml quantities of chloroform, combine the chloroform 

extracts 
and evaporate almost to dryness using a rotary 

rAtor rod 	the chloroform solution through anhydrous evapo 
sodium ,sulphate. Evaporate the filtrate to dryness. The residue 

complies 

n 
	infrared 

the following   

absorption 

  test. 

Determine 	(2.4.6). 

Compare     ::t hbietyhs 

i 

spectrum with that obtained with dinoprostone 

RS or with the reference spectrum of dinoprostone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 

chroma togram 

Tests 

Related substances. Determine by liquid chromatography 

(24.14)  NOTE - Prepare the solutions immedidny before use. 

Test solution . Dilute a volume of the oral solution containing 
10 mg of Dinoprostone to 100.0 ml with methanol (60 per 

cent v/v). 

Reference solution (a). Dilute 1 ml of test solution to 10.0 ml 

with methanol (60 per cent v/v) and further dilute 1 ml to 
10.0 ml with methanol (60 per cent. v/v) 

Reference solution (b). Dissolve 1 mg of dinoprostone RS in 
100 pl of 1 M sodium hydroxide (solution becomes brownish-
red), allow to stand for 4 minutes and then add 150 p.1 of / M 
acetic acid (a yellowish-white opalescent solution is 
produced). Dilute the above solution to 5 ml with methanol 
(60 per cent v/v) and further dilute 1.0 ml to 10.0 ml with 
methanol (60 per cent v/v). The solution contains a mixture 
of prostaglandin A2 (dinoprostone impurity D) and 
prostaglandin B2 (dinoprostone impurity E). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm) (Such as Kromasil C 18), 

- mobile phase: a mixture of 40 volumes of 1.0 per cent 
v/v solution of triethylamine, adjusted to pH 2.3 with 
orthophosphoric acid, and 60 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 200 pl. 

Name 	 Relative 	Correction 
retention time 	factor 

1.0 

0.") 

(Z)-7-[2-[(E,3S)-3-hydroxyoct- -eny1]-5-oxocyclopenten-l-ylihept-

5-enoic acid. 

Inject reference solution (b). The test is not valid unless the 
resolution between dinoprostone impurity D and dinoprostone 
impurity E is at least 1.5. 

Inject reference solution (a) and the test solution. The area of 
any peak due to dinoprostone impurity D is not more than 5 
times the area of the prinicipal peak in the chromatogram 
obtained with reference solution (a) (5 per cent). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Use chromatographic system, test solution as described under 
Related substances with 20 pl as injection volume. 

Reference solution. A 0.01 per cent w/v solution of 
dinoprostone RS in methanol (60 per cent v/v). 

Inject the reference solution and the test solution. 

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze. 

Labelling. The label states the preparation is to be diluted 
before use and any oral solution not used within 7 days of the 
date of preparation should be discarded. 

Diphenhydramine Hydrochloride 

HCI 

C I7H2INO,HC1 	 Mol. Wt. 291.8 

Diphenhydramine Hydrochloride is 2-benzhydryloxy-
ethyldimethylamine hydrochloride. 

Diphenhydramine Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of C I7H21  NO,HCI, 
calculated on the dried basis. 

obtained with the reference solution. 

Category. Histamine H,-receptor antagonist. 

Dose. 50 to 200 mg daily, in divided doses. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

about

DDi nniin000_ppp 2

2 	
(Retention time: 

2 minutes) 

D  

D inoprostone 	impurity E2 	1.81.8 
'e(1. ),-...;-i [i lh(leRpt..  ,25S2e-n20- i[c(Ez;c3iSd)-3-hydroxyoct-l-cny1]-5-0x-OCyclopent-3:7..i' 

 acid, 
	

, :.-, 

1.7 
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DIPHENHYDRAMINE HYDROCHLORIDE 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
diphenhydramine hydrochloride RS or with the reference 
spectrum of diphenhydramine hydrochloride. Examine the 
substances as discs prepared using potassium chloride IR. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.025 per cent w/v solution in ethanol (95 per cent) shows 
absorption maxima at about 253 nm, 258 nm and 264 nm; 
absorbance at about 253 nm, about 0.31, at about 258 nm, 
about 0.38 and at about 264 nm, about 0.3. 

C. To 0.05 ml of a 5 per cent w/v solution add 2 ml of sulphuric 
acid; an intense yellow colour develops which changes to 
red on the addition of 0.5 ml of nitric acid. Add 15 ml of water, 
cool, add 5 ml of chloroform and shake; an intense violet 
colour develops in the chloroform layer. 

D. It gives the reactions of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1) and not more intensely 
coloured than reference solution BYS6 (2.4.1). 

pH (2.4.24). 4.0 to 6.0, determined in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 70 mg of the substance under 
examination in 20.0 ml of the mobile phase. Dilute 2.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (b). Dissolve 5 mg of 2-(diphenyl-
methoxy)-N-methylethanamine RS (diphenhydr-amine 
impurity A RS) in the mobile phase and dilute to 10.0 ml with 
the mobile phase. To 2.0 ml of this solution add 1.5 ml of the 
test solution and dilute to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes of 0.54 per cent w/v solution of 
potassium dihydrogen phosphate previotfgy -adjusted 
to pH 3.0 with orthophosphoric acid, 

- flow rate: 1.2 ml per minute,  

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

The relative retention time with reference to diphenhyd ramine  (retention time is about 6 minutes) for diphenhydramine  

r 

impurity A is about 0.9, for 2-[(RS)-(4-methylo e
l  n.Y1) phenylmethoxy]-N,N- dimethylethanamine (diphenhyd

r 

 impurity B) is about 1.5, for 2-[(RS)-(4-bromopf

ae

enyi

lt:

) oen 

impurity C) is about 1.8, for benzhydrol (diphenhydra mine 
impurity D) is about 2.6 and for benzophe corrnone 
(diphenhydramine impurity E) is about 5.1. The 

i 
phenylmethoxy]-/V,N- dimethylethanamine (diphenhyd amine 

factor for diphenhydramine impurity D is 0.7. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
diphenhydramine and diphenhydramine impurity A is not less 
than 2.0. 

chromatogram seven times the retention time of the  times the  
 

peak. In the chromatogram obtained with the test solution the 
area of peak due to diphenhydramine impurity A is not more 
than the area the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). The area of any 
secondary peak is not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). The sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.250 g in 50 ml of ethanol, add 5.0 ml of 

0.01 M hydrochloric acid. Titrate with 0.1 M sodium 
hydroxide, determining end-point potentiometrically (2.4.25). 

Read the volume added between the 2 points of inflexion. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.029 18 g of 

C I ,H22C1N0. 

Storage. Store protected from light. 

LEI 

Diphenhydramine Capsules 
Diphenhydramine Hydrochloride Capsules 

Diphenhydramine Capsules contain not less than 93.0 per  • 
cent and not more than 107.0 per cent of the stated amount of 

diphenhydramine hydrochloride, C I7H2I NO,HC1. 

Usual strengths. 25 mg; 50 mg. 

Extr uant  

identification 

 Extrac t quantity of the contents of the capsules containing 

A.t1  1 the   ht 

a  

 

following 

 o q l lothe  bwyi n g  s i  Ilfra r

ci 

0 . 1 g (.)t Diphenhydramine Hydrochloride with two quantities, 

each of 15 ml, of chloroform. Evaporate the combined extracts 

to  dryness on a water-bath and dry the residue at 80° for 

I hour.' 

. 

The residue melts at about 168° (2.4.21), and complies 

w ith 

 

pteescetst  tests. 

 A Determine 
	 rum with that obtained with 

absorption spectrophotometry (2.4.6). 

C om pare  
diphenhydramine hydrochloride RS or with the reference 
Pe of diphenhydramine hydrochloride. Examine the 

ssubcsttruni  ances as discs prepared using potassium chloride IR. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 

0.025 per cent w/v solution in ethanol (95 per cent) shows 
absorption maxima at about 253 nm, 258 nm and 264 nm; 
absorbance at about 253 nm, about 0.31, at abut 258 nm, 
about 0.38 and at about 264 nm, about 0.3. 

C.To 0.05 ml of a 5 per cent w/v solution add 2 ml ofsulphuric 

acid: an intense yellow colour develops which changes to 
red on the addition of 0.5 ml of nitric acid. Add 15 ml of water, 
cool. add 5 ml of chloroform and shake; an intense violet 
colour develops in the chloroform layer. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 80 volumes of chloroform, 
20 volumes of methanol and 1 volume of diethylamine. 

Test solution. Shake a quantity of the contents of the capsules 
containing 100 mg of Diphenhydramine Hydrochloride with 
three quantities, each of 10 ml, of chloroform, filter and 
evaporate the combined filtrate almost to dryness; dissolve 
the residue in 5 ml of chloroform. 

Reference  .ith
chloroform. 

solution. or 	Dilue 1 ml of the test solution to 100 ml 
with c 

 

Apply 	

obtained with the reference solution. 

t o the plate 5µl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air for 5 minutes, spray 
with sulphuric acid and heat at 120° for 10 minutes until spots 

tNuvit phrudthe test solution is not more intense than the spot in the 
chromatogram  

A ssay. 	
r C

. t  

tsfer to a 100-m1 volumetric flask, add sufficient water 
produce 100.0 ml, shake well to dissolve and filter. To a 

measured r volume of the filtrate containing 0.3 g of 
Di phenhydramine 

 

m l of sodium hydroxide solution and extract with 

ce  

 Hydrochloride add 5 g of sodrii m-chloiick 

ive quantities, each of 20 ml, of ether until complete 

DIPHENOXYLATE HYDROCHLORIDE 

extraction is effected. Wash the combined extracts with two 
quantities, each of 5 ml, of water, extract the combined 
washings with two quantities, each of 10 ml, of ether, add the 
ether to the combined ether extracts and evaporate to about 
10 ml. Add 25.0 ml of 0.1 Mhydrochloric acid, warm gently to 
complete the removal of ether, cool and titrate the excess of 
acid with 0.1 Msodium hydroxide using methyl red solution 
as indicator. 

1 ml of O. 1 Mhydrochloric acid is equivalent to 0.02918 g of 
C I7H2I NO,HC1. 

Storage. Store protected from moisture. 

Diphenoxylate Hydrochloride 

C30H32N202,HCI 	 Mol. Wt. 489.1 

Diphenoxylate Hydrochloride is ethyl 1-(3-cyano-3,3- 
diphenylpropy1)-4-phenylpiperidine-4-carboxylate 
hydrochloride. 

Diphenoxylate Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C 30H32N202 ,HCI, 
calculated on the dried basis. 

Category. Antidiarrhoeal. 

Dose. 5 to 30 mg daily, in divided doses. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diphenoxylate 
hydrochloride RS or with the reference spectrum of 
diphenoxylate hydrochloride. 

B. Dissolve about 30 mg in 5 ml of methanol, add 0.25 ml of 
nitric acid and 0.4 ml of silver nitrate solution. Shake and 
allow to stand; a curdled precipitate is formed. Centrifuge and 
rinse the precipitate with three quantities, each of 2 ml, of 
methanol. Carry out this operation rapidly in subdued light. 
St4.spatl the precipitate in 2 ml of water and add 1.5 ml of 

Mammoniq; the precipitate dissolves easily. 

C. It gives reaction (A) of chlorides (2.3.1). 

CH3  , 
HCI 

1'8 I .851 



DIPIVEFRINE HYDROCHLORIDE DIPHENOXYLATE HYDROCHLORIDE 

Tests 
Appearance of solution. A 10.0 per cent w/v solution in 
dichloromethane is clear (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 

of mobile phase A. 

Test solution. Dissolve 25 mg of the substance under 
examination in 20 ml of the solvent mixture with the aid of 
ultrasound and dilute to 25.0 ml with the solvent mixture. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Dilute 1.0 ml of this solution to 
10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(511m), 
- mobile phase: A. adjust 900 ml of water to pH 2.3 with 

orthophosphoric acid and dilute to 1000.0 ml with water, 

B. acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute, 

spectrophotometer set at 210 nm, 
- injection volume: 201.1.1. 

Time 
	Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

75 
	

25 

5 
	

75 
	

25 

40 
	

15 
	

85 

45 
	

75 
	

25 

The relative retention time with reference to diphenoxylate 
(retention time: about 16 minutes) for diphenoxylate impurity 
A (diphenoxylic acid) is about 0.8. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to diphenoxylate impurity A is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.15 per cent). The area 
of any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent). The sum of the areas of all the secon 

area of the principal peak in the chromatogram 
the reference solution (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. , 

Loss on drying (2.4.19). Not more than 0.5 per cent, det 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.4 g in 40 ml of ethanol (95 per cen 
add 5 ml of 0.01 M hydrochloric acid. Titrate with 0.1 It.f 
ethanolic sodium hydroxide, determining the end-point 

 potentiometrically (2.4.25). Read the volume added between 
 the two points of inflection. 

1 ml of 0.1 M ethanolic sodium hydroxide is equival 
0.04891 g of C3,1-1 32N202,HC1. 

Storage. Store protected from light. 

Diphenoxylate Hydrochloride and 
Atropine Sulphate Tablets 

Diphenoxylate Hydrochloride and Atropine Sulphate Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of diphenoxylate hydrochloride, 
C30H32N202,HCI and not less than 80.0 per cent and not more 
than 120.0 per cent of the stated amount of atropine sulphate, 

(CI 7H23NO3 )2,H2SO4,H20. 

Usual strength. Diphenoxylate Hydrochloride, 2.5 mg 
Atropine Sulphate, 0.025 mg. 

Identification 
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to atropine 

and diphenoxylate in the chromatogram obtained with 

reference solution (b). 

Tests 
Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 500 ml of 0.2 M acetic acid, 

Speed and time. 150 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. A 0.025 per cent w/v solution of 

diphenoxylate hydrochloride RS in methanol. Dilute furibei 

with dissolution medium to obtain a solution of know° 

concentration similar to the concentration of the test solution. 

- mobile phase: a mixture of 65 volumes of acetonitrile 
and 35 volumes of a buffer solution prepared by 
dissolving 6.8 g of monobasic potassium phosphate in

C 

 
1 000 

 rate: l m 0 

 m: of water, 
 per minute, 

- spectrophotometer 
 

 set at 210 nm, 
- injection volume: 50 ;A. 

I nject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C301-132N202,HC1 in the tablet. 

D. Not less than 75 per cent of the stated amount of 
c3oHnN20,,I ICI. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification. 

Test solution. Disperse one tablet in 15.0 ml of solvent mixture 
with the aid of ultrasound for about 15 minutes, allow to cool 
and dilute to 25.0 ml with solvent mixture and filter. Dilute 
further, if necessary. 

Calculate the content of C 3011 3 2 N 2 0 2, H C 
	

and 
(C1 4123NO 3 )2,142SO4,1120. 

Other test S. Comply with the tests stated under Tablets. 

Assay. Det ermine by liquid chromatography (2.4.14). 

acetonitrile. 

Buffer 	

A mixture of equal volumes of water and to  
e. 

orthophosphoric acid. 

Buffer solution B. prepared by dissolving 192 mg of sodium 
I-pentanesulphonate monohydrate to 200.0 ml with water, 

100.0 ml of solvent mixture, and shake by 

sonicate to dissolve, add 800 ml of acetonitrile and add 1.0 ml 
of orthophosphoric acid and mix. 
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity 

o 

1 powder containing 25 mg of diphenoxylate hydrochloride to a 250.0 ml volumetric flask, add 

v°111nle,  and mix. Filter the solution, discardi

approximately

ng the first few ml 

means for at least 15 minutes. Sonicate for an 
additional 1 5 minutes, cool and dilute with solvent mixture to 

of the filtrat 

guiPhate  Rs 

Reference solution (b). Transfer about 20 mg of 
diphenoxylate hydrochloride RS to a 200.0 ml volumetric flask, 
add about 100.0 ml of solvent mixture, and sonicate to 
dissolve. Add accurately measured 5.0 ml of reference solution 
(a), mix and cool. Then dilute with solvent mixture to volume. 
This solution contains about 0.1 mg of diphenoxylate 
hydrochloride and about 0.001 mg of atropine sulphate per 
ml. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile group bonded to porous silica (5 pm), 
- mobile phase: a mixture of 66 volumes of a buffer solution 

A and 34 volumes of buffer solution B, 
- flow rate: 1.7 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 50 pl. 

The relative retention time for atropine peak is about 0.35 with 
reference to diphenoxylate peak. 

Inject reference solution (b). The test is not valid unless the 
resolution between atropine peak and diphenoxylate peak is 
not less than 5.0, the tailing factor is not more than 1.5 for 
atropine peak and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for diphenoxylate peak 
and not more than 5.0 per cent for atropine peak. 

NOTE - Ifa significant tailing of the diphenoxylate peak is 
observed more than 2.5, it is recommended to maintain the 
column temperature at 25°, to stabilize the system. 

Inject reference solution (b) and the test solution. 

Calculate the content of C30H32N20 2 ,HCI and 
(C,71-121NO3  )2,H2SO4,H20 in the tablets. 

Storage. Store protected from light and moisture. 

Dipivefrine Hydrochloride 

F1 3  C 	3 

H3C 
	0 	

OH 

N 
CH 3  

, HCI 

H 3 C 

H3C CH3 

Ci9Hz,N05,1 	 Mol. Wt. 387.9 
peaks is not more than 5 times the area of the priricipal peak 	Chrotflat6gratihic system 

per cent). Ignore any peak with an area less than 0.5 tunes the 	phenyl group (5 gm ). 
3()  cm 3 . 9  mm. packed with 

the chromatogram obtained with the reference solution -0..5 	- a ,staintess steel column 

Buffer solution A. prepared by dissolving 192 mg of sodium 
1-pentanesulphonate monohydrate to 200.0 ml with water, 
sonicate to dissolve, add 800 ml of water and 1.0 ml of 

olution (a). A 0.004 per cent sol utioii of atropine  DipiV.;efrine-  Hydrochloride is (RS)-4-[1-Hydroxy-2- ' in solvent mixture. 	 (methy lamino)ethy1]-o-phenylene dipivalate hydrochloride. 
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DIPIVEFRINE HYDROCHLORIDE 

Dipivefrine Hydrochloride contains not less than 97.5 per 
cent and not more than 102.0 per cent of C 19H29NOc .HC1, 
calculated on the dried basis. 

Category. Miotic. 

Description. A white to off-white, crystalline powder. 

• 
Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dipivefrine 
hydrochloride RS or with the reference spectrum of dipivefrine 
hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Impurities A and B. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 0.01 M hydrochloric acid and dilute to 
10.0 ml with 0.01 M hydrochloric acid. 

Reference solution. A solution containing 0.001 per cent w/v 
each of adrenaline and adrenalone hydrochloride in 0.01 M 
hydrochloric acid. (NOTE-Protect this solution from light). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane amorphous organosilica polymer (5 gm), 
- mobile phase: A. a 0.1 per cent v/v solution of anhydrous 

formic acid, 
B: a mixture of 40 volumes of methanol 

and 60 volumes acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

3 100 0 

5 40 60 

30 40 60 

32 1(X) 0 

Name 
	

Retention 	time 

Dipivefrine impurity A' 
	

2.2 

Dipivefrine impurity B 2 	 ,..3.2 

' ((±)-adrenaline), 

adrenalone. 

1 P 2018 

resolution between the peaks due to dipivefrine imp t  
Inject the reference solution. The test is not valid unless 

and B is not less than 2.0. 

chromatogram obtained with the test solution, the are of 

the area of the corresponding peak in the chromatogram 
obtained with the reference solution (0.1 per cent). 

Inject the reference solution and the test solutioni.toIngrtahn 

impurity due to dipivefrine impurities A and B is not more than 
rom a 

oi an`   

Related substances. Determine by liquid chromatography 
 (2.4.14). 

Solvent mixture. 40 volumes of methanol and 60 vol umes of 
acetonitrile. Add 55.0 ml of this mixture and 45.0 ml o f 0.0/ M 
hydrochloric acid. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test sol ut i on to 
100.0 ml with the solvent mixture. 

Reference solution (17). A 0.01 per cent w/v solution of 
dipivefrine hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane amorphous organosilica polymer (5 gm), 
- mobile phase: a mixture of 45 volumes of a 0.27 per cent 

w/v of ammonia, adjusted to pH 10.0 with dilute acetic 
acid and 55 volumes of a mixture of 40 volumes of 
methanol and 60 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 

- injection volume: 10 

Name 
	

Relative 	Correction 
retention time 
	

factor 

Dipivefrine impurity C' 	0.4 	0 .5 

Dipivefrine impurity D 2 	0.4 	0 .5 

Dipivefrine (Retention time: 
about 7 minutes) 
	

1.0 

Dipivefrine impurity E3 
	

1.3 
	

0.06 

Dipivefrine impurity F4 
	

2.0 

'2-hydroxy-5-[(1RS)-1-hydroxy-2-(methylamino)ethyl]Ph 
2,2-dimethylpropanoatc. 

2 2-hydroxy-44( 1 RS)- 1-hydroxy-2-(methylamino)ethyl]Ph cnyl 

2,2-dimethylpropanoate, 

'4-[(methylamino)accty1]-1,2-phenylene bis(2,2- 
dimethytpropanoate), 

' 44(1 RS)-2-(ethY 1 methylamino)-1-hydroxyethy11-1,2 -Phe nyl 

bis 
(2,2-dimethylpropanoatc). 

Ip 201S 

Inject reference solution (b). The test is not valid unless the 
column  efficiency is not less than 2000 theoretical plates and 

the  tailing factor is not more than 2.0. 

Inject referene solution (a) and the test solution. In the 

chroma l  
togram obtained with the test solution, the sum of 

areas of the peaks due to dipivefrine impurities C and D is not 
more than 0.3 times the area of principal peak in the 

e 

chromatogram  with 

the area of the principal peak in the chromatogram 

oegraill obtained with reference solution (a) (0.3 per 
cent), the area of any other secondary peak is not more than 

0.1 times 
 solution (a) (0.1 per cent). The sum of 

areas o f all the secondary peaks is not more than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solutio4a) (0.05 per 
cent) and any peak with a mass distribution ratio less than 0.5. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° for 6 hours. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the test for Related substances with the following 
modification. 

- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
tailing factor for the principle peak is not more than 2.0. 

Inject reference solution (a) and (b). 

Calculate the content of C I9H30C1N05 . 

Dipivefrine Eye Drops 
Dipivefrine Hydrochloride Eye Drops 

Dipivefrine Eye Drops are a sterile solution of Dipivefrine 
Hydrochloride in purified water. 

Dipivefrine 	Drops contains not less than 90.0 per cent 
and not more than 110.0 per cent of dipivefrine hydrochloride, 

c 

  

Usual strength. 0.1 per cent. 

Identification 
tso,Afirilhoe:,..eosiDciibu 

plate 
lrteieoite p

hase. 

thcoei(

2

rmine by thin-layer chromatography (2.4.17), coating 
with silica gel F254. 

Hydroch loride

ri cel a.  mixture of 1 volume offormic acid,10 volumes 
,70/ and 30 volumes of chloroform. 

solution. Dilute the eye drops with water.  to -obtain a 
n containing 0.1 per cent w/v of Dipivefrine 

DIPIVEFRINE EYE DROPS 

Reference solution. A 0.1 per cent w/v solution of dipivefrine 
hydrochloride RS in water. 

Apply to the plate 10 IA of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with a 
mixture of 5 volumes of ethylenediamine, 45 volumes of 
ethanol (95 per cent) and 50 volumes of a 0.1 per cent w/v 
solution of potassium hexacyanojerrate(111) until saturated, 
allow to dry. Heat the plate at 100° for 10 minutes and examine 
in daylight.The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. The eye drops are clear (2.4.1). 

pH (2.4.24). 2.5 to 3.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of eye drops with water to 
obtain a solution containing 0.1 per cent w/v of Dipivefrine 
Hydrochloride. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 15 volumes of 0.014 M sodium dodecyl sulphate 
and 24 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. - 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peaks is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.5 per cent). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of eye drops with water to 
obtain a solution containing 0.1 per cent w/v of Dipivefrine 
H ydt-och Londe.' 

Reference solution. A 0.1 per cent w/v solution of dipivefrine 
hYdkochloride RS in water. 



B. methanol, 
- a gradient programme using the conditions give 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 295 nm, 
- injection volume: 5 pl. 

Mobile phase A 
	

Mobile ph 
(per cent v/v) 
	

(per cent 
40 
	

60 
40 
	

60 
5 
	

95 
5 
	

95 
40 
	

60 

Time 
(in min.) 

0 
5 
19 
24 
29 

n below, 
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	 Relative 	Con ection 

retention time 	fa ctor 

Dipyridamole 

N' 

OH 

OH 

N 	OH 

1.7 

nol. 

 02 
0.3 
0.9 

mido[5,4• 

v ri mid* 

■ 

unless the 
plates and 

ion. In the  
area of any 
B and C is 

DIPYRIDAMOLE DIPYRIDAMOLE TABLETS 

Use chromatographic system as described under Related 
substances. 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solutiona and the test solution. 

Calculate the content of C I9H29N05,HC1 in the eye drops. 

C24H4oN804 	 Mol. Wt. 504.6 

Dipyridamole is 2,2',2",2 1 "-R4,8-Di(piperidin-l-yl)pyrimido 
[5,4-d]pyrimidine-2,6-diAdinitriloitetraethanol. 

Dipyridamole contains not less than 98.5 per cent and not 
more than 101.5 per cent of C 24H40N804, calculated on the 

dried basis. 

Category. Platelet aggregation inhibitor. 

Dose. 150 to 225 mg daily, in divided doses. 

Description. A bright yellow, crystalline powder. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

octadecylsilane bonded to porous silica (5 i.tm), 

tn) 
to 100.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 10 cm x 4.0 mm, packed 

- column temperature: 45°, 
- mobile phase: A. dissolve 1.0 g of po 

ta  

dihydrogen phosphate in 900 ml of water, adjust to pH 
7.0 with 0.5 M sodium hydroxide and dilute to 1000 ml 
with water, 

Dipyridamole impurity B' 
Dipyridamole impurity F2 

 Dipyridamole impurity D3 
 Flavoxate (Retention time: 

about 8 minutes) 
	

1.0 
Dipyridamole impurity E 4 
	

1.3 
Dipyridamole impurity C 	.6 
Dipyridamole impurity A' 

	
2.2 

'2.2',2".2'",2"",2 118-(piperidin-l-yl)pyrimido[5,4-Apyri 
2,4,6-triylltrinitriloThexacthanol, 

p eridin- 
2 2 .2',2",2" 1 -([4-[( 2 -h ydrox ye thyl)amino]- 8 -(pi 
yl)pyrimido[5.4-d]pyrimidine-2,6-diylldinitrilo] tetraeth 

3  2,2'-[[6[(2-hydroxyethyl)amino]-4,8-di(piperidin- 1 -yl)p: 
Apyrimidin-2-Anitrilo]diethanol, 

42 ,2',2",2"'-[[6,8-di( piperidin- 1 -yl)pyri mido[5,4-d]m ri 

diyI]dinitriloitetraethanol, 

s2,2'-[[6-chloro-4,8-di(piperidin- 1 -y1)Pyrimido[5,4 -dlp 

yl]nitriloldiethanol, 

6 	2 ,2 1 -[[4.6,8-tri(piperidin- l -yl)pyrimido[5. 4- t 1 Ip 

yl]nitriloldiethanol. 

Inject reference solution (a). The test is not valid 
column efficiency is not less than 2000 theoretical 
the tailing factor is not more than 2.0. 	

t In' crefeterit solution (b) and the test solu 
chromatogram obtained with the test solution, the 

corresponding to dipyridamole impurities A. 

not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 

cent). • - The area of any peak corresponding to dipyridamole 
impurities D and E is not more than twice the area of the 
principa l peak in the chromatogram obtained with reference 

peak 
is n  solution (b) (0.2  per cent). The area of any other secondary 

not more than the area of the principal peak in the 

m 

chromatogram rv am obtained with reference solution (b) (0.1 per 

cent). The sum of areas of all the secondary peaks is not more 
than 10 ties the area of the principal peak in the chromatogram 

obtained  solution (b) (1.0 per cent). Ignore any 
ratakinNNe.idth an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent). 

 

Chlorides (2.3.12). To 1.25 g, add 10 ml of water and shake 
vigorously, filter and dilute to 15 ml with water, complies with 
limit test for chlorides (200 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.4 g in 70 ml of methanol. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05046 g of 
C24}140N804. 

Storage. Store protected from light. 

ipyridamole Tablets 
Dipyridamole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
diPYridamole, C24F140N804. 
Usual strengths. 25 mg; 75 mg; 100 mg. 

Identific ation 

maxima 

at  o  

nisPe  etc  liant  l filter. To 10 ml of the filtrate add 1 ml of I Al hydrochloric acid 	

RS or with the reference spectrum 

examined in 

	

of the powdered tablets containing 10 mg of 

0A.taSidhnaekem,a quantity of the powdered tablets containing 50 mg 
ic:31f.ipTlirpiady qu

antity 

 

mole 

with 20 ml of chloroform, filter and evaporate 

ofyrid 

to dryness. On the residue, determine by infrared absorption 

1 , 
le add 50 ml of methanol, warm slightly, shake for 

5 minute 

b  

dipyridamole. 

°Pho 
lotri 

 
otometry (2.4.6), compare the spectrum with that 

s and allow to cool and dilute to 100.0 ml with 

le acid and dilute to 100.0 ml with methano/. When 
n the range 220 nm to 450 um (2.4.7), exhibits -three 
230 nm, 285 nm and 405 nm. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium: 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium. Measure the absorbance of the resulting 
solution at the maximum at about 282 nm (2.4.7). Calculate the 
content of dipyridamole, C 24 H40Ng04  in the medium from the 
absorbance obtained from a solution of known concentration 
of dipyridamole RS in the dissolution medium. 

D. Not less than 70 per cent of the stated amount of 
C241440N804. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Dipyridamole in 100.0 ml of the mobile 
phase and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of a 0.1 per cent w/v 
solution ofdiltiazem hydrochloride RS to 20 ml with reference 
solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: dissolve 0.504 g of potassium dihydrogen 

orthophosphate in 370 ml of water, adjusted to pH 3.0 
with orthophosphoric acid, add 80 ml of acetonitrile 
and 550 ml of methanol, 

- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 290 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diltiazem and dipyridamole 
is not less than 2.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram nine times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area of the peak in 
the chromatogram obtained withq-eterence solution (a) 
(1:0 per cent)( gnore any peak with an area less than 0.1 times 
the area of the peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Identification 

Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
dipyridamole RS or with the reference spectrum of 
dipyridamole. 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 
NOTE- Prepare the solutions immediately before use. 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 50.0 nil with methanol. 

Reference solution (a). Dilute 1.0 ml of th 
	solution to 

10.0 ml with methanol. 
_ 	• 
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Titrate with 0.1 M lead nitrate using about 50 mg of xylenol 
orange triturate as indicator. 

flu of 0.1 M lead nitrate is equivalent to 0.03722 g of 

C,,,H, 41•12Na208,2H20. 

Storage. Store in single dose containers. 

Labelling. The label states the strength in terms of anhydrous 
disodium edetate contained in a suitable dose-volume. 

Disodium Edetate Injection 
Disodium Edetate Injection is a sterile solution of Disodium 
Edetate in Water for Injections, containing varying amounts 

of the disodium and trisodium salts as a result of pH 
adjustment. 

Disodium Edetate Injection contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
disodium edetate, C10I-1 14N2Na208. 

Usual strengths. 3 g per 15 ml; 3 g per 20 ml. oe' 

Other tests. Comply with the tests stated under Tablets. 

Assay. To 10 whole tablets add 300 ml of 1 M hydrochloric 

acid, heat at 40° for 20 minutes with shaking, allow to cool 
and dilute to 500 ml with / M hydrochloric acid, filter and 

dilute, if necessary, with 1 M hydrochloric acid to obtain a 

solution containing 0.05 per cent w/v of Dipyridamole. Dilute 
1 volume to 50 volumes with water and measure the 
absorbance at the maximum at 283 nm (2.4.7). Dilute 1 volume 
of a 0.05 per cent w/v solution of dipyridamole RS in 1 M 

hydrochloric acid to 50 volumes with water. Calculate the 

content of C 24H40N 804 in the tablets. 

Disodium Edetate is disodium ethylenediaminetetraacetate 

dihydrate. 

Disodium Edetate contains not less than 98.5 per cent and not 
more than 101.0 per cent of C loH l4N2Na,08,2H20. 

Category. Pharmaceutical aid: chelating agent in metal 

poisoning. 

Dose. By intravenous injection, 50 mg per kg of body weight, 
upto a maximum of 3 g per day. 

Description. A white, crystalline powder; odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disodium 

edetate RS. 

B. Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate 

solution, shake and add 3 ml of potassium iodide solution; 

no yellow precipitate is produced. Make alkaline to red litmus 

paper with 2 Mammonia and add 5 ml of ammonium oxalate 

solution; no precipitate is produced. 

C. Dissolve 0.5 g in 10 ml of water, add 0.5 ml of a 10 per cent 

w/v solution of calcium chloride, make alkaline to red litmus 

paper with 2 Mammonia and add 3 ml of amp.190iun! oxalate  
solution; no precipitate is produced. 

and add 2  g of hexamine and 2 ml of 2 M hydroch or = 
D. It gives the reactions of sodium salts (2.3.J 

Mol. Wt. 372.2 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
 dioxide-free water is clear (2.4.1), and colourless (2.4.1). 

pH (2.4.24). 4.0 to 5.5, determined in a 5.0 per cent w/v solution. 

Impurity A. Determine by liquid chromatography (2.4.14). 

Note-Carry out the test protected from light. 

Solvent mixture. Dissolve 10 g offerric sulphate pentahydrate 

in 20 ml of 0.5 Msulphuric acid, add 780 ml of water. adjust 
the pH to 2.0 with I M sodium hydroxide and dilute to 1000 ml 
with water, 

Test solution. Dissolve 0.1 g of the substance under 
examination in 25.0 ml of the solvent mixture. 

Reference solution. Dissolve 40 mg of nitrilotriacetic acid in 
100.0 ml of the solvent mixture. To 1.0 ml of this solution, add 
0.1 ml of the test solution and dilute to 100.0 ml with the solvent 
mixture. 

2 H2O
Chromatographic system 

 - a stainless steel column 10 cm x 4.6 mm, packed with 
spherical graphitized carbon RI (5 pm) with a specific 

surface area of 120 m 2/g and a pore size of 

25 nm, 
- mobile phase: 50 mg offerric sulphate pentahydrate in 

50 ml of 0.5 M sulphuric acid and add 750 ml of water. 

Adjust the pH to 1.5 with 0.5 Msulphuric acid or 1 M 

sodium hydroxide. Add 20.0 ml of ethylene glycol and 

dilute to 1000 ml with water, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 273 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 

resolution between the peaks due to iron complex of impurity 

A and the iron complex of edetic acid is not less than 7.0. The 

signal- to- noise ratio is not less than 50. 

Inject the reference solution and the test solution. Run the 

chromatogram 4 times the retention time of the iron complex of 

impurity A. In the chromatogram obtained with the test 

solution the area of secondary peak corresponding to disodium 

edetate impurity A is not is not more than the area of the 

principal peak in the chromatogram obtained with the reference 

solution (0.1 per cent). 

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method A (20 ppm). 

Iron (2.3.14). 20 ml of a 2.5 per cent w/v solution complies 
with 

the limit test for iron (80 ppm). Add 0.25 g of calcium chloride 

to ea4!soluti9n before adding mercaptoacetic acid. 

Assay: Dissolve 0.5 g in sufficient water to produce .30a0c  midi.  - 	- 	- 

:." 
\-_74  

*1 

Identification 

To a volume containing about 3 g of Disodium Edetate add 
3 t1 hydrochloric acid to adjust the pH to 5.0 and evaporate 
to dryness on a steam-bath to dryness. The residue so obtained 
complies with the following tests. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disodium 
edetate RS. 

B.Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate 
solution, shake and add 3 ml of potassium iodide solution; 
no yellow precipitate is produced. Make alkaline to red litmus 
paper with 2 Mammonia and add 5 ml of ammonium oxalate 
solution; no precipitate is produced. 

C.Dissolve 0.5 g in 10 ml of water, add 0.5 ml of a 10 per cent 
w/v solution of calcium chloride, make alkaline to red litmus 
paper with 2 Mammonia and add 3 ml of ammonium oxalate 
solution; no precipitate is produced. 

Tests 

01(2.4.24 ). 6.5 to 7.5. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit per Ill` of disodium edetate. 
Other 

tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a measured volume containing about 0.6 g of Disodium Edetate with water to produce 100 ml, mix and add 2  g of hexamine and 2 ml of 2 M hydrochloric acid. Titrate with 
0.1 AI lead nitrate using about 50 mg ofxylenol orange triturate  as indicator. 

I 1111  of 0.1 M lead nitrate is equivalent to Q033:62 g of C1al-114N2Na208. 

T-€.7 

Disopyramide 

C21H29N30 	 Mol. Wt. 339.5 
Disopyramide is (RS)-4-(diisopropylamino)-2-pheny1- 
2-(pyridin-2-yl)butyramide. 

Disopyramide contains not less than 98.5 per cent and not 
more than 101.5 per cent of C21 H29N30, calculated on the dried 
basis. 

Disodium Edetate 

COOH 

Na00C 
N 	N 	00 Na 

HOOC 

C loH, 4N2Na208,2H,0 

Category. Antiarrhythmic. 

Dose. 400 to 800 mg daily. 

Description. A white or almost white powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disopyramide 
RS or with the reference spectrum of disopyramide. Examine 
the substances as discs prepared by placing 50 gl of a 5 per 
cent solution in dichloromethane on a disc of potassium 
bromide. Dry the discs at 60° for 1 hour before use. 

B. When examined in the range 240 nm to 350 nm (2.4.7), a 
0.004 per cent w/v solution in 0.5 per cent methanolic sulphuric 
acid shows an absorption maximum at about 269 nm and a 
shoulder at 263 nm ; specific absorbance at about 269 nm is 
190 to 210. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2443);  coating the plate with silica gel GF254. 

Alobik phase:A -mixture of 1 volume of ammonia, 30 volumes 
Q{4cetone and 30 volumes of cvclohexane. 
- - 

.59 
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Test solution (a). Dissolve 0.2 g of the substance under 

examination in methanol and dilute to 10.0 ml with the same 

solvent. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 

with methanol. 

Reference solution (a). A 0.2 per cent w/v solution of 

disopyramide RS in methanol. 

Reference solution (b). Dilute 0.5 ml of test solution (b) to 

20.0 ml with methanol. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with test solution (a) is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (0.25 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 80° over phosphorus pentoxide at a 

pressure not exceeding 0.7 kPa for 2 hours. 

Assay. Dissolve 0.13 g in 30 ml of anhydrous acetic acid, add 

0.2 ml of naphtholbenzein solution. Titrate with 0.1 M 

perchloric acid until the colour changes from yellow to green. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01697 g of 

C21 H291\130. 

Storage. Store protected from light.  

Tests 

Related substances. Determine by thin-layer chromatouaphy 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume of 18 M ammoni 
volumes of acetone and 30 volumes of cyclohexane. 

Test solution. Shake a quantity of the contents of the capsules 
n containing about 0.2 g of Disopyramide with 20.0 1 , of 

methanol for 30 minutes and filter. 

Reference solution. Dilute 1.0 ml of test solution to 400 ml 

with methanol. 

Apply to the plate 10111 of each solution. After development, 
dry the plate in current of air and examine under ultraviolet 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 

(0.25 per cent). 
Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing 0.04 g of Disopyramide, add 40 ml of 0.05 M 

methanolic sulphuric acid, shake for 15 minutes, dilute to 
100.0 ml with the same solvent and filter. Dilute 5.0 ml of the 

filtrate to 100.0 ml with 0.05 M methanolic sulphuric acid. 

Measure the absorbance of the resulting solution at the 

maximum at about 269 nm (2.4.7). Calculate the content of 

C21H29N30 taking 198.5 as the specific absorbance at 269 nm. 

Disopyramide Phosphate Capsules 
is than 

stated 

)1 

c 
Suspend a quantity of the contents of the capsules contamm 
about 0.2 g of disopyramide in 50 ml of chloroform, add 2 ml of 

13.5 M ammonia, shake and filter through anhydrous sodium 

sulphate. Evaporate the filtrate to dryness using a rotary 
evaporator. The residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometiy (2.4.6). 
Compare the spectrum with that obtained with disopyramide 

 RS or with the reference spectrum of disopyramide. 

B. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution obtained in the Assay shows absorption maximum 
only at about 269 nm and a shoulder at 263 nm. 

C.- Shake a quantity of the contents of the capsules containing 
about OA g of disopyramide with 20 ml of water and fi lter. The 

filtrate gives the reactions of phosphates (2.3.1). 

Tes is 

Withdraw 

(2.5.2). 

draw a suitable volume of the medium and filter through 
a membrane 

b ran  No. 

ofi

. 

:I0 rpm and 45 minutes. 

filter. Measure the absorbance of the filtrate, 

. 5 
Med ium. 900 ml of water, 

Speed and time 
med 

suitably diluted if necessary, at the maximum at about 262 nm 
(2.4. 1 ). Calculate the content of C21H29N30 in the medium taking 
125 as the specific absorbance at 262 tun. 

D. Not less than 70 per cent of the stated amount of C21H29N30. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume o8 M ammonia, 
30 volumes of acetone and 30 volumes of cyclohexane. 
Test solution. Shake a quantity of the contents of the capsules 
containing 0.2 g ofdisopyramide with 20.0 ml ofmethanol for 
R3Oefemiir  nnucteessaonludtfiiolnte. r. D  

ilute 1.0 ml of test solution to 200.0 ml 
with methanol. 

cent). 
chromatogram obtained with the reference solution (0.5 per 

254 nm. Any secondary spot in the chromatogram obtained 
with t le test solution is not more intense than the spot in the 

dry the plate in air and examine under ultraviolet light at 
Apply to the plate 10 Al of each solution. After development, 

Other tests. Comply with the tests stated under Capsules • 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.04 g of Disopyramide, add 40 ml of 
0.05 M methanolic sulphuric acid, shake for 15 minutes, 

100.0 ml with the same solvent and filter. Dilute 5.0 ml 
of the filtrate to 100.0 ml with 0.05 M methanolic sulphuric 
ofacid. the 

equivalent 

the absorbance of the resulting solution at the 

Labe lling.

maxi  maximum at 269 nm (2.4.7). Calculate the content of C21 H291•130 

  The quantity of active ingredient is stated in terms 

taking 198.5 as the specific absorbance at 269 nm. 

quivalent amount of disopyramide. 

rDeilseoafs)yercamapidseui Peshosphate Prolonged- 

the state 

not less 

Disopyr 

 Disopy  
Disopy 

amide Phosphate Prolonged-release Ca$ules contain 
than 90.0 per cent and not more than 110.1aper cent of 
d amount of disopyramide, C21 H24N30. 

ramide Phosphate Extended-release Capsules 

ramide Phosphate Sustained-release Capsules; 

Usual strengths. 100 mg; 150 mg. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 85 volumes of toluene, 14 volumes 
of absolute ethanol and 1 volume of ammonium hydroxide. 
Test solution. Transfer a quantity of the contents of the capsules 
containing about 195 mg of Disopyramide Phosphate to a 
25-m1 volumetric flask, add 20 ml ofmethanol, and shake for 
20 minutes. Dilute with methanol to volume, mix, and filter. 
Reference solution. A 0.77 per cent w/v solution of 
disopyramide phosphate RS in methanol. 

Apply to the plate 20 ill of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution. 

Tests 

Disopyramide Capsules 
Disopyramide Capsules contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
disopyramide, C21H29N30. 

Usual strength. 200 mg. 

Identification 

A. Shake a quantity of the contents of the capsules containing 
about 0.2 g of Disopyramide with 50 ml of chloroform for 15 
minutes, filter, evaporate the filtrate to dryness using a rotary 
evaporator and dissolve the residue in 2 ml of chloroform. On 

the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with disopyramide RS or with the reference spectrum 

of disopyramide. 

B. When examined in the range 230 nm to 35Q trrii(2:4,7),The 

solution.  obtained in the assay shows an absorpti4tmaxiinum 
at about 269 nm. 	 • 

Disopyramide Phosphate Capsules contain not lef 
92.5 per cent and not more than 107.5 per cent of th 
amount of disopyramide, C211129N30. 

Usual strength. 150 mg. 

Identification 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 1000 ml of a buffer solution prepared by dissolving 
13.6 g ofmonohasic potassium phosphate in 1000 ml of water, 
adjusted to pH 2.5 with hydrochloric acid, 

Speed and time. 100 rpm and 1 hour, 2 hours, 5 hours, 
12 hours. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) of the 
filtcrate, suitably diluted with the dissolution medium if 
necessary at 261 nm. Calculate the content of disopyramide 
phosphate, C2 , H29 1\130 in the medium from the absorbance 
obtained from a solution of known concentration of 
disopyramide phosphate RS. 

D. Not less than 5 per cent and not more than 25 per cent in 
1 hour, not less than 17 per cent and not more than 43 per cent 
in 2 hours, not less than 50 per cent and not more than 80 per 
cent in 5 hours, and not less than 85 per cent in 12 hours, of 
the stated amount of C21H29N30. 

Other tests. Comply with the tests stated under Capsules. 
Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 650 mg of Disopyramide Phosphate to a 
500-m1 volumetric flask, add about 400 ml of a 1 Msulphuric 
acid, and shake for 30 minutes. Dilute with 0.1 Msulphuric 
acid to volume, mix, and filter. Dilute further with 0.1 M 
sulphuric=acid to get a final concentration of about 40 lig per 
ml atidiimeaSure the absorbance of the resulting solution at 
*maximum at about 261 nm (2.4.7). 



Disulfiram Tablets 
Disulfiram Tablets contain not less than 95.0 per ce; 
more than 105.0 per cent of the stated amount of d 

C101-120N2S4• 

Usual strength. 200 mg. 

Identification 

at and not 
isulfiram,  

-MN 

DISULFIRAM DITHRANOL 

Related substances. Determine by thin-layer chromatoi 
(2.4.17), coating the plate with silica gel GF254. 

0.0 1111 

B.In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with the reference solution. 

C.Extract a ramquwanitthity f the poo5wpdeerreed taenty, lfietlstecroanntdaienvinag 0.3 g 
evaporate 

tlifeDfii  filtrate to dryness. Dissolve the residue in 5 ml of ethanol 
(95 per cent), add 1 ml of potassium cyanide solution; a 

am  yellow  colour is produced which changes to green and then 
darkens to bluish-green. 

Deter/nine by infrared absorption spectrophotometry (2.4.6). 

compare the spectrum with that obtained with disulfiram RS 

o
r with the reference spectrum of disulfiram. 

Apply to the plate 10 11.1 of each solution. After develc 
dry the plate in air and examine under ultraviolet 
254 nm. Any secondary spot in the chromatogram o 
with test solution (a) is not more intense than the Sp( 
chromatogram obtained with reference solution (a). 

„mart, 

40.  

light at 
btained 
)t in the 

Heavy metals (2.3.13). 1.0 g complies with the limit 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

test for 

Loss on drying (2.4.19). Not more than 0.5 per cent, del 
on 1.0 g by drying in an oven over phosphorus pen 

50° at a pressure of 1.5 to 2.5 kPa. 

ermined 
oxide at 

Assay. Dissolve 0.45 g in 80 ml of acetone. Add 20 ml 

cent w/v solution of potassium nitrate. Titrate wit 

silver nitrate determining the end-point potentiom 
(2.4.25), using a silver indicator electrode and a silv 
chloride double-junction electrode saturated with pl 

nitrate. 

ofa2per 
h 0.1 M 

metrically 
er-silver 
otassium 

1 ml of 0.1 M silver nitrate is equivalent to 0.05930 g of 

C I OH2ON 2 S 4 • 

Storage. Store protected from light. 

A. Extract a quantity of the powdered tablets containing 0.2 
g 

of Disulfiram by boiling with 5 ml of carbon tetrachloride. 

Tilt Ind•y-ktporate the filtrate to dryness. The residue, after 

dry*" at 406--at a pressure not exceeding 0.7 kPa, comP lles  

Nyitli the following test. 

Mobile phase. A mixture of 70 volumes of n-hexane 
30 volumes of butyl acetate. 

Test solution (a). Dissolve 0.2 g of the substance 
examination in 10 ml of ethyl acetate. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 1 

with ethyl acetate. 

Reference solution (a). Dilute 1.0 ml of test solutiorl(b
20.0 ml with ethyl acetate. 

Reference solution (b). A 0.2 per cent w/v solution 

 

disulfiram RS in ethyl acetate. 

Calculate the content of C2 1  H29N30 from the absorbance of a 

solution of known concentration of disopyramide phosphate 

RS. 

Disulfiram 

H 3C 
	

S 

H 3 C 

S 	
cFi3 

C I OH 20N2 S 4 
	 Mol. Wt. 296.5 

Disulfiram is tetraethyldisulphanedicarbothioamide. 

Disulfiram contains not less than 98.5 per cent and not more 
than 101.0 per cent of Cio1 -120N2S4, calculated on the dried basis. 

Category. Used in the treatment of alcoholism. 

Dose. 500 mg as a single dose for 1 to 2 weeks; maintenance 
dose, 125 to 500 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 

and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disulfiram RS 

or with the reference spectrum of disulfiram. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference 

solution (b). 

C. Dissolve about 10 mg in 10 ml of methanol and add 2 ml of 

0.05 per cent w/v solution of cupric chloride in methanol; a 

yellow colour is produced which changes to greenish-yellow. 

Tests 

Diethyldithiocarbamate. Dissolve 0.2 g in 10 ml of ether, add 

5 ml of phosphate buffer pH 8.0, shake vigorously, reject the 

ether layer and wash the aqueous layer with 10 ml of ether. To 

the aqueous layer add 0.2 ml of a 0.4 per cent w/v solution of 
cupric sulphate and 5 ml of carbon tetrachloride and shake 

well. Any yellow colour in the carbon tetrachloride layer is not 
more intense than that of a standard prepared at the same time 
and in the same manner using 0.2 ml of a 0-0 .1y preOred 

0.015 per cent w/v solution of sodium diethAlithrocarbiiinate 

in place of the substance under examination 0'50 

Mobile phase. A mixture of 70 volumes of n-hexane and 
30 volumes of butyl acetate. 

Test solution (a). Extract a quantity of the powdered tablets 
containing 0.5 g of Disulfiram with 20 ml of ethyl acetate and 
filter. 

Teistsolu  solution 
acetate. 

1.0 ml of test solution (a) to 100.0 ml 
with ethyl 

 

RReferencesine thl te  solution.  etitoan. .A 0.025 per cent w/v solution 0fdisiilliram 

with 
ry 

solution (a) is not more intense than the spot in the 

the plate 10 ill of each solution. After development, 

Other 

gram 

dryhrthoemthra  eo 	

obtained with the reference solution. 

the 	in air and examine under ultraviolet light at 
254 

h nms  

Assay. Weigh  secondary spot in the chromatogram obtained 

absorb 

oebr 0 dnit rduwbec a  ire 

t 

 v containing 

tests. s . Comply with the tests stated under Tablets. 

25.0 n 

75 ml ofmethanol for 30 minutes. Add sufficient methanol to 

1 00.0 ml with methanol. To 5.0 ml add sufficient of a 0.1 per 

eigh and powder 20 tablets. Weigh a quantity of the 
)ntaining about 0.4 g of Disulfiram and shake with 

00.0 ml, mix, filter and dilute 5.0 ml of the filtrate to 

solution of cupric chloride in methaficifio -prodilce/ 
tnix and allow to stand for 1 hour, . Measure the 

n 

  
t of the resulting solution at the maximum at about 

400 nm (2.4.7), using as the blank a solution prepared by 
diluting 5.0 ml ofmethanol to 25.0 ml with the cupric chloride 
solution. Calculate the content of C101 -1201\1 2 54  from the 
absorbance obtained by repeating the operation using 5.0 ml 
of 0.02 per cent w/v solution of disulfiram  RS in methanol 
beginning at the words "add sufficient of a 0.1 per cent w/v 
solution of cupric chloride....". 

Storage. Store protected from light. 

Dithranol 

Anthralin; Dioxyanthranol 

OH 0 OH 

C I 41-1 1 003 	 Mol. Wt. 226.2 

Dithranol is 1,8-dihydroxyanthrone. 

Dithranol contains not less than 98.5 per cent and not more 
than 101.0 per cent of CI4H 1003 , calculated on the dried basis. 

Category. Topical antipsoriatic. 

Description. A yellow or orange-yellow, microcrystalline 
powder; odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dithranol RS 
or with the reference spectrum of dithranol. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in chloroform shows absorption 
maxima at about 255 nm, 287 nm and 354 nm; absorbances at 
the maxima, about 0.55, 0.5 and 0.45 respectively. 

C. Melts at about 1 78° (2.4.21). 

Tests 

Dihydroxyanthracene. Dissolve 0.1 g in 5 ml of hot benzene; 
a clear yellow or orange solution is produced. 

Dihydroxyanthraquinone. Dissolve 1 mg in a few drops of 
sulphuric acid; a clear orange solution with no trace of violet 
colour is produced. 

Related substances. A. Determine by liquid chromatography 
(2.4.14). 

Test -solution.' Dissolve 0.2 g of the substance under 
examination in 20 ml ofdichloromethane, add 1.0 ml ofglacial 
acetic acid and dilute  to 100.0 ml with hexane. 

atairpnbiedelsetfih
ti containing 0.1 g of Disulfiram 

 To the filtrate add 10 ml of 0.1 M sodium hydroxide, 

Diethyldithiocarbamate. 
 with 10 ml of chloroform 

ldithiocarbamate. Shake a quantity of thewdered 

shake, reject the chloroform layer and wash the aqueous layer 
with three quantities, each of 10 ml, of chloroform. To the 
aqueous layer add 0.25 ml of a 0.4 per cent w/v solution of 
cupric sulphate and 2 ml of carbon tetrachloride, shake and 
allow to separate. The lower layer is not more intensely 
coloured than reference solution BYS4 (2.4.1). 

Related 
(2.4.17) 

substances. Determine by thin-layer chromatography 
coating the plate with silica gel GF254. 



der, in a 

cent and 
ithranol. 

atogram 
ak in the 

th 5 ml of 
t stirring: 

H3C 
OH 

H 3 C 

C H3 

C H3 

Na +  

1 
1 

'911101Ir 
Reference solution. A solution containing 0.1 per cent w/v 
each of dithranol impurity A (anthrone), dithranol impurity B 
(dantron), dithranol impurity C RS (4,4 ',5,5 '-tetrahydraxy-
9.9 '- b ian thracenyl- 1 0, I 0 ' (9H ,9 'H)-dione RS) and dithranol 
RS in dichloromethane. To 1.0 ml of this solution, add 19.0 ml 
of dichloromethane and 1.0 ml of glacial acetic acid and 
dilute to 50.0 ml with hexane. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

silica (5 gm), 
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 5 volumes of dichloromethane and 82 volumes of 
hexane, 
flow rate: 2 ml per minute, 
spectrophotometer set at 260 nm, 

- injection volume: 20 pl. 

The elution order of the peaks is dithranol, dithranol impurity 
B, dithranol impurity A and dithranol impurity C. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dithranol and dithranol 
impurity B is not less than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of dithranol impurity 
C. In the chromatogram obtained with the test solution, the 
area of peak corresponding to dithranol impurities A, B and C 
is not more than the area of the corresponding peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

B. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of tetrahydrojitran and dilute to 25.0 ml 
with the mobile phase. 

Reference solution. Dissolve 5 mg each of dithranol impurity 
D RS (1-hydroxyanthracen-9(10H)-one RS) and dithranol 
RS in 5 ml of tetrahydrofuran and dilute to 10.0 ml with the 
mobile phase. Dilute 1.0 ml of this solution to 20.0 ml with the 
mobile phase. 

Chromatographic system 
a stainless steel column 20 cm X 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 2.5 volumes ofglacial acetic 
acid, 40 volumes of tetrahydrgfitran and 60 volumes of 
water, 
flow rate: 0.9 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

Inject the reference solution. The test is not -vatid unless 'the 
resolution between the peaks due to dithranol irripurity b baud 
dithranol is not less than 2.5. 

1 P2018 
-------..__ 

Inject the reference solution and the test solution. 
chromatogram 3 times the retention time of the Principal 

 

of peak corresponding to dithranol impurity D is 
In the chromatogram obtained with the test solution, th 

not more  

_. peak .  
Run the 

...e area  

than the area of the corresponding peak in the chrom
atogram 

obtained with the reference solution (2.5 per cent). The sum of 
areas of all the secondary peaks of tests A and B is n ot more 
than 3.0 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

on 1.0 g by drying in an oven at 105°. 
Loss on drying (2.4.19). Not more than 0.5 per cent, de termi ned 

Assay. Dissolve 0.2 g in 50 ml of anhydrous pyridine. Titrate 
with 0.1 M tetrabutylammonium hydroxide, determining th e 

 end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of O. 1 M tetrabutylammonium hydroxide is qui% alent to  
0.02262 g of C I4H 1003 . 

Storage. Store protected from light. 

Dithranol Ointment 
Dithranol Ointment contains Dithranol, in fine pow 
suitable base. 

Dithranol Ointment contains not less than 90.0 per 
not more than 110.0 per cent of the stated amount of( 
C1,4H1003- 

Usual strengths. 0.1 to 2 per cent w/w. 

Identification 

A. In the Assay, the principal peak in the chron 
obtained with the test solution corresponds to the pc 

chromatogram obtained with the reference solution 

B. Heat a quantity containing 0.5 mg of Dithranol wi 
I M sodium hydroxide on a water-bath with constan 
a pink colour is produced in the aqueous layer. 

Tests 

Dihydroxyanthracene. Dissolve a quantity containing 0.1 g 

of Dithranol in 5 ml of hot benzene; a yellow or orange solution 

is produced. 

Dihydroxyanthraquinone. Dissolve a quantity containing 

1 mg of Dithranol in a few drops of sulphuric acid; an orange 

solution with no trace of violet colour is produced. 

Other tests. Comply with the tests stated under Ointments. 

: Assay., Determine by liquid chromatography (2.4.14). 
- 

Test s-olution: -Weigh a quantity of the ointment containing 
5 mg of Dithranol, disperse in 20 ml of dichloromethane, add 

I 0 nil of glacial acetic acid, dilute to 100.0 ml with hexane 

and filter. 

Reference solution. Add 1.0 ml of glacial acetic acid to 
26.0 ml of a 0.025 per cent w/v solution of dithranol RS in 
dichloromethane and add sufficient hexane to produce 

100.0m1. 

Chromatographic icrap

sihlica particles 

(5 gm),  system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

- mobile phase: a mixture of 82 volumes of hexane, 
5 volumes of dichloromethane and 1 volume of glacial 

- spectrophotometer 
 per minute, i2d,m1. - i

af c eew   tc crt ao tan 
 

rate: 
 set at 354 nm, 

: volume: e : 20 p 1 . 

Inject the reference solution and the test sOition. 

Calculate the content of C I4H 1003  in the ointment. 

Storage. Store protected from light. 

Divalproex Sodium 

n 

(C16H3INa04)„ 	 Mol. Wt. 310.4 

Divalproex Sodium is 2-Propyl-pentanoic acid sodium salt (2:1). 
Sodium hydrogen bis(2-propylvalerate) oligomer. 

Category. Anticonvulsant. 

sodium RS or with the reference spectrum of divalproex 

snipodoidtmaunlintopirrn.cothec  xaantSi ool odn2i ummpecrocnetna ti nosf  anvoatillaebssietvhaainpr908.O icacpiedr,  cent and 

Compare the spectrum with that obtained with divalproex 

A. 
Determine by infrared absorption spectrophotometry (2.4.6). 

C8I-11602. 

8.1gnite about 100 mg, the residue gives the reactiOu of sodium (2.3.1) .  

Tests 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 1.0 per cent, determined on 
3.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 50 mg of the substance under 
examination in the mobile phase and dilute to 100 ml with the 
same solvent. 

Reference solution (a). A 0.5 per cent w/v solution of valproic 
acid RS in the mobile phase. 

Reference solution (b). A 0.05 per cent w/v solution of 
valproic acid impurity A RS (diallylacetic acid RS) in 
acetonitrile. 

Reference solution (c). Mix 10 ml of reference solution (a) and 
1 ml of reference solution (b) and dilute to 100 ml with the 
mobile phase to obtain a solution having concentrations of 
0.05 per cent w/v of valproic acid and 0.0005 per cent w/v of 
valproic acid impurity A. 

Reference solution (d). Dilute a volume of reference solution 
(a) with the mobile phase to obtain a solution having a 
concentration of about 0.05 per cent w/v of valproic acid. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 3.5 g of monobasic sodium 
phosphate monohydrate in 900 ml of water, adjusted to 
pH 3.5 with orthophosphoric acid and diluted to 
1000 ml with water and 50 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 
injection volume: 20 pl. 

The relative retention time with reference to valproic acid for 
valproic acid impurity A is about 0.69. 

Inject reference solution (c).The test is not valid unless the 
resolution between the peaks due to valproic acid impurity A 
and valproic acid is not less than 5.0 and the tailing factor for 
valproic acid peak is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (d) and the test solution. 

Calculate the content of available valproic acid, C R EI I ,O, in the 
divalproex sodium taken by the formula: 

100.(C, / Cu) (ru / rs)(310.41/144.21)(1/4) 
- 	- 

in which C i -t.he concentration, in mg per ml of valproic acid 
in the reference solution, C 1  is the concentration of divalproex 
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DIVALPROEX GASTRO-RESISTANT TABLETS 

sodium in mg per ml in the test solution, ru  and rs  are the peak 
areas for valproic acid obtained from the test solution and the 
reference solution; 310.4 and 144.2 are the molecular weights 
for divalproex sodium repeating unit and valproic acid, 
respectively; and 2 is the number of moles of valproic acid per 
mole of divalproex sodium repeating unit. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Divalproex Gastro-resistant Tablets 

Divalproex Tablets; Divalproex Sodium Gastro-resistant 
Tablets; Divalproex Sodium Tablets 

Divalproex Gastro-resistant Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of valproic acid, C 8H 1602 . They are made gastro-resistant by 
enteric-coating or by other means. 

Usual strengths. 125 mg; 250 mg; 500 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

A. Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 2 hours. 

Withdraw the dissolution medium completely and transfer the 
tablets in 900 ml ofphosphate buffer 7.5 for test B. 

B.Apparatus No. 1, 
Medium. 900 ml ofphosphate buffer 7.5, 
Speed and time. 50 rpm and 1 hour. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate to obtain a solution of 0.012 
per cent w/v in the dissolution medium. 

Reference solution. A 0.012 per cent w/v solution of valproic 
acid RS in the dissolution medium. 

NOTE-A volume of acetonitrile not exceeding 10 per cent 
may he used to dissolve. 

Chromatographic system 
a stainless steel column 15 cm x 3.9 mm packed with 
phenyl group bonded to porous silica (4 trin), - 
mobile phase: a mixture of 35 volumes ofi:Itrate 
35 volumes of potassium phosphate bu 	atut_39  

1 
volumes of acetonitrile, adjusted to pH 3 . 0 
orthophosphoric acid, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 210 nm, 

injection volume: 50 gl. 

Inject the reference solution. The test is not valid unles 
theoretical plates is not less than 1000, the tailing factor 
more than 2.0 and the relative standard deviation for rep] 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 1602  in the tablets. 

D. Not less than 80 per cent of the stated amount of C 8 H 

Other tests. Comply with the tests stated under Tablet: 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the powdered to 
containing about 50 mg of valproic acid, disperse in 100 
of the mobile phase. 

Reference solution. A 0.05 per cent w/v solution of valproic 
acid RS in the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 3.9 mm packed with 
phenyl group bonded to porous silica (4 gm), 
mobile phase: a mixture of 70 volumes of citrate 1 uffer 
and 30 volumes of acetonitrile, adjusted to pH 3.0 with 
orthophosphoric acid, 
flow rate: 0.9 ml per minute, 

- spectrophotometer set at 210 nm, 
injection volume: 10 gl. 

Inject the reference solution. The test is not valid unle! s the 
theoretical plates is not less than 1000, the tailing factor s not 
more than 2.0 and the relative standard deviation for rep icate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 1602  in the tablets. 

Storage. Store protected from moisture, at a temperatui e not 
exceeding 30°. 

Divalproex Prolonged-release Table is 
Divalproex Sodium Prolonged-release Tab lets; 

Divalproex Sustained-release Tablets; Divalp roex 

Extended-release Tablets 

Divalproex Prolonged-release Tablets manufacture d by 
different manufacturers, whilst complying wit) the 
require mews sof the monograph, are not interchangeab le, as 
the ifissoluti -dn profile of the products of diffi rent 
Tornifacturers may not be the same. 

Diva
lproex Prolonged-release Tablets contain not less than 

90.0 per cent and not more than 110.0 per cent of the stated 

amount of valproic acid, C 81-1 1602 . 

Usual strengths. 125 mg;250 mg; 500 mg; 750 mg; 1000 mg. 

Identification 

in the Assay, the principal peak in the chromatogram obtained 

with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated under 

Tablets. 

Rela ted substances. Determine by gas chromatography 

i3). 	 yr 

Internal standard solution (a). A 0.01 per cent w/v solution 

of octanoic acid in dichloromethane. 

Internal standard solution (h). A 0.01 per cent w/v solution 

of octanoic acid in 0.1 M sodium hydroxide. 

Test solution (a). Transfer a weighed quantity of powdered 
tablets containing 500 mg of Divalproex Sodium into a 250-m1 
separating funnel. Add 20 ml of water and shake to form slurry. 
Acidify with 2 M sulphuric acid until acidic to litmus. Extract 
thrice with 20 ml portion of dichloromethane. Collect the 
combined dichloromethane layers in separating funnel. Wash 
this layer with 15 ml water. Collect the dichloromethane layer. 
Wash the combined dichloromethane extract with 10 ml of 
water, shake with anhydrous sodium sulphate, filter and 
evaporate the filtrate to a volume of about 10 ml at a 
temperature not exceeding 30° using a rotary evaporator. 

Test solution (b). Transfer a weighed quantity of powdered 
tablets containing 500 mg of Divalproex Sodium into a 250-m1 
separating funnel and 10 ml of internal standard solution (b) 
and shake to form slurry. Acidify with 2 M sulphuric acid 

until the dichloromethane layer. Wash the combined 

l acidic to litmus. Extract thrice with 20-m1 portion of 
dichloromethane. Collect the combined dichloromethane 
layers in separating funnel. Wash this layer with 15 ml water. 
Collect 
dichloromethane extract with 10 ml of water, shake with 
anhydrous sodium sulphate, filter and evaporate the filtrate 

to  a v

olume of about at a temperature not exceeding 30° using  l a   

Chromatographic system 
- a fused-silica column 30 m x 0.53 mm, packed with 

temperature: 
column. 	

2-nitroterephthalate (0.5 gm), 

- column. 130° from 0 to 10 minutes, 130") to 190° at a 
constant rateof 3° per minute and holdi4t 190° for 
15 

 

- inlet port at 220° and detector at 220°, 
- a flame ionization detector, 
- flow rate: 6.33 ml per minute using nitrogen as carrier 

gas. 

Inject 1 gl of internal standard solution (a) and test solution 
(b). The test is not valid unless the resolution between the 
peaks due to valproic acid and internal standard (octanoic 
acid) is not less than 3.0. 

Inject 1 p.1 of internal standard solution (a), test solution (a) 
and (b). In the chromatogram obtained with test solution (b), 
the sum of areas of all the secondary peaks is not more than 
2.5 times the area of the peak due to internal standard (octanoic 
acid) (0.5 per cent) and the area of any secondary peak is not 
more than the area of the peak due to internal standard (octanoic 
acid) (0.2 per cent). Ignore any peak due to dichloromethane 
and any peak coming after retention time 30 minutes. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 0.5 g of citric acid monohydrate 
and 0.4 g of dibasic sodium phosphate in 1000 ml of water 
adjusted to pH 2.0 with orthophosphoric acid. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.25 g of valproic acid in 70 ml of 
methanol, with the aid of ultrasound for about 
1 hour, dilute to 100.0 ml with methanol and filter. Dilute 4.0 ml 
of this solution to 10.0 ml with the solvent mixture. 

Reference solution. A 0.25 per cent w/v solution of valproic 
acid RS in methanol. Dilute 4.0 ml of this solution to 10.0 ml 
with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenyl group bonded to porous silica (4 gm), 
- mobile phase: a mixture of 11 volumes of methanol and 

9 volumes of buffer solution prepared by dissolving 
0.5 g of citric acid monohydrate and 0.4 g of dibasic 
sodium phosphate in 1000.0 ml of water, adjusted to pH 
5.0 with orthophosphoric acid, 
flow rate: 0.7 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the rgntent of valproic acid, C8H1602• 

Storage, StoteOrotected from moisture, at a temperature not 

DIVALPROEX PROLONGED- RELEASE TABLETS 

With 

s the 
 s not 
 icate 

1602. 

blets 
0 ml 



HO 

C H3 

HO 

0.1 M perchloric acid is equivalent to 0.03379 g of 
1NO3 . 

Storag Store protected from light. 

*it*: 

1 ml of 
C,8H,4C 

11.1••••••• 

1 

Dobutamine Hydrochloride 

C 18H23NO3,HC1 	 Mol. Wt. 337.9 

Dobutamine Hydrochloride is (RS)-4424[3-(4-hydroxypheny1)- 
1-methylpropyl]aminolethyllbenzene-1,2-diol hydrochloride. 

Dobutamine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C 18H23NO3 ,HCI, 
calculated on the dried basis. 

Category. Vasopressor. 

Dose. 2 to 20 gg per kg per minute. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dobutamine 
hydrochloride RS or with the reference spectrum of 
dobutamine hydrochloride. 

B. When examined in the range 220 nm to 300 nm (2.4.7), a 
0.002 per cent w/v solution in methanol gives absorption 
maxima at 223 nm and 281 nm and the absorbance ratio 
(A281/A223) is 0.34 to 0.36. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 5 volumes of water, 15 volumes of 
glacial acetic acid, 30 volumes of ether and 45 volumes of 
butanol. 

Solvent mixture. 50 volumes of glacial acetic acid and 
50 volumes of methanol. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10 ml with the 
solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
dobutamine hydrochloride RS in the solvent mixture. 

Reference solution (h). A 0.1 per cent w/v solution of 
dopamine hydrochloride RS in the test solution. 

Apply to the plate 10 gl of each solution. A-110* the mtibile 
phase to rise 15 cm. Dry the plate in air and spray with a 01 per 
cent w/v solution of potassium permanganate. The principal 

P 2018 

spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained - with reference solution (a). The spot in the chromatogra m ot La.med 

equal volumes of methanol and water. 
D. It gives reaction (A) of chlorides (2.3.1), using a mi \ t lire of 

Tests 

Acidity or alkalinity. Dissolve 0.1 g in water with gentle 

yellow. 

erl oew. 
and 0.2 ml of 0.01 M sodium hydroxide, the solution is 

. and dilute to 10 ml with water. Add 0.1 ml of methyl red solution a  

Add 0.4 ml of 0.01 M hydrochloric acid, the solution is d 
Optical rotation (2.4.22). - 0.05° to + 0.05°, determin ed 

 l 

 
5 per cent w/v solution in methanol. 

Absorbance (2.4.7). Not more than 0.04 at 480 nm, detenninedof 
in a 2 per cent w/v solution in a mixture of equal volu mes 

 
 

methanol and water, measure immediately. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 35 volumes of mobile phase B and 65 volumes 
of mobile phase A. 

Test solution. Dissolve 0.1 g of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 4.0 ml of the test soh tion to 
100.0 ml with a 0.005 per cent w/v solution of anisalde In in 
the solvent mixture. Further dilute 1.0 ml of this soh tion to 
10.0 ml with the solvent mixture. 

Reference solution (b). Dilute 5.0 ml of the test soh pion to 
100.0 ml with the solvent mixture. Further dilute 1.0 m 1 of this 
solution to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, pack ed with 

octadecylsilane bonded to porous silica (5 gm) 
- mobile phase: A. dissolve 2.6 g of sodium 

sulphonate in ;000 ml of water, add 3 ml of trieth) 
adjust to pH 2.5 with orthophosphoric acid, 

B. a mixture of 18 volumes of aces 
and 82 volumes of methanol, 

- a gradient programme using the conditions giver 
- flow rate: 1 ml per minute, 

spectrophotometer set at 280 nm, 
- injection volume: 20 pl. 

Mobile pha 
(in min.) 	(per cent v/v) 

Time 	Mobile phase A 
(per cent  

65 	

5nt N 

0 	 65 	 35 
 

20 	 80 

20 	 80  
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retention time 	factor 
Relative 	Correction 

DobLita 
mine impurity A' 0.3 1.4 

DobUta 
mine impurity B 2  0.5 14 

DObUta mine (Retention time: 

about I 2 minutes) 1.0 

Dobuta .mine impurity C3  1.4 

'dopaint ne, 

d roxyphenyl)butan-2-one, 

( :RS)- V-[2-(3,4-dimethoxyphenynethy1]-4-(4-methoxyphenyl) 

butan- 2 
 amine. 

Inject reference solution (a). The test is not valid unless the 

resolution between the peaks due to dobutamine and 
anisaldehyde is not less than 4.0. 

olr 
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to dobutamine impurities A, B and C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent). The area of any 
other secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks i 3not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent). Ignore any peak with an area less than 0.1 times 

 the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals. Method B (10 ppm). 

Sulpha ted ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.25 g in 10 ml of anhydrous formic acid. Add 
50 ml o facetic anhydride. Titrate with 0.1 M perchloric acid, 
determi ning the end-point potentiometrically (2.4.25). 

Dobutamine Injection 

--O 

solution

Dobututnine Intravenous Infusion 	

rt Dobutamine Injection is a sterile solution  
Dobutamine Hydrochloride. It is supplied as a ready-to.use 

or it is prepared by diluting either Sterile Dobutamine 

Concentrate or Dobutamine Hydrochloride for Injection with 
a suitable diluent in accordance with the manufacturer's 
instructions. 

The injection complies with the requirements stated under 
Parenteral Preparations and with the following 
requirements. 

Bacterial endotoxins (2.2.3). Not more than 10 Endotoxin Units 
per ml of a 1 per cent w/v solution of Dobutamine in water for 
injections. 

Storage. Dobutamine Injection prepared from Sterile 
Dobutamine Concentrate or from Dobutamine Hydrochloride 
for Injection should be used immediately after preparation 
but, in any case, within the period recommended by the 
manufacturer when prepared and stored strictly in accordance 
with the manufacturer's instructions. 

When supplied as ready to use solution, the injection complies 
with the following requirements 

Dobutamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
dobutamine, C 18H23NO3 . 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the test for Related substances for 
Sterile Dobutamine Concentrate using the following 
modifications. 

Test solution. Dilute a volume of injection with the solvent 
mixture to obtain a solution of 0.05 per cent w/v of dobutamine. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Assay for Sterile dobutamine Concentrate 
with the following modifications. 

Test solution. Dilute a volume of injection with the mobile 
phase to obtain a solution of 0.05 per cent w/v of dobutamine 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of dobutamine. 

Sterile Dobutamine Concentrate 

Sterile Dobutamine Concentrate is a sterile solution of 
Dobutamine Hydrochloride in Water for Injections. 

" Sterile.  Dobutaitine Concentrate contains not less than 95.0 
per centand itotmore than 105.0 per cent of the stated amount 
of dobutamine, C I ,,H 23NO3 . 

DOBUTAMINE HYDROCHLORIDE DOUBTAMINE INJECTION 
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Labelling. The label states the quantity of active ingredients Docetaxel Anhydrous 
in  terms of the equivalent amount of dobutamine. 

The concentrate complies with the requirements for 
Concentrates for Injections or Injections stated under 
Parenteral Preparations and with the following 
requirements. 

Description. A colourless or pale yellow solution. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Time 
(in min.) 

0 

5 

20 

25 

28 

Mobile phase A 
(per cent v/v) 

65 

65 
20 

20 

65 

Mobile phase 
(per cent v/v 

35 

35 

80 
80 

35 

Inject reference solution (a). The test is not valid unle 
resolution between the peaks due to dobutamine hydrocl 
and anisaldehyde is not less than 4.0. 

Inject reference solution (b) and the test solution. 
chromatogram obtained with the test solution, the area 
secondary peak is not more than 0.5 times the area 
principal peak in the chromatogram obtained with ref 
solution (b) (0.5 per cent) and the sum of the areas of 
secondary peaks is not more than the area of the pr 
peak in the chromatogram obtained with reference s( 
(b) (1.0 per cent). Ignore any peak with an area less th 
times the area of the principal peak in the chromal 
obtained with reference solution (b) (0.05 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of concentrate with the 
phase to obtain a solution containing 0.05 per cent 
dobutamine. 

Reference solution (a). A 0.06 per cent w/v solu 
dobutamine hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.06 per 

v of dobutamine hydrochloride RS and 0.03 per cent 
4-(4- hydroxyphenyl)butan-2-one in the mobile pha 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pack 

end-capped octadecylsilane bonded to porous 
1.1m) (Such as Supelcosil LC-18-DB), 

- mobile phase: a mixture of 14 volumes of meth 

volumes of acetonitrile, 58 volumes of a 
prepared by dissolving 3.38 g of sodium 

sulphonate in 1000 ml of water adding : 

triethylamine, adjusted to pH 2.5 with orthoph( 

acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm. 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless, the 
resolution between the peaks due to dobutamine hydrochloride 
and 4-(4- hydroxyphenyl)butan-2-one is not less than 1.5. 

Ituett_refercrice solution (a) and the test solution. 

Calculate the content of C 1s H 21NO3 in the concentrate. 

Dobutamine Hydrochloride for Injection 

Dobutamine Hydrochloride for Injection is a sterile material 
consisting of Dobutamine Hydrochloride with or without 
excipients. It is supplied in a sealed container. 

Dobutamine Hydrochloride for Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of dobutamine, C 18H23NO3 . 

The contents of the sealed container comply with the 

requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.'4). 2.5 to 4.5, determined in a solution of injection 
containing 2. 5 per cent w/v of dobutamine in water. 
Appearance of solution. A solution of injection containing 2.5 
per cent w/v of dobutamine in water is not more opalescent 
than opalescence solution (0S2) (2.4.1). 
Light absorption. The absorbance of a solution containing 
2.5 per cent w/v of dobutamine in water at 480 nm (2.4.7) is not 
more than 0.065. 

Related substances. Determine by liquid chromatography 
12.4.14) as described in the test for Related substances for 
Sterile Dobutamine Concentrate using the following 
modifications. 

Test solution. Dissolve a quantity of the contents of the sealed 
container with the solvent mixture to obtain a solution 
containing 0.5 per cent w/v of dobutamine. 

Water (2.3.43). Not more than 2.0 per cent (NOTE -Use the 
contents of a single container and add 7 g of salicylic acid 
and 20 ml offormamide before the determination). 
Bacterial endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per mg of dobutamine. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Assay for Sterile Dobutamine Concentrate 
using the 

following modifications. 
Test solution. 

Dissolve sufficient of the mixed contents of 10 
containers 

in the mobile phase to obtain a solution containing 0.05 per cent w/v of Dobutamine. 

Labelling. The quantity of active ingredient is stated in terms °f the 
equivalent amount of dobutamine. 

C43 1153N014 	 MO1. Wt. 807.9 

Docetaxel Anhydrous is 113,713,1013-trihydroxy-9-oxo-
50,20-epoxytax-1 1 -ene-2a,4a,1 3a-triy1 4-acetate 2-benzoate 
13- {(2R,3S)-3-[(tert-butoxycarbonyl)am ino]-2-hydroxy 
-3 -phenylpropanoate  . 

Docetaxel Anhydrous contains not less than 97.5 per cent 
and not more than 102.0 per cent of C43H53N0 14, Calculated on 
the anhydrous basis. 

Description. A white or almost white, crystalline, hygroscopic 
powder. 

Identification 

A. Specific optical rotation (2.4.22). Complies the test. 

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with docetaxel 
anhydrous RS or with the reference spectrum of docetaxel 
anhydrous. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
is not more opalescent than reference suspension II (2.4.1) 
and not more intensely coloured than reference solution BS5 
(2.4.1). 

Specific optical rotaion (2.4.22). -38.5° to -41.5°, determined in 
1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 0.05 volume of acetic acid, 50 volumes of 
acetonitrile and 50 volumes of water. 
Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml  ofethanol  and dilute  to  50.0 ml with the 
solvent mixture. 

Refer we .solUtion (a). Dissolve 50 mg of docetaxel 
tri loiflfiate: RS1w2.5 ml ofethanol and dilute to 50.0 ml with the 
solvent mixture, 

Tests 

pH (2.4.24). 2.5 to 4.0, determined in the concentrate diluted, if 
necessary with water to obtain a solution containing 1.25 per 
cent w/v of dobutamine. 

Appearance of solution. A solution of concentrate containing 
1.25 per cent w/v of dobutamine in water is not more opalescent 
than opalescence solution (0S2) (2.4.1). 

Light absorption. The absorbance of a concentrate containing 
1.25 per cent w/v of dobutamine in water at 400 nm (2.4.7) is 

not more than 0.2. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 

phase B. 

Test solution. Dilute a volume of concentrate to obtain a 
solution of 0.5 per cent w/v of dobutamine with the solvent 
mixture. 

Reference solution (a). Dilute 4.0 ml of the test solution to 
100.0 ml with a 0.005 per cent w/v solution of anisaldehyde in 
the solvent mixture. Further dilute 1.0 ml of this solution to 
10.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the test solution to 

100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(5  1-tm), 
- mobile phase: A. dissolve 2.6 g of sodium octane-

sulphonate in 1000 ml of water, add 3 ml of triethylamine, 

adjusted to pH 2.5 with orthophosphoric acid, 
B. a mixture of 18 volumes of acetonitrile 

and 82 volumes of methanol, 
- a gradient programme using the conditions given below. 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 
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Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 5 mg of docetaxel impurity 

E RS in 2.5 ml of ethanol and dilute to 50.0 ml with the solvent 
mixture. Dilute 1.0 ml of this solution to 100.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 1.1m), 
- column temperature. 45°, 
- mobile phase: A. water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 232 nm, 
- injection volume: 10 

Time 
	Mobile phase A 
	

Mobile phase B 

(in min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

72 
	

28 

9 
	

72 
	

28 

39 
	

28 
	

72 

42 
	

72 
	

28 

Name 
	 Relative 	Correction 

retention time 	factor 

Docetaxel impurity E' 
	

0.2 

Docetaxel impurity A2 
	

0.97 
	

1.6 

Docetaxel (Retention time 
is about 27 minutes) 
	

1.0 

Docetaxel impurity B 3 
	

1.08 

Docetaxel impurity C4 
	

1.13 

' 1 0-desacetyl-baccatin III, 

22-O-desbenzoy1-2-0-tiglyldocetaxel, 

3 1 0-deoxy- 1 0-oxodocetaxel, 

47-epi-docetaxel. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to docetaxel impurity B is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The area of any peak due 
to docetaxel impurity A is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The area of any peak due to docetaxel 
impurity C is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.15 per cent). The area of any peak due to docetaxel 
impurity E is not more than 1.5 times the area ofeorresponaing 
peak in the chromatogram obtained with reference solution 
(c) (0.15 per cent). The area of any other secondary peak is not  

Docetaxel 	drate 

, 3H 20 

O 

C43 H 53N0 14 
lic

1Vt. 861.9 

arbony1)- 

 1 0-deacetyltaxol trihydrate. 
Docetaxel Trihydrate is N-debenzoyl-N-(tert-bu"to: 

_.:'. DocetiXel Trihydrate contains not less than 98.0 per cent and 
not more. than 102.0 per cent of C 43 1-1 53N0 1 4. calculated on the ._,. 	. 

anhydrous basis. 
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Category. Anticancer. 

Descrip (ion. A white to off-white powder. 

Identific ation 

A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with docetaxel 

trihydrate RS or with the reference spectrum of docetaxel 

ttrihydrate.  IpetatA  E3n

hAssay, the retention time of principal peak in the 

chromatogram ram obtained with the test solution corresponds to 

hek 

 
in the chromatogram obtained with the reference 

solution 

Tests 

Specific optical rotation (2.4.22). -38.5° to-41.5°, determmed 
in 1.0 pe r cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 0.05 volume of acetic acid, 50 volumes of 
acetonitrile and 50 volumes of water. 

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of ethanol and dilute to 50.0 ml with the 
solvent mixture. 

Reference solution (a). Dissolve 50 mg of docetaxel 
trihydrate RS in 2.5 ml of ethanol and dilute to 50.0 ml with the 
solvent mixture. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 t.tm), 
- column temperature. 45°, 
- mobile phase: A. water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 232 nm, 
- injection volume: 10 

Mobile phase A 
	

Mobile phase B 
(per cent v/v) 
	

(per cent v/v) 

72 
	

28 
9 

39 

42 

DOCETAXEL TRIHY DRATE 

Name 	 Relative 	Correction 
retention time 	factor 

Docetaxel impurity A' 	0.97 	1.6 

Docetaxel (Retention time 
is about 27 minutes) 	 1.0 
Docetaxel impurity B2 	1.08 
Docetaxel impurity C 3 	1.13 

'2-0-desbenzoy1-2-0-tiglyldocetaxel, 

2  1 0-dcoxy- 1 0-oxodocetaxel, 

3 7-epi-docetaxel. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solutions (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to docetaxel impurity A is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The area of any peak due 
to docetaxel impurity B and docetaxel impurity C is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all the 
secondary peaks is not more than 10 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g of complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). 5.0 per cent to 7.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 20 mg of the substance under 
examination in acetonitrile and dilute to 50 ml with the mobile 
phase. Dilute 10.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Reference solution. Dissolve 20 mg of docetaxel trihydrate 
RS in acetonitrile and dilute to 50.0 ml with the mobile phase. 
Dilute 10.0 ml of this solution to 100.0 ml with the mobile 
phase. 

Chromatographic system as described under Related 
substances. 

Inject the reference solution. The test is not valid unless the 
theoretical pliies is not less than 2000. the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

1p  more than the area of the principal peak in the chrorr
iasumo

2h0 a18n 
 obtained with reference solution (b) (0.1 per cent). The 	 f 

 areas of all the secondary peaks is not more than 8 times the 
 area of the principal peak in the chromatogram obtained With 

reference solution (b) (0.8 per cent). Ignore any peak 'Loit

grarn 
 

------. 

area less than 0.5 times the area of the principal peak i n the 
 chromatogram obtained with reference solution (b) (0 . 05  per 

cent). 

n 
Heavy metals (2.3.13). Dissolve 1.0 g in 20 ml of a mixture 

ml of this solution complies with the limit test for heavy 
method D (20 ppm), using 10 ml of  lead standard sol, 

t:1 5  volumes of water and 85 volumes of dimethylforma 	12 
metals, 

ppm Pb). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the test for Related substances with the following 
modification. 

Inject reference solution (a) and the test solution. 

Calculate the content of C43H53N014• 
'FP 

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins. 

Bacterial endotoxins (2.2.3). Not more than 0.3 Endotoxin Unit 
per mg of docetaxel 

Storage. Store protected from light and moisture. 

( C)3C 

,3H 20 (in min) 

0 

72 

28 

72 

28 

l  72 
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3y1-7,11-methano-5H -cyclodeca[3,4]benz[1,2-b]oxet-5-one 
ate, 12-benzoate, 

0-7,11-methano -5H -cyclodeca[3,4]benz[1,2-b]oxet-5-one 

ate, 12-[(E)-2-methylbut-2-enoate], 9-ester with (2R ,3S )-N-

xyca rbony1-3-phenylisoserine. The alternative chemical name 

0 - epoxy-1,715,1013-trihydroxy-9-oxotax-11-ene-2a,4,13a-

:eta te-13[(2R,38)-3-[[(1,1-dimethylethoxy)carbonyl]amino]- 
;y-3-phenylproPanoate]-2-[(2E)-2-methylbut-2-enoate]. It is 
; impurity for identification only. It is controlled in the API. It 
ported in the formulations and should not be included in the 

, 3R, 9S, E)-3-[(S,E)-2-acetoxy-l-hydroxy-5-oxopent-3-en- 

atoxycarbony1-3-phenylisoserine, 

S, 4aS, 9S, 11S, 12S, 12aR, 12bS)-1,2a,3,4,4a,6,9,10,11,12, 
-dodecahydro-4, 9,11,12,12b-pentahydroxy-4a,8,13,13- 
hy1-7,11-methano-5H -cyclodeca[3,410nz[1,2-b]oxet-5,6- 

trbony1-3-phenylisoserine. The alternative chemical name is 

e 

l e thoxy)carbonyl]amino]-2-hydroxy-3-phenylproPanoate], 

?, 4aS, 6R, 9S, 11S, 12S, 12aR, 12b5)-1,2a,3,4,4a,6,9,10,11,12, 

hy1-7,11-methano-5H -cyclodeca[3,4]benz[1,2-b]oxet-5-one 
ate, 12-benzoate, 9-ester with (2R, 3.5)-N-tert-butoxycarbonyl- 

:.-13[(2R,38)-3-[[(1,1 -dimethylethoxy)carbonyl]amino]-2- 

R, 4aS, 9S, 11S, 12S, 12aR, 12bS)-1,2a,3,4,4a,6,9,10,11,12, 

c 
arbony1-3-phenylisoserine. The alternative chemical name is 
!poxy-1,7a-dihydroxy-9,10-dioxotax- I I -ene-2oc,4,13a-triyl-
t!-2-benzoate-13[(2R,3S)-3-[[( 1,1 -dimethylethoxy)carbonyl] 
2-hydroxy-3-phenylpropanoate]. 

reference solutions (a) and (b). The test is not valid 
he signal to noise ratio is not less than 10 for reference 
n (b), and relative standard deviation for replicate 
Ins is not more than 1.0 per cent for reference solution 

4aS, 6R, 9S, 11S, 12S, 12aR,12bS)-1,2a,3,4,4a,6,9,10,11, 
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2b-acetate, 12-benzoate, 9-ester with (2R, 3S)-N-tert- 

poxy-1,70,dihydroxy-9,10-dioxotax-11-ene-2a,4,13a-triyl- 
t a te-2-benzoate-13[(2R,38)-3-[[(1,1- 

-dodecahydro-4,6,9,11,12,12b-hexahydroxy-4a,8,13,13- 

isoserine. The alternative chemical name is 53, 20-epoxy-1, 
-trihydroxy-9-oxotax-11-ene-2a, 4, 13a-triy1-4-acetate-2- 

-3-phenylpropanoate], 

-dodecahydro-4, 9,11,12,12b-pentahydroxy-4a,8,13,13- 
hy1-7,11-methano-5H -cyclodeca[3,4Thenz[1,2-b]oxet-5,6- 
2b-acetate, 12-benzoate, 9-ester with (2R, 3S)-N-tert- 
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crotonaldehyde analog is not more than 13 times the area of 
the principal peak in the chromatogram obtained with reference 
solution  (b) (1.3 per cent), the area of any peak due to 6- 

ocl etaxel is not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference solution 
113 1( 1 .5 per cent), the area of any peak due to 4-vidoeetaxel is 

uogram obtained with reference solution (b) (1.0 per 

DOCETAXEL INJECTION 

Inject the reference solution and the test solution. 

Calculate the content of C43H53N014. 

Docetaxel Trihydarte intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.3 Endotoxin Unit 
per mg of docetaxel. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 8°. 

Docetaxel Injection 

The injection is constituted by dissolving the contents of the 
sealed container in accordance with the manufacturer's 
instructions, immediately before use. 

The constituted solution complies with the requirements for 
clarity of solution and particulate matter stated under 
Parenteral Preparations (Infusions). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Usual strengths. 20 mg; 80 mg; 120 mg. 

Docetaxel Concentrate 

Docetaxel Concentrate is a sterile solution of Docetaxel in a 
suitable vehicle. 

The concentrate complies with the requirements stated under 
Parenteral Preparations (Concentrated solutions for 
injections) and with the following requirements. 

Docetaxel Concentrate contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
docetaxel, C43H53N014• 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 100 volumes of acetonitrile, 
acetic acid and 100 volumes of water. 

Test solution. 

For the injection labeled as one-vial formulation, _ E 
portion of the injection to obtain a solution contaMi n 

 per cent w/v of docetaxel (anhydrous) in the solven t m  

For the injection labeled as two-vial formulation — D, 
the content of the vial in an amount of alcohol equiva 

mixture to obtain a solution containing 0.02 per cent 
docetaxel (anhydrous) in the solvent mixture. 

5.0 per cent of the final volume and dilute with the hlute 

a  

wiv of 

fi xture. 
g 0 .02 

lent to 
olvent  

ssolve  

Reference solution (a). A 0.02 per cent w/v solut 
ion of 

docetaxel RS prepared by dissolving in ethanol (95 pe  r cent) 
and diluting with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solut 
to 100.0 ml with the solvent mixture. Further dilute 1.1 
10.0 ml with the solvent mixture. 

D mho 
ion (a) 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packe d with 
octadecylsilane bonded to porous silica (3.5 tm 
column temperature: 45°, 
sample temperature: 10°, 
mobile phase: A. water, 

B. acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1.2 ml per minute, 
spectrophotometer set at 232 nm, 
injection volume: 20 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 	 72 
9 
	

72 

39 
	

28 

39.1 
	

0 
49 
	

0 

49.1 
	

72 

60 
	

72 

Name 
	

Relative 	Correction 
retention time 	factor 

10-deacetyl baccatin' 	0.27 

2-debenzoxyl 2-pentenoyl 
docetaxel 2 	 0.97 

docetaxel 	 1.0 

crotonaldehyde analog 3 	1.05 

6-oxodocetaxel 4 	 1.08 

4-epidocetaxels 	 1.13 

4-epi-6-oxodocctaxel6 	1.18 

q2aR, 	4aS. - (11/?. 9S, 11S,12S,12aR,12bS )-1,2a,3,4,4a,6,9, 11  
4.213-444p call} dro-4,6,9,11,12,12b-hexahydroxy- 40 

DOCUSATE SODIUM 

cent), the area of any peak due to 4-epi-6-oxodocetaxel is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The area of any other secondary peak is not more than 
2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The sum of 
the areas of all the secondary peaks is not more than 35 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (3.5 per cent). Ignore any peak with 
an area less than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1per 
cent) and any peak with a relative retention time less than 0.2 
or more than 1.3. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances using following 
modifications. 

NOTE—Use the solution within 24 hours when stored at 
25°. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 43H53N014 in the injection. 

Storage. Preserve in single-dose or multiple-dose containers, 
preferably of Type I glass. Store at a temperature not exceeding 
25° 

Labelling. The label states (1) The strength in terms of the 
equivalent amount of Docetaxel anhydrous; (2) Indicate 
whether it is a one-vial formulation or two-vial formulation 
(Injection concentrate and diluent), and also label it to indicate 
that it is to be diluted with a suitable parenteral vehicle before 
intravenous infusion. 

Docusate Sodium 

Dioctyl Sodium Sulphosuccinate 

(CH
3 

Na H3C 
SO-3  0 

C201-133Na07S 	 Mol. Wt. 444.6 

Docusate Sodium is sodium 1 ,4-bis[(2-ethylhexyl)oxy]- 
.4-dioxobutane-2-sulphonate. 

28 
28 

72 

100 

100 
28 

28 

0.67 



DOCUSATE SODIUM 

     

DOMPERIDONE 

   

IP20 18  

 

 

IP 2018 

  

      

       

       

Docusate Sodium contains not less than 98.0 per cent and not 
more than 101.0 per cent of C20H37NaO7S, calculated on the 
anhydrous basis. 

Category. Emollient laxative or purgative. 

Dose. 50 to 500 mg daily. 

Description. White or almost white, waxy masses or flakes, 
hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with docusate sodium 
RS. 

B. Ignite 0.75 g in the presence of dilute sulphuric acid, until 
an almost white residue is obtained. Cool and add 5 ml of 
water, filter. 2 ml of the filtrate gives reaction (A) of sodium 
salts (2.3.1). 

Tests 

Alkalinity. Dissolve 1.0 g in 100 ml of a mixture of equal 
volumes of methanol and water, previously neutralised to 
methyl red solution. Add 0.1 ml of methyl red solution. Not 
more than 0.2 ml of 0.1 M hydrochloric acid is required to 
change the colour of the indicator to red. 

Related non-ionic substances. Determine by gas 
chromatography (2.3.13). 

Internal standard solution. Dissolve 10 mg of methyl behenate 
in 50 ml of hexane. 

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 2.0 ml of the internal standard solution and 
dilute to 5.0 ml with hexane. Pass the solution, at a rate of 
about 1.5 ml per minute, through a column 10 mm in internal 
diameter, packed with 5 g of basic aluminium oxide and 
previously washed with 25 ml of hexane. Elute with 5 ml of 
hexane and discard the eluate. Elute with 20 ml of a mixture of 
equal volumes of ether and hexane. Evaporate the eluate to 
dryness and dissolve the residue in 2.0 ml of hexane. 

Test solution (b). Prepare as described for test solution (a) 
but dissolving 0.1 g of the substance under examination in 
5.0 ml of hexane and using a new column. 

Reference solution. Dilute 2.0 ml of the internal standard 
solution to 5.0 ml with hexane. 

Chromatographic system 
- a glass column 2 m x 2 mm, packed with silanised 

diatomaceous earth for gas chromatography (150 gm to 
180 gm) impregnated with 3 per cent mini ofpolymethyl- 
phenylsiloxane, 

- temperature : 
column 230°,  

inlet port and detector at 280°, 

There is no peak with the same retention time as the internai 

The area of any impurity peak is not more than the u 

Inject 	of test solution (a), (b) and the reference solution 

standard in the chromatogram obtained with test solution (b)
rea 

- flow rate: 30 ml per minute, using nitrogen as the coarri
rtheer gas. 

peak due to the internal standard (0.4 per cent). 

Chlorides (2.3.12). Dissolve 5.0 g in 50 ml ofalcohol (50 per 
cent v/v) and add 0.1 ml of potassium dichromate solution. 
Not more than 0.5 ml of 0.1 M silver nitrate is required to 
change the colour of the indicator from yellow to orange 
(350 ppm). 

Sodium sulphate. Not more than 2 per cent. 

Dissolve 0.25 g in 40 ml of a mixture of 20 volumes of water 
and 80 volumes of 2-propanol. Adjust to pH between 2.5 and 
4.0 using perchloric acid solution. Add 0.4 ml of naphtharson 
solution and 0.1 ml of 0.0125 per cent w/v solution of methylene 
blue. Not more than 1.5 ml of 0.025 M barium perchlorate is 
required to change the colour of the indicator from yellowish-
green to yellowish-pink. 

Heavy metals (2.3.13). Dissolve 4.0 g in 20 ml of ethanol (80 
per cent v/v). 12 ml of the solution complies with the limit test 
for heavy metals, Method D (10 ppm ), using 10 ml of lead 
standard solution (2 ppm Pb). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.25 g. 

Assay. Dissolve 1.0 g in 25.0 ml of 0.5 M alcoholic potassium 
hydroxide and heat on a water-bath under reflux for 45 minutes. 
Cool, add 0.25 ml of phenolphthalein solution and titrate with 
0.5 M hydrochloric acid until the red colour disappears. Carry 
out a blank titration. 

1 ml of 0.5 M hydrochloric acid is equivalent to 0.1 1 1 2 g of 

C201-1 37Na07S. 

Storage. Store protected from moisture. 

Docusate Tablets 

Docusate Sodium Tablets 

Docusate Tablets contain not less than 90.0 per cent , 

more than 110.0 per cent of the stated amount of d 
sodium, C20H37NaO,S. 

Usual strength. 100 mg. 

Identification 

ExtrecI the pdiider of the tablets with solvent hexane. filter. 

and e-yaporate-the filtrate on a water-bath. Determine by 

infrared absorption spectrophotometry (2.4.6) on the residue. 

Compare the spectrum with that obtained with docusate 

sodium RS or with the reference spectrum of docusate sodium. 

Tests 

Disintegration ( 2.5.1). Not more than 60 minutes. 

Other tests. Comply with the tests stated under Tablets. 

AssaN . Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 10 tablets with 200 ml of ethanol 

(95 per cent) and 300 ml of water, shake by mechanical means 
for about 90 minutes and dilute to 1000 ml with water, filter. 

Reference solution (a). Dissolve a weighed quantity of 
docusate sodium RS in ethanol (95 per cent) and dilute with 
water to obtain a solution having a concentration of 0.1 per 

Rceenftewr e/ vn co ef Dsoocluustai  toenS o(dbi)u m. D. 

issolve abiont 15 mg of 
methvlparaben in 100 ml of water. To 0.1 ml of this solution, 
add 10 ml of reference solution (a). 

Chromatographic   a 
stainless 
  s 

steel 
 system ec  
column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature. 40°, 
- mobile phase: a mixture of 50 volumes of 7 mM 

ammonium acetate and 50 volumes of acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 40 gl. 

The relative retention time with reference to docusate for 
methylparaben is about 0.74. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylparaben and 
docusate is not less than 2.0, the tailing factor is not more 
than 2.5 and the relative standard deviation for replicate 
injections is not more than 1.8 per cent. 
Inject reference solution (a) and the test solution. 
Calculate the content of C201-137Na07S in the tablets. 

Storage. Store protected from moisture. 

Domperidone 

NH 

HN Nz 

0 

C-221124CIN:02 	 Mol. Wt. 425.9  

Domperidone is 5-chloro-1-[143-(2-oxo-2,3-dihydro-
1H-benzimidazol-1-ylpropyl]piperidin-4-y1]-1,3-dihydro-
2H-benzimidazol-2-one. 

Domperidone contains not than 99.0 per cent and more than 
101.0 per cent of C 22H24C1N 502, calculated on the dried basis. 

Category. Antiemetic. 

Dose. 10 mg to 20 mg daily. 

Description. A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with domperidone 
RS or with the reference spectrum of domperidone. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 
dimethylformamide is clear (2.4.1) and not more intensely 
coloured than reference solution YS6 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 0.1 g of the substance under 
examination in dimethylformamide and dilute to 10.0 ml with 
the same solvent. 

Reference solution (a). A solution containing 0.01 per cent 
w/v of domperidone RS and 0.015 per cent w/v of droperidol 
RS in dimethylformamide. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with dimethylformamide. Dilute 5.0 ml of the solution 
20.0 ml with dimethylformamide. 

Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
base-deactivated octadecylsilane bonded to porous 
silica (3 gm), 

- mobile phase: A. 0.5 per cent w/v solution of ammonium 
acetate, 

B. methanol, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 10 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 

10 0 100 

12 0 100 

14 70 30 

CI 

11376: 1%77 
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DOMPERIDONE TABLETS DOMPERIDONE MALEATE 

Domperidone Maleate is 5-chloro-14143-(2,3-dihydro-
2-oxo-1H-benzimidazol-1-yl)propyl]-4-piperidinyl]- 
1,3-dihydro-2H-benzimidazol-2-one maleate. 

Domperidone Maleate contains not less than 99.0 per cent 
and not more than 101.0 per cent of domperidone maleate, 
C22H24C1N5O2,C4H404, calculated on the dried basis. 

Category. Antiemetic. 

Dose. 10 to 20 mg daily. 

Time 	Mobile phase A 	Mobile phase 
(in min.) 	(per cent v/v) 	(per cent v/v) oo

phase B 

0 	 70 

10 	 0 

12 	 0 	 100 

14 	 70 	 30 

. Equilibrate the column for at least 30 minutes with me thanol 

and then equilibrate with the initial mobile phase. 	14  

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to domperidone and 
droperidol is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.25 
per cent); the sum of the areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times that of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in 50 ml of a mixture of 1 volume of 
anhydrous acetic acid and 7 volumes of methyl ethyl ketone. 
Titrate with 0.1 M perchloric acid until the colour changes 
from orange-yellow to green using 0.2 ml of naphtholbenzein 
solution as indicator. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04259 g of 
C22}124C IN5 02. 

Storage. Store protected from light. 

Domperidone Maleate 

N 	N 

N 
	

COOH 

H N 
o 	< 
	

COOH 
N 
	

CI 
H 

C22H24C1N502,C4H404 
	 Mol. Wt. 542.0 

Description. A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometr y  

(:Compare the spectrum with that obtained with domper;d.607 
maleate RS or with the reference spectrum of domperidone 
maleate. If the spectra obtained show differences, dissolve 
the substance under examination and the reference substance 
separately in the minimum volume of 2-propanol, evaporate 

4 1 )e  

)orate 
.  

to dryness on a water-bath and record new spectra using the 
residues. 

Tests 

Appearance of solution. Dissolve 0.2 g in dimethylfor m  snide 
and dilute to 20.0 ml with the same solvent. The solui ion is  
clear (2.4.1) and not more intensely coloured than ref( rence 
solution YS6 (2.4.1). 

Related substances. Determine by liquid chromatog raphy 
(2.4.14). 

NOTE - Prepare the solutions immediately before use 

Test solution. Dissolve 0.1 g of the substance under 
examination in dimethylformamide and dilute to 10 ml w ith the 
same solvent. 

Reference solution (a). Dissolve 10 mg of dompet idone 
maleate RS and 15 mg of droperidol RS in dimethylform amide 
and dilute to 100 ml with the same solvent. 

Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with dimethylformamide. Dilute 5 ml of the solution to 
20 ml with dimethylformamide. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porous 

silica (3 pm), 
- mobile phase: A. 0.5 per cent w/v solution of ammonium 

acetate, 
B. methanol, 

- a gradient programme using the conditions giN en below. 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 10 pl. 

i  Lam= 

Inject reference solution (a). The retention times are: 
domperidone maleate, about 6.5 minutes and droperidol, about 

7 
minutes. The test is not valid unless the resolution between 

the  peaks due to domperidone maleate and droperidol is at 

least 2.0. If necessary adjust the concentration of methanol in 

the mobile phase or adjust the time programme for the linear 

gradient. 

Inject dimethylformamide as a blank, the test solution and 

reference solution (b). In the chromatogram obtained with the 

test 
solution, the area of any peak, other than the principal 

peak. is not greater than the area of the principal peak in the 

chromatogram obtained with reference solution (b) (0.25 per 

cent); the sum of the areas of all peaks, other than the principal 

peak, is not greater than twice the area of the principal peak in 

the chromatogram obtained with reference solution (b) (0.5 

per cent). Ignore any peak in the chron,gram obtained with 

the blank run, any peak due to maleic acid at the beginning of 

the chromatogram and any peak with an area less than 0.2 

times that of the principal peak in the chromatogram obtained 

with reference solution (b). 

Heavy metals (2.3.13.). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). Prepare the standard using 
2 ml of lead standard solution (10 ppm Pb). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 100' to 105°. 

Assay. Dissolve 0.4 g in 50 ml of anhydrous acetic acid. 
Titrate with 0.1 M perchloric acid using 0.2 ml of 
naphtholbenzein solution as indicator, until the colour 
changes from orange-yellow to green. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0542 g of 
C26H28CINcO6. 

Storag 

Do

e. Store protected from light. 

m peridone Suspension 
daDnosoumapnpl  

: e€ iddo:ne 
cS 2u2  stip2e4 cn Ni o 5n0c2  o.  

Usual 	

ntains not less than 90.0 per cent 
and 

m 
o t more than 110.0 per cent of the stated amount of 

strength. 1 mg per ml. 

Identi fication 

chromatogram 

the Assay, the principal peak in the chromatogram obtained 
with t 

he test solution corresponds to the peak in the 
 obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Oral Liquids.  

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and 
dimethylformamide. 

Test solution. Disperse a quantity of the suspension 
containing 5 mg of Domperidone with 5 ml of water and 50 ml 
of the solvent mixture with the aid of ultrasound for 
10 minutes with intermittent shaking. Cool and dilute to 
100.0 ml with the solvent mixture. 

Reference solution. A 0.1 per cent w/v solution of 
domperidone RS in the solvent mixture. Dilute 5.0 ml of this 
solution to 10.0 ml with water and dilute to 100.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 55 volumes of methanol and 

45 volumes of 0.5 per cent w/v of ammonium acetate 
solution, adjusting the pH to 6.15 with glacial acetic 
acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the suspension (2.4.29) and 
calculate the content of C22H24C1N5O2. 

Domperidone Tablets 

Domperidone Maleate Tablets 

Domperidone Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
domperidone, C22H24C1N5O2. 

Usual strength. 10 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254 or using a precoated plate (such 
as Merck silica gel 60 F254 plates). 

Mobile phase. A mixture of 5 volumes of a solution prepared 
by dissolving 1.36 g of sodium acetate in 50 ml of water, 
adjusting the pH to 4.7 with dilute acetic acid and adding 
suffiKat-wate'r to produce 100 ml, 18 volumes of methanol, 
23 volumes dichloromethane and 54 volumes of ethyl 
acetatei, 

---- 
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Test solution. Shake a quantity of the powdered tablets 
containing 10 mg of domperidone with 10 ml of a mixture of 
equal volumes of dichloromethane and methanol and filter 
through a glass microfibre filter (such as Whatman GF/C). 

Reference solution. A 0.127 per cent w/v solution of 
domperidone maleate RS in a mixture of equal volumes of 
dichloromethane and methanol. 

Apply to the plate 10 pl of each solution. After development, 
allow the plate to dry in air and examine under ultraviolet light 
at 254 nm. Spray the plate with potassium iodobismuthate 

solution and examine again. With each method of visualisation, 
the principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, diluted with the dissolution 
medium if necessary, at 286 nm (2.4.7), using the dissolution 
medium as the blank. Calculate the content of C 22H24C1N 502 in 
the medium from the absorbance obtained from a solution of 
known concentration domperidone maleate RS. 

D. Not less than 70 per cent of the stated amount of 
C22H24C1N502 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare thefbllowing solutions immediately before 
use. 

Test solution. To a quantity of the powdered tablets containing 
50 mg of domperidone add 10 ml of a mixture of equal volumes 
of 0.01 M hydrochloric acid and methanol, mix with the aid 
of ultrasound for 20 minutes and filter through a glass 
microfibre filter (such as Whatman GF/C). 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with a mixture of equal volumes of 0.01 M 

hydrochloric acid and methanol. Dilute 1 volume of the 
resulting solution to 2 volumes with a mixture of equal volumes 
of 0.01 M hydrochloric acid and methanol. 

Reference solution (b). A solution containing 0.01 per cent 
w/v of domperidone maleate RS and 0.015-13,proent wN of 
droperidol RS in a mixture of equal voltime$ of 0.01 M 

hydrochloric acid and methanol. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated, end-capped octadecylsilyl silica gel 
(3 pm) (such as Hypersil BDS), 

- mobile phase: A. methanol, 
B. a 0.5 per cent w/v , ()Ititio n of 

ammonium acetate, 
- a gradient programme using the conditions 21\ ell below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

mobile phase A 
(per cent v/v) 

mobile phase B 
(per cent v/v) 

0 30 70 
10 100 0 
12 100 0 
14 30 70 

Equilibrate the column for at least 30 minutes with methanol 
and equilibrate with the initial mobile phase for at least 
5 minutes. 

Inject a mixture of equal volumes of 0.01 M hydrochloric acid 
and methanol as a blank, the test solution and reference 
solutions (a) and (b). The test is not valid unless, in the 
chromatogram obtained with reference solution (b), the 
resolution between the two principal peaks is at least 2. If 
necessary adjust the concentration of methanol in the mobile 
phase or adjust the time programme for the linear gradient. 

In the chromatogram obtained with the test solution the area 

of any secondary peak is not greater than the area of the 

principal peak in the chromatogram obtained with reference 

solution (a) (0.25 per cent) and the sum of the areas of any 

secondary peaks is not greater than twice the area of the 

principal peak in the chromatogram obtained with the reference 

solution (a) (0.5 per cent). Ignore any peak in the 

chromatogram obtained with the blank solution and any peak 

with an area less than 0.2 times the area of the peak in the 

chromatogram obtained with reference solution (a) (0.05 per 

cent). 

Uniformity of content (For tablets containing 10 mg or less). 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14) as described 

under Assay using the following solution as the test solution. 

Test .solution. Disperse 1 tablet in a mixture of equal volumes 

of 0.01 M hydrochloric acid and methanol with the aid of 

ultrasound to obtain a solution containing 0.01 per cent vbilv 
of domperidone, filter. 

Oihir tests: C omply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). •  

So /ven t mixture. Equal volumes of 0.01 M hydrochloric acid 

an solution.

hano   

Test t 

	

isperse 10 intact tablets in the solvent mixture 

to  produce a solution containing 0.02 per cent w/v of 
domperidone, mix with the aid of ultrasound for 30 minutes 

and filter through a glass microfiber filter (such as Whatman 
GF/C). Dilute 50.0 ml ofthis solution to 100.0 ml with the solvent 

mixture. 

Reference solution. A 0.0127 per cent w/v solution of 
domperidone maleate RS in the solvent mixture. 

Use the chromatographic system as described in the Related 

 

substances. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

 

Calculate the content of C2 2H24 C11\1 502  in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of domperidone. 

'tit/Joe 

Donepezil Hydrochloride 

, HCI 

WI, 

C24H29NO3,HCI 
	

Mol. Wt. 416.0 

met hy 1 ] -5 ,6-dimethoxy-l-indanone hydrochloride. 

Donepezil Hydrochloride is (RS)-2-[(1-benzy1-4-piperidyl) 

Donepezil Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C24H29NO 3,HC1, calculated 
on the anhydrous basis. 
Catego r).  Antialzheimer. 
Dose. 5 to 10 mg daily. 
IDdeesnertiip

fi

tcioaitt ioAnwhite  to off-white powder.  

B. When examined in the range 200 am to 400 nm ( 2.4.7), a 
0.001 per cent w/v solution in methanol shows absorption 
maximum at about 230 nm, 268 nm and 313 nm. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
donepezil hydrochloride RS in mobile phase. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 600 volumes of water, 

400 volumes of methanol and 1 volume of triethylamine, 
adjust the pH to 3.0 with orthophosphoric acid and 
filter, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

18-80 
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Inject reference solution (a). The test is not valid unless the 
column effciency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
H3C0 chromatogram obtained with the test solution, the area of any 

secondary peak is not more than 5 times the area of the peak in 
H3  CO the chromatogram obtained with reference solution (b) (0.5 

per cent) and the sum of areas of all the secondary peaks is 
not more than 20 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent). 

Heavy metals (2.3.13). The residue obtained from Sulphated 
ash complies with limit test for heavy metals, Method B 
(20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 7.0 per cent, determined on 
1.0 g. 

Assay. Dissolve 0.4 g in a mixture of 40 ml of glacial acetic 
acid and 10 ml of 5 per cent of mercuric acetate in glacial 
acetic acid. Titrate with 0.1 M perchloric acid. Determine 
the end-point potentiometrically (2.4.25). Carry out a blank 

A. Determine by infrared absorption spectrophotometry (2.4.6). titration.  Compare the spectrum with that obtained sy-itti donepezil 1 ml 	M 0.1 perchloric acid is equivalent to 0.0416 g of -
H 1. hydrochloride  RS or with the references  pectrum-pf donepe:14- 

._ 
	
c24 

2
9 a\03,130. 

hydrochloride. 	 Swage. Store protected from moisture. 
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DOPAMINE HYDROCHLORIDE 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 

dissolution medium. 

Reference solution. Dissolve a weighed quantity of donepezil 

RS in the dissolution medium, dilute to obtain a solution 
having a known concentration similar to expected 
concentration of test solution. 

Chromatographic system as described under Assay using 
50 ill injection volume: 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 

C24F129NO3,HC1. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 

of water. 

Test solution. Weigh a quantity of powdered tablets containing 
about 50 mg of Donepezil Hydrochloride, add 
25 ml of solvent mixture, sonicate for 15 minutes and make up 
the volume to 50 ml with solvent mixture and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 

donepezil hydrochloride RS in solvent mixture. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 

100 ml with solvent mixture. 

Mobile phase B 
(per cent w/v) 

25 

60 

60 

25 

25 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 20000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 1.5 times the area of the peak 

in the chromatogram obtained with reference solution (b) 
(1.5 per cent) and the sum of areas of all the secondary peaks is 

not more than 3 times the area of the peak in the chromatogram 

obtained with the reference solution (b) (3.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

the tablets completely, add mobile phase and sonicate again 
for 30 minutes and cool and make up the volume with mobile 

phase. Allow the excipients to settle down completely and 

Test solution. Transfer intact tablets and sonicate to disperse 

dilute finally with mobile phase to obtain a solution of final 
concentration of 0.01 per cent w/v and filter. 

Reference solution. A 0.01 per cent w/v solution of donepezil 

hydrochloride RS in mobile phase. 	 !m* 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 jam), 

- column temperature. 40°, 
- mobile phase: a mixture of 60 volumes of buffer pH 2. 2  

prepared by dissolving about 6.8 g of potassium 

dihydrogen phosphate in 1000 ml of water Add 5 ml of 

triethylamine and adjust the pH to 2.2 with 

(m)retthhoapnholo:p horic acid, filter and 40 volumes of 

-!+ sr 

Inject the reference solution. The test is not valid unless the 
efficiency is not less than 7000 theoretical plates. The 

tailing factor is not more than 1.5. The relative standard 

deviation of replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution 

Calculate the content of C24H29NO 3 ,HC1 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
e\ceedIng 25°. 

Dopamine Hydrochloride 

HO 

HO 

C,H, I NO2,HCI 	 Mol.Wt. 189.6 

Dopamine Hydrochloride is 4-(2-aminoethyl)benzene- 1,2-diol 
hydrochloride. 

Dopamine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C8HIINO 2,HC1, calculated 
on the dried basis. 

Category. Vasopressor. 

Description. A white or almost white, crystalline powder. 

Identification 

Tests .4, C and D may be omitted if tests B and E are carried 
out. Test B may be omitted if tests A, C, D and E are carried 
out. 

A.When examined in the range 230 nm to 350 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1 Mhydrochloric acid, shows 
absorption maximum at about 280 nm and specific absorbance 
at the absorption maximum is 136 to 150. 

tetra/nine.  

chloride solution. A green colour develops which change's to ,  b l uish violet on the addition of 0.1 g of hexamethfene- 

D Dissolve 2 mg in 2 ml of water and add 0.2 ml of ferric 

. Yellow colour 
develops which becomes red on the addition 

and 5 ml of water. Add 0.1 ml of sodium nitrite solution 

C. Dissok e 5 mg in a mixture of 5 ml of 1 Mhydrochloric acid 

hydrochloride RS or with the reference spectrum of dopamine 

Compare the spectrum with that obtained with dopamine 

B.Determine by infrared absorption spectrophotometry (2.4.6). 

gs 01: per cent  w / solution 

 solution. 

ol utioonf.  ammonium molybdate. 

hydrochloride. 

ofns  ttaroi nnign 

E. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 4.0 per cent w/v solution in water is 
clear (2.4.1) and not more intensely coloured than reference 
solution BS6 or YS6 (2.4.1). 

Acidity or alkalinity. Dissolve 0.5 g in 10.0 ml of carbon 
dioxide-free water. Add 0.1 ml of methyl red solution and 
0.75 ml of 0.01 M sodium hydroxide, the solution becomes 
yellow. Add 1.5 ml of 0.01 Mhydrochloric acid, the solution 
becomes red. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Protect the solutions from light. 

Buffer solution. Dissolve 21 g of citric acid in 200 ml of 1 M 
sodium hydroxide and dilute to 1000 ml with water. To 600 ml 
of this solution, add 400 ml of 0.1 Mhydrochloric acid. 

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 25.0 ml with mobile 
phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 1.0 ml of this 
solution to 10.0 ml with mobile phase A. 

Reference solution (b). A solution containing 0.0024 per cent 
w/v each of dopamine impurity B (3-0-methyldopamine 
hydrochloride) and dopamine impurity A (4-0-methyl-
dopamine hydrochloride) in mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(4µm), 

- mobile phase: A. dissolve 1.08 g of sodium 
octanesulphonate in 880 ml of the buffer solution, 
50 ml of methanol and 70 ml of acetonitrile, 

B. dissolve 1.08 g of sodium 
octanesulphonate in 700 ml of the buffer solution and 
add 100 ml of methanol and 200 ml of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

0 

Donepezil Tablets 
Donepezil Hydrochloride Tablets 

Donepezil Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of donepezil 
hydrochloride, C24H29NO3,HC1. 

Usual strengths. 5 mg; 10 mg. 

column temperature. 50°, 
- mobile phase: A. a buffer solution pH 6.5 prepared b y  

adding 1 ml of orthophosphoric acid in 1000 n of hater, 

adjust the pH to 6.5 with triethylamine and filter, 
B. acetonitrile, 

- a gradient programme using the conditions ui 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 286 nm, 
- injection volume: 20 pl. 

ti  

ven below, taw  
Time 

(in min.) 
Mobile phase A 
(per cent w/v) 

0 75 

10 40 

40 40 

41 75 

50 75 

Chromatographic system 	 rAte. 1.2 ml per minute, 

- a stainless steel column 25 cm x 4.6 mm packed 	- :Spectrophptometer set at 268 nm, 

octadecylsilane bonded to porous silica (5 p.m) " 	20 pl. 

N H2 

4 	,HCI 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

90 10 

90 10 

40 60 

40 60 
y 

,, _ 	
''' 7.•: : ;7? 

-p  ...,...,...,-- 	., 
..--->"-- 

..,---6,./..,,,  
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chloride, 

sorpti on  

the same  

chloride 
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to dopamine 
impurity B and dopamine impurity A is not less than 5.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 1 05° for 2 hours. 

Assay. To avoid overheating, mix thoroughly throughout 
the titration and stop the titration immediately after the end-
point has been reached. 

Dissolve 0.15 g in 10 ml of anhydrous formic acid, add 50 ml of 
acetic anhydride. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01896 g of 
C8F112CINO2. 

Storage. Store protected from light and in moisture free 
container, under nitrogen. 

Dopamine Injection 

Dopamine Hydrochloride Injection 

Dopamine Injection is a sterile solution containing Dopamine 
Hydrochloride. It is supplied as a ready-to-use solution or it is 
prepared by diluting either Sterile Dopamine Concentrate or 
Dopamine Hydrochloride for Injection with a suitable diluent 
in accordance with the manufacturer's instructions. 

Dopamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of dopamine 
hydrochloride, C 8H IINO2,HC1. 

The injection complies with the requirements stated under 
Parenteral Preparations and with the following 
requirements. 

Description. A colourless liquid. 

Identification 

A. Saturate a volume containing 0.1 g of . Dopamine 
Hydrochloride with sodium chloride and extract with three 

IP 2018 

20-m1 quantities of butan- 1 -ol . Filter the combined extracts 
through anhydrous sodium sulphate and evaporate th 

obtained with dopamine hydrochloride RS treated in 
manner or with the reference spectrum of dopamine. 

B. To a volume containing 10 mg of Dopamine Hydro 
add 0.1 ml of a 10.5 per cent w/v solution of iron(III) 

Le filtrate to dryness. On the residue, determine by infrared a 
spectrophotometry (2.4.6). Compare the spectrum 

hexahydrate. An intense green colour is produced. 

Tests 

pH (2.4.24). 3.0 to 4.5 

5 - Hydroxymethylfurfural. Determine h\ 
chromatography (2.4.14). 

Test solution. Use the injection. 

Reference solution. A 0.0025 per cent w/v solution of 5_ 
hydroxymethylfurfural in water. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

end capped octadecylsilane bonded to porous silica 
(5  lim), 

- mobile phase: 0.05M disodium hydrogen ortho-
phosphate adjusted to pH 7.0 with orthophosphoric 
acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 284 nm, 
- injection volume: 200. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 5-hydroxymethylfurfural is not more 
than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent, determined 
with reference to the content of glucose). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of injection to obtain a solution 

containing 0.032 per cent w/v of Dopamine Hydrochloride 

with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

50.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution and 

1.0 ml of a solution containing 0.03 per cent w/v each of 4- 

ethylcatechol and 3,4-dimethoxyphenethylamine to 50.0 till 

with the mobile phase. 

Use chromatographic system as described under Assay. 

The.-rdiention time of dopamine is about 5 minutes, of 4- 

ethylCAtechol is about 3 minutes and of 3,4-dimethoxy -

phenethylamine. is about 12 minutes. 

I? 2p 18  

inject th:grreafniereonbct 
obtained 

nsolution ( 
with 

t ha )e  and 
test solution,

t the testsolution.
the a re

I In h a  of 
any
t  e 

chromat 
secondary peak is not more than 1.25 times the area of the 

princ ipalpeak in the chromatogram obtained with reference 

solution 	
cetnte). Tarheeaaorefathoef not i  moreneipalthpaenaoknei nsuthc he  

greater p  r than n the 

Peakl 

is 
 chromatogram obtained with the reference solution (a) (2.0 

per cent) . 

Bacterial 	(2.2.3). Not more than 26.67 Endotoxin 

Units per

m 

to contain 

1 of a 0.16 per cent w/v solution of Dopamine 
Hydrochloride in water for injections. 

Assay. Determine by liquid chromatography 

Test solution. Dilute a suitable volume of the injection with 

the mobile phase to produce a solution expected 
 

0.0032 per cent w/v of Dopamine HydroOloride. 

Reference solution. A 0.0032 per cent w/v solution of 
dopamine hydrochloride RS in the mobile phase. 

Chro 
- 

 maas toagri nal epshsi cstseyesltcem 
olumn 10 cm x 4.6 mm, packed with 

end capped octadecylsilane bonded to porous silica 

(5  4m), 
- mobile phase: a mixture of 2 volumes of 0.1 M disodium 

edetate,10 volumes ofglacial acetic acid , 300 volumes 
of acetonitrile and 700 volumes of 0.005M sodium 
dodecyl sulphate, 
flow rate: 2 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 204 

Inject th 

Calculat 

Dopamine Concentrate 

Sterile D opamine Concentrate is a sterile solution of Dopamine 
Hydroch tloride in Water for Injections. 

Parent( 

The co 

Concen Crates for Injections or Injections stated under 
!I-al Preparations and with the following 

icentrate complies with the requirements for 

requiren qents. 

dopamine 

eotenprtai aml en  i 
and 

Dopamine Concentrate contains not less than 95.0 per 

te hydrochloride, C 8H II NO2,HC1. 
 not more than 105.0 per cent of the stated amount of 

Descrip tion. A colourless or pale yellow solution. 

Identification 

A. Ext ract a volume containing O. g of'Dopamine 
Hydroch loride with 10 ml of butan- I -ol . Filter the extract 
through 

HydrocF   

anhydrous sodium sulphate and evaporate the filtrate 

I 

to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dopamine hydrochloride RS treated in the same 
manner or with the reference spectrum of dopamine. 

B. To a volume containing 10 mg of Dopamine Hydrochloride, 
add 0.05 ml of a 10.5 per cent w/v solution of iron(III) chloride 
hexahydrate. An intense green colour is produced. 

Tests 

pH (2.4.24). 2.5 to 5.5. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 2 volumes of anhydrous formic 
acid , 7 volumes of water, 36 volumes of methanol and 52 
volumes of chloroform. 

Test solution. Dilute a volume of the concentrate containing 
0.15 g of Dopamine Hydrochloride to 5 ml with methanol. 

Reference solution (a). A 0.0075 per cent w/v solution of 4-0- 
methyldopamine hydrochloride in methanol. 

Reference solution (b). A solution containing 0.0075 per cent 
w/v each of 3-O-methyldopamine hydrochloride and 4-0- 
methyldopamine hydrochloride in methanol. 

Apply to the plate 10 1.t1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray 
evenly and abundantly with a mixture, prepared immediately 
before use, of equal volumes of iron (III) chloride solution 
and potassium hexacyanoferrate(II1) solution. Any 
secondary spot with a Rf  value higher than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.25 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (b) 
shows two clearly separated spots. 

Bacterial endotoxins (2.2.3). Not more than 26.67 Endotoxin 
Units per ml of a 0.16 per cent w/v solution of Dopamine 
Hydrochloride in water for injections. 

Assay. Carry out the method described in the requirements for 
the ready-to-use solution. 

Storage. Sterile Dopamine Concentrate should be protected 
from light. 

Dopamine Hydrochloride for Injection 

Dopamine Hydrochloride for Injection is a sterile material 
consisting of Dopamine Hydrochloride with or without 
excipients. It is supplied in a sealed container. 

Dopamine Hydrochloride for Injection contains not less than 
9-5.0 per centand not more than 105.0 per cent of the stated 
amount of dopamine hydrochloride, C g H II NO2,HC1. 

DOPAMINE INJECTION DOPAMINE INJECTION 

liquid 

e reference solution and the test solution. 

e the content of C 8 H II NO2 ,HCI in the injection. 

Sterile 
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DOPAMINE INJECTION 

The contents of the sealed container comply with the 
requirements for Powders for Injections or Injections stated 
under Parenteral Preparations and with the following 
requirements. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dopamine 
hydrochloride RS or with the reference spectrum of dopamine 
hydrochloride. 

B. Dissolve 10 mg of the substance under examination in 2 ml 
of water and add 0.05 ml of iron (III) chloride solution. An 
intense green colour is produced. 

Tests 

pH (2.4.24). 2.5 to 5.5 determined in 4.0 per cent w/v solution in 
a 1.0 per cent w/v solution of sodium metabisulphite. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 2 volumes of anhydrous formic 

acid , 7 volumes of water, 36 volumes of methanol and 52 
volumes of chloroform. 

Test solution. Dissolve a quantity of the contents of the sealed 
container to produce a solution containing 3.0 per cent w/v of 
dopamine hydrochloride in methanol. 

Reference solution (a). A 0.0075 per cent w/v solution of 4-0- 
methyldopamine hydrochloride in methanol. 

Reference solution (b). A solution containing 0.0075 per cent 
w/v each of 3-O-methyldopamine hydrochloride and 4-0- 

methyldopamine hydrochloride in methanol. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray 
evenly and abundantly with a mixture, prepared immediately 
before use, of equal volumes of iron(III) chloride solution 
and potassium hexacyanoferrate(III) solution. Any 
secondary spot with a Rf value higher than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.25 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (b) 
shows two clearly separated spots. 

Bacterial endotoxins (2.2.3). Not more than 26.67 Endotoxin 
Units per ml of a 0.16 per cent w/v solution of Dopamine 
hydrochloride in water for injections. 

Assay. Determine by liquid chromatography a-0.„14), 

Test solution. Dissolve sufficient quantity of the mixed 
contents of the 10 containers in the mobile phase to produce 

IP 20 18  

a solution containing 0.0032 per cent w/v of D, 
Hydrochloride 
	 Dpanli ne  

Reference solution. A 0.0032 per cent w/v sol ution of 
dopamine hydrochloride RS in the mobile phase 

Use the chromatographic procedure as described in t he Assay  
for the ready-to-use solution. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H I1 NO2,HCI in a container o f average 
content weight. 

Dopamine Hydrochloride and Dextrose 
Injection 	 JW 

Dopamine Hydrochloride and Dextrose Injection i$. a sterile 
solution of Dopamine Hydrochloride and Dextrose in Water 
for Injection. 

Dopamine Hydrochloride and Dextrose Injection contains not 
less than 95.0 per cent and not more than 105.0 per cent of the 
stated amounts of dopamine hydrochloride, C8H11NO2,HCIand 
dextrose, C6H 1206, H2O. 

NOTE- Do not use the injection i f it is darker than slightly 
yellow or discoloured in any other way. 

Usual strengths. Dopamine Hydrochloride, 80 mg and 
Dextrose, 5 g per, 100 ml; Dopamine Hydrochloride, 160 mg 
and Dextrose, 5 g per 100 ml; Dopamine Hydrochloride, 320 
mg and Dextrose, 5 g per 100 ml. 

Identification 

A. Dissolve 0.1 g in 10 ml of water, add 3 ml °fp otassium 

cupri- tartrate solution; the solution is blue and clea r. Heat to 

boiling; a copious red precipitate is formed. 

B. In the Assay for dopamine hydrochloride, the principal peak 

in the chromatogram obtained with the test solution 

corresponds to the peak in the chromatogram obtained with 

reference solution (a). 
1'1 

Tests 

pH (2.4.24). 2.5 to 4.5. 

5-hydroxymethylfurfural and related substances. 

Solvent mixture. 0.022 M sodium hydroxide in water. 

Cation-exchange column. A chromatographic tube having a 

0.8 cm x 4 cm bed volume (or about 2 ml) of 100 to 200 mesh. 

strOptly aeidid,Ityrene-divinylbenzene cation-exchange resin. 
Condition the-column by washing with about 30 ml of water. 

discarding the eluate. 

Test solution. Mix the content of 10 containers. A measured 
volume containing 16 mg of Dopamine Hydrochloride to 
100-m1 volumetric flask, dilute with mobile phase to volume 
and mix. 

Reference solution (a). A 0.016 per cent w/v solution of 
dopamine hydrochloride RS in mobile phase. 

Reference solution (b). A 2.0 per cent w/v solution of benzoic 
acid in methanol and finally dilute with mobile phase to obtain 
0.5 per cent w/v solution. 

Reference solution (c). Dilute 10.0 ml of the reference solution 
(a) and 10.0 ml of reference solution (b) to 100.0 ml with mobile 
phase. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm packed with 

endcapped octadecylsilane bonded to porous silica 

Inject flow 

 

t 

(5 i.tm). 

is no t 
resolution between benzoic acid and dopamine hydrochloride 

glacial acetic acid and 13 volumes of acetonitrile, 

0.005 M sodium I -octanesulphonate in 1 per cent v/v 
- mreofbile phase: a mixture of 87 volumes of a mixture of 

Inject ref 

- ) rate: 1.5 ml per minute, 

- injection volume: 40 pl. 
- Si epsesc 

w 

reference solution (c). The test is not valid unless the 
ibetw 

ttrho:4o.too.meter set at 280 nm, 

reference solution (a). The relative stanclArd deViation' _ . 
for replicate injections is not more than 3.0 per cent„4_ __=_,..,:: 

s 

DORZOLAMIDE HYDROCHLORIDE 

Inject reference solution (a) and the test solution. 

Calculate the content of C 8H 11NO2,HC1. 

For dextrose - To a measured volume containing 2 g to 5 g 
of Dextrose, add 0.2 ml of 5 M ammonia and sufficient water 
to produce 100.0 ml. Mix well, allow to stand for 30 minutes 
and determine the optical rotation in a 2-dm tube (2.4.22). The 
observed rotation multiplied by 1.0424 represents the weight, 
in g, of dextrose, C6H1206,H20 in the volume taken for assay. 

Storage. Store protected from moisture. 

Dorzolamide Hydrochloride 

	

H 3 C 
	,0 

1 	S-= 
N H 2 

 HCI 

H N 

C H3 

	

C10H16N204S3, HCI 	 Mol. Wt. 360.9 

Dorzolamide Hydrochloride is (4S,6S)- 4-(ethylamino)-5,6- 
dihydro-6-methy1-4H-thieno[2,3-b]thiopyran-2-sulfonamide 
7,7-dioxide, monohydrochloride. 

Dorzolamide Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C 10H 16N204S3 , HC1, 
calculated on the anhydrous basis. 

Category. Antiglaucoma agent. 

Description. A white to off-white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dorzolamide 
hydrochloride RS or with the reference spectrum of 
dorzolamide hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Dorzolamide impurity A. Determine by liquid chromatography 
(2,444) 

mixtiii-el 87 volumes of tert-butyl methyl ether, 10 
volumes ofglacial acetic acid and 3 volumes of acetonitrile. 

11' 2018  
..------- 

P a volume of injection containing about 100 mg of hydrous ass  
dextrose  through the resin bed in the cation-exchange column, 
allowing the sample to flow down the wall of the column so as 

the resin bed, and collect the eluate in a 50.0 ml 

‘.0 i umetr 
collect the eluate in the same 50.0 ml volumetric flask. Dilute 

the eluate 

exchang 
flask, di 

2 
e 	

.3). Not more than 16.67 Endotoxin 

more 

With solvent mixture to volume, and mix to obtain 

.L.. test solution. In a similar manner, prepare a blank by 
5.0 ml of water through a freshly conditioned cation- passing 
column, collecting the eluate in a 50.0 ml volumetric 
luting with solvent mixture to volume, and mix. 

Determin e the absorbance of the test solution against the 
blank in a I cm cell at 284 

Bacterial endotoxins (2.2 
Units per mg of dopamine hydrochlorite, 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay 

For dopamine hydrochloride - Determine by liquid 
chromatography (2.4.14). 

• • • 
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Test solution. Dissolve 20 mg of the substance under 
examination in 4 ml of 0.5M ammonium hydroxide in a 
centrifuge tube, add 4 ml of ethyl acetate and mix. Separate 
the organic layer and transfer it to a separate centrifuge tube. 
Add 4 ml of ethyl acetate to the aqueous layer, mix, separate 
the organic layer and combine it with the first extract. Evaporate 
the combined organic layers to dryness on a water-bath at 50° 
under a stream of nitrogen. Dissolve the residue in 3 ml of 
acetonitrile, add 3 drops of (S)-(-)-a-methylbenzyl 
isocyanate, and heat on a water-bath at 50° for 5 minutes. 
Evaporate to dryness on a water-bath at 50° under a stream of 
nitrogen. Dissolve the residue in 10 ml of the solvent mixture. 

Reference solution. Dissolve 18 mg of dorzolamide 
hydrochloride RS and 2 mg of dorzolamide impurity A RS 
((4R,6R)-4-(ethylamino)-6-methyl-5,6-dihydro-4H-
thieno[2,3-b]thiopyran-2-sulphonamide7,7-dioxide, 
monohydrochloride RS) in 4 ml of 0.5M ammonium hydroxide 
in a centrifuge tube and proceed as indicated for the test 
solution beginning with "add 4 ml of ethyl acetate". 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5gm), 
- mobile phase: a mixture of 63 volumes of tert-butyl 

methyl ether, 35 volumes of n-heptane, 2 volumes of 
acetonitrile and 0.2 volume of water, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 

The relative retention time with reference to dorzolamide for 
dorzolamide impurity A is about 1.5. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to dorzolamide 
and dorzolamide impurity A is not less than 4.0. 

Inject the test solution. The area of the peak corresponding to 
dorzolamide impurity A is not more than 0.5 per cent, calculated 
by area normalization method. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay with the following 
modifications. 

Inject the test solution.The area of any secondary peak is not 
more than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.5 per cent, calculated by area 
normalization method. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Assay. Determine by liquid chromatography (2.4.14 

Test solution. Dissolve 60 mg of the substanc 
examination in mobile phase A and dilute to 1 00.0 
mobile phase A. 

 

e under 

 ml with 

 

dorzolamide hydrochloride RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pac 

 

octadecylsilane bonded to porous silica (5µ'n) 

 

- column temperature: 35°, 

of buffer 
_ mobile phase: A. a mixture of 94 volumes 

solution prepared by dissolving 3.7 g of micmobasic 
potassium phosphate in 1000 ml of water 

and 6.5 
 

volumes of acetonitrile, 
B. acetonitrile, 

- a gradient program using the conditions gi% cn beim 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 104 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

15 100 0 

30 50 50 

37 100 0 

44 100 0 

Inject the reference solution. The test is not valid u mess the 
column efficiency is not less than 6500 theoretical p lates, the 
tailing factor is not less than 0.6 and not more than 1 2 and the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C loH l6N20.4S3 , HC1. 

Storage. Store protected from light and moist ure. at a 
temperature 15° to 30°. 

Dorzolamide Eye Drops 
Dorzolamide Hydrochloride Eye Drops 

Dorzolamide Eye Drops are a sterile solution of Doi zolamide 
Hydrochloride in Purified Water. 

i deal] 

In the 
A:I:a:it:: principal peak in the chromatogram obtained 

with the test solution corresponds to that in the chromatogram 

obtained with reference solution (a). 

Tests 

pH (2.4.24). 5.0 to 6.0. 

Other tests. Comply with the tests stated under Eye Drops. 

Related substances. Determine by liquid chromatography 

(2.4.1 4 ). 

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide in the mobile 

phase. 

Referen 100.0m ce solution (a). Dilute 1.0 ml of the test 0:51ution to 
!with the mobile phase. 

Reference solution (h). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride RS and 0.000011 per cent 
w/v of dorzolamide impurity D RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 µm), 

- mobile phase: a mixture of 1 volume of acetonitrile and 
19 volumes of a 0.2 per cent v/v solution of 
orthophosphoric acid, adjusted to pH 3.0 with 
triethylamine, 
flow rate: 1 ml per minute, 
spectrophotometer set at 253 nm, 

- injection volume: 20 1.11. 

Name 	 Relative 
retention time 

Dorzolamide impurity D' 
	

0.9 

Dorzolamide 
 Dorzolamide 

 impurity B 2mide  

(retention time: about 11 minutes) 

1.1 

1.0 

12(-4Ss ,u6ifso),-,:m- 

r 

aie 7,7-dioxide, 
 

R  

) -4- (ethylamino)-6-methyl-5,6-dihydro-4H-thieno[2,3- 
b]thiopyran-2- sulfonamide 7,7-dioxide. 

Inject reference solution (c). The test is not valid unless the 
res

olutionbetween the peaks due to dorzolamide and 
nide impurity D is not less than 3.0. 

Inject reference solutions (a), (b) and the test solution. Run 
matogram twice the retention time -of-the principal 

peak. In the chromatogram obtained with the test solution, 
the area 

 
dorzolam ide 

the chromatogram  

of any peak corresponding to dorzolamide impurity B 

is not more than 1.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.3 per 
cent). The area of any peak corresponding to dorzolamide 
impurity D is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.2 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The sum of 
the areas of all the secondary peaks is not more than 1.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide in the mobile 
phase. 

Reference solution (a). A 0.011 per cent w/v solution of 
dorzolamide hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride RS and 0.000011 per cent 
w/v of dorzolamide impurity D RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to dorzolamide and 
dorzolamide impurity D is not less than 3.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 101-1 16N204S 3  in the eye drops. 

1 mg of C 1o H 16N204 S 3 ,HCI is equivalent to 899 lig of 
CloH16N20483• 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of dorzolamide. 

Dorzolamide and Timolol Eye Drops 
Dorzolamide and Timolol Eye Drops are a sterile solution of 
Dorzolamide Hydrochloride and Timolol Maleate in Purified 
Water. 

Dorzolamide and Timolol Eye Drops contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount each of dorzolamide, C 1 01-1 16N204S 3  and timolol, 
C 13 1-1241N4Q3 S. 

Usual strength: Dorzolamide 2 per cent w/v and timolol 0.5 
per cent wN. 

Reference solution. A 0.06 per cent w/v solutio n of  

ked with 

Dorzolamide Eye Drops contain not less than 95.0 per cent 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 	and not more:: than 105.0 per cent of the stated amount of 

Water (2.3.43). Not more than 0.5 per cent, determined on dorZolarnid6,.C101116N204S3. 



DOTH IE PIN HYDROCHLORIDE 

spectrophotometer set at 295 nm, 	 Inject reference solution (a) and the test solution. 
injection volume: 20 pl. 	 Calculate the content of C l oH, 6N204S3  in the eye drops. 

1 mg of Ci01-116N204 S 3,HC1 is equivalent to 899 pg of 
C10H16N204S3. 

IF 2:111 8 

Relative 
retention time 

DORZOLAMIDE AND TIMOLOL EYE DROPS 

Identification 

A. In the Assay for dorzolamide, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with the 
reference solution. 

B. In the Assay for timolol, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with the 
reference solution. 

Tests 

pH (2.4.24). 5.0 to 6.0. 

Related substances. For dorzolamide - Determine by liquid 
chromatography (2.4.14). 

Solvent mixture. A mixture of 1 volume of acetonitrile and 19 
volumes of a 0.2 per cent v/v solution of orthophosphoric 
acid. 

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide with the solvent 
mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the solvent mixture. 

Reference solution (c). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride RS and 0.000011 per cent 
w/v each of dorzolamide impurity B RS and drozolamide 
impurity D RS. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 p.m), 
- mobile phase: A. acetonitrile, 

B. 0.2 per cent v/v orthophosphoric acid, 
- a gradient programme using the conditions given below, 

flow rate: 1.2 ml per minute, 
spectrophotometer set at 253 nm, 

- injection volume: 20 pl.  

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

0 5 

15 5 

15.1 95 

20 95 

20.1 5 

30 5 

1p 2018 

Name 
	

Relative--  
retent ion ti me  

Dorzolamide impurity D' 	 0.8 

Dorzolamide (retention time: about 12 minutes) 1.0 

Dorzolamide impurity B 2  12 

1 (4S,6S)-4-amino-6-methy1-5,6-dihydro-4H-thieno[2,3-b]thi opyran. 
 2- sulfonamide 7,7-dioxide, 

=(4RS,6SR)-4-(ethylamino)-6-methyl-5,6-dihydro-4H-thi eno [ 23. 
 b]thiopyran-2- sulfonamide 7,7-dioxide. 

Inject reference solution (c). The test is not v alid unless  
resolution between the peaks due to dorzolamide and 
dorzolamide impurity D is not less than 3.0. 

! 

Inject reference solutions (a), (b) and the test solution. l 

s the 

 of chromatogram obtained with the test solution, the area ( 
peak due to dorzolamide impurity B is not more than 1.1 

a

times

the

the area of the principal peak in the chromatogram obtai ned 
 with reference solution (a) (1.1 per cent). The area of any peak 

due to dorzolamide impurity D is not more than the area of the 
principal peak in the chromatogram obtained with refe

rence 

 solution (b) (0.2 per cent). The area of any other secondan 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). The sum of the areas of all the secondary peaks is not 
more than 1.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.3 per 
cent). Ignore any peak with an area less than 0.5 times th e area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and peaks due to timolol 
and maleic acid. 

For timolol - Determine by liquid chromatography (2. 4.14). 

Test solution. Dilute a volume of eye drops to obtain a solution 

containing 0.025 per cent w/v of timolol in the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solut ion to 

200.0 ml with the mobile phase. Further dilute 2.0 ml of this 

solution to 5.0 ml with the mobile phase. 

Reference solution (b). Add 8 ml of 0.1 Msodium hydroxide 
to 90 mg of timolol maleate RS, heat at 70° for 15 hours, cool 
and dilute to 50.0 ml with the mobile phase. Mix 1 volume of 

this solution with 4 volumes of a 0.14 per cent w/v solution of 

dorzolamide hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature. 40°, 
- mobile phase: a mixture of 2 volumes of methanol and3 

volumes of a 1.1 per cent w/v solution of s odium 

;-(rithydrogen orthophosphate monohydrate, adjusted to 

:9f1 2.$-with orthophosphoric acid, 
flow rate: 1 ml per minute, 

Dorzolamide 
	

0.5 

Tiiimill°o1o1 impurity D3  

Timolol 
Timolol impurity B 2  

impurity G' 

(retention time: about 5.7 minutes) 

	
0.6 
0.7 

1.0 

1.5 

: 4 .(morpholin-4-y1)-1,2,5-thiadiazol-3(2H)-one 1-oxide, 
2(20-3-[(191-dimethylethyl)amino]-24[4-(morpholin-4-y1)- 1 ,2,5- 

3t4hiaond rzpohl-031-i ny_41 Joyxoy_] ip,r2o,p5  a_ tnh-i  la-doi  

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to tinaolol impurity G and 
timolol impurity B is not less than 1.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the timolol peak. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to timolol impurities B, D or G is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.4 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent). The sum of areas of 
all the secondary peaks is not more than 2.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and peaks 
due to maleic acid. 

chromatography 

tests. Comply with the tests stated under Eye Drops. 
Assay. For Dorzolamide-Determine by liquid 

 ii 

 (2.4.14). 

mixture. 

mixture. 1 volume of acetonitrile and 19 volumes of 
0.2 per cent v/v solution of orthophosphoric acid. 
Test solution. 

wlv of 

olution. Dilute the eye drops to obtain a solution 
conta ining 0.01 per cent w/v of dorzolamide in the solvent 

ix 

  

Reference solution (a). A 0.011 per cent w/v solution of 
dorzolamide hydrochloride RS in the solvent mixture.  
Reference ject  ince solution (b). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride RS and 0.000011 per cent 

dorzolamide impurity D RS in the solvent mixture. 

hromatographic system as described in the Related 
ices for dorzolamide. 

reference solution (b). The test is not valid unles§ the 
tion between the peaks due to dorzolamide" and 

 

imide impurity D is not less than 3.0. 

For timolol - Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the eye drops to obtain a solution 
containing 0.025 per cent w/v of timolol in the mobile phase. 

Reference solution (a). A 0.0342 per cent w/v solution of 
timolol maleate RS in the mobile phase. 

Reference solution (b). Add 8 ml of 0.1 Msodium hydroxide 
to 90 mg of timolol maleate RS, heat at 70° for 15 hours, cool 
and dilute to 50.0 ml with the mobile phase. Mix 1 volume of 
this solution with 4 volumes of a 0.14 per cent w/v solution of 
dorzolamide hydrochloride RS. 

Use chromatographic system as described under Related 
substances for timolol. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to timolol impurity G and 
timolol impurity B is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of CI3H24N403S3, in the eye drops. 

1 mg of C 13H24N403S3,C4H404  is equivalent to 731.6 pg of 
C 3 H24N403 S3. 

Labelling. The label states the quantity of Dorzolamide 
Hydrochloride in terms of the equivalent amount of 
dorzolamide and the quantity of Timolol Maleate in terms of 
the equivalent amount of timolol. 

Dothiepin Hydrochloride 
Dosulepin Hydrochloride 

CH3  

eit 	,HCI 

C I9H2I NS,HCI 	 Mol. Wt. 331.9 

Dothiepin Hydrochloride is 3-(6H-dibenzo[b,e]thiepin-
11-ylidene)propyldimethylamine hydrochloride, consisting 
predominantly of the E-isomer. 

Dothiepin Hydrochloride contains not less than 98.0 per cent 
and not inore than 101.0 per cent of CI9H2 I NS,HCI, calculated 
on the dried basis. 

Category. Antidepressant. 

Mobile phase B 
(per cent v/v) 

95 

95 

5 

reso i 

Use 

1891 



DOTHIEPIN HYDROCHLORIDE DOTHIEPIN TABLETS 0)201 8  1 p2018 

Dose. Initially 75 mg daily, in divided doses, increased gradually, 
as necessary, to 150 mg daily. 

Description. A white to faintly yellow, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dothiepin 
hydrochloride RS or with the reference spectrum of dothiepin 
hydrochloride. 

B. Dissolve 1 mg in 5 ml ofsulphuric acid; a dark red colour is 
produced. 

C. On 20 mg determine by the oxygen-flask method (2.3.34), 
using a mixture of 15 ml of water and 1 ml of hydrogen peroxide 
solution (20 volume) as the absorbing liquid. The solution 
gives the reactions of sulphates (2.3.1). 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 4.5, determined in a 5.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254. 

Mobile phase. A mixture of 90 volumes of 1,2-dichloroethane, 
10 volumes of 2-propanol and 1 volume of strong ammonia 
solution. 

NOTE -Prepare the following solutions freshly before use. 

Test solution (a). Dissolve 1.0 g of the substance under 
examination in 10 ml of chloroform. 

Test solution (b). Dissolve 0.4 g of the substance under 
examination in 10 ml of chloroform. 

Reference solution. A solution containing 0.02 per cent w/v 
each of 11-(3-dimethylamino-propylidene)-6H-
dibenzo[b,elthiepin- 5-oxide RS and 611-dibenzo-
lb,elthiepin-11-one RS in chlorofbrm. 

Apply to the plate 5 RI of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. In the chromatogram obtained with the reference 
solution the spot with the lower R I . value is more intense than 
any corresponding spot in the chromatogram obtained with 
test solution (b). In the chromatogram obtained with test 
solution (a) any secondary spot other than any spot 
corresponding to the spot with the lower RI value in the 
chromatogram obtained with the reference solution is not more 
intense than the proximate spot in the chromatogram obtained 
with the reference solution. 

Z-Isomer. Determine by gas chromatography. (2,4:13.). 

Test solution. Dissolve 0.5 g of the subs(ance tinder 
examination in 100 ml of methanol. 

Reference solution. A 0.5 per cent w/v solui io n  of dothiepin  hydrochloride RS in methanol. 

Chromatographic system 
- a glass column 1.8 m x 3 mm, packed with acid-washed 

silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of cyanopropylmethyl phen ■ lmethyi 
silicone fluid (such as OV-225), 

- temperature: 
column.200°, 
inlet port. 260°, 

- flame ionisation detector, 
- nitrogen as the carrier gas. 

In the chromatogram obtained with the reference solution a 
peak due to Z-dothiepin is present with a retention time of 
approximately 0.83 relative to the retention time of the principal 
peak which is due to E-dothiepin. In the chromatogram obtained 
with the test solution the area of any peak corresponding to 
Z-dothiepin is not greater than 7.5 per cent of the sum of the 
areas of the peaks due to Z-dothiepin and E-dothiepin. 

Heavy metals (2.3.13). Dissolve the residue obtained in the 
test for Sulphated ash in 0.5 ml of hydrochloric acid, evaporate 
to dryness, dissolve the residue in 2 ml of water, neutralise to 
phenolphthalein solution with dilute sodium hydroxide 
solution and dilute to 15 ml with water, 12 ml of the resulting 
solution complies with the limit test for heavy metals, Method 
D (20 ppm), using 10 ml of lead standard solution (2 ppm ph). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 

on 1.5 g. 

Loss on drying (2.41 9). Not more than 0.5 per cent. determined 

on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.6 g in 100 ml of acetone and add 15 ml 

mercuric acetate solution. Titrate with 0.1 Mperchloric acid. 

using 3 ml of a saturated solution of methyl orange in acetone 

as indicator. Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03319 g of 

C I9H2I NS,HC1. 

Storage. Store protected from light. 

Dothiepin Capsules 
Dothiepin Hydrochloride Capsules; Dosulepin Capsules; 
Dosulepin Hydrochloride Capsules. 

Dothiepin Capsules contain not less than 92.5 per cent au 
not more than .L07.5 per cent of the stated amount of dothiepin 
hydiochloride, C I9H2I NS ,H Cl 

Usual strength. 25 mg.  

Eldxetranctitriacciauta7ty of the contents of the capsules containing 

01 g of Dothiepin Hydrochloride with 20 ml of ethanol, filter 

and remove the ethanol from the filtrate by evaporation. The 

residue 

 SO 

complies 

I 

pi ml i egs iwn  15t hint the 

ofsulphuric  f

followingsup hu r tests . 

A.S  pi a dark red colour is re°:  
produced. 

B.On  20 mg determine by the oxygen-flask method (2.3.34), 

using a mixture of 15 ml of water and 1 ml of hydrogen peroxide 

solution (20 volume) as the absorbing liquid. The solution 

gives the reactions of sulphates (2.3.1). 

C.It gives reaction (A) of chlorides (2.3.1). 

 

Tests 
oe" 

Related substances. Determine by thin-layer chromatography 
(2.4.1 7 L coating the plate with silica gel HF254. 

Mobile phase. A mixture of 90 volumes of 1,2-dichloroethane, 
10 volumes of 2-propanol and 1 volume of strong ammonia 

Test t ol tion (a). Extract a quantity of the contents of the 
capsules containing about 0.25 g of Dothiepin Hydrochloride 
by shaking for 2 minutes with 5 ml of chloroform, centrifuge 
and use the supernatant liquid. 

Test solution (b). Dilute 2 ml of test solution (a) to 5 ml with 
chloroform. 

Reference solution. A freshly prepared solution containing 
0.02 per cent w/v each of 11-(3-dimethylamino-propylidene)- 
6H-dibenzo[b,e] thiepin-5-oxide RS and 6H-dibenzo-
Th4thiepin-11-one RS in chlorofirm. 

Apply to the plate 5 ill of the reference solution and 10 pi of 
the test solutions. After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. In the chromatogram 
obtained with the reference solution the spot with the lower 
Rf  value is more intense than any corresponding spot in the 
chromatogram obtained with test solution (b). In the 
chromatogram obtained with test solution (a) any secondary 
spot other than any spot corresponding to the spot with the 
lower Rf  value in the chromatogram obtained with the reference 
solution is not more intense than the proximate spot in the 
chromatogram obtained with the reference solution. 

Z-Isomer. Determine by gas chromatography (2.4.13). 
rest solution. Use the supernatant liquid obtained by extracting 

quantity of the mixed contents of 20 capsules containing 
25  mg of Dothiepin Hydrochloride with 5 ml of methanol and centrifuging.  

Chromatographic system 
- a glass column 1.8 m x 3 mm, packed with acid-washed, 

silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of cyanopropylmethyl phenyl methyl 
silicone fluid (such as OV-225), 
temperature: 
column.200°, 
inlet port. 260 °, 
flame ionisation detector, 

- nitrogen as the carrier gas. 

In the chromatogram obtained with the reference solution a 
peak due to Z-dothiepin is present with a retention time of 
approximately 0.83 relative to the retention time ofthe principal 
peak which is due to E-dothiepin. In the chromatogram obtained 
with the test solution the area of any peak corresponding to 
Z-dothiepin is not greater than 7.5 per cent of the sum of the 
areas of the peaks due to Z-dothiepin and E-dothiepin. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.5 g of Dothiepin Hydrochloride and extract 
with 20 ml followed by four quantities, each of 
10 ml, of chloroform, filtering each extract through the same 
filter. Evaporate the combined extracts to dryness, dissolve 
the residue in 100 ml of acetone and add 15 ml of mercuric 
acetate solution. Titrate with 0.1 M perchloric acid, using 
3 ml of a saturated solution of methyl orange in acetone as 
indicator. Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.03319 g of 
CI9H2INS,HCI. 

Storage. Store protected from moisture. 

Dothiepin Tablets 

Dothiepin Hydrochloride Tablets; Dosulepin Tablets; 
Dosulepin Hydrochloride Tablets 

Dothiepin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of dothiepin 
hydrochloride, C 19 112I NS,HCI. 

Usual strengths. 25 mg; 50 mg; 75 mg; 100 mg; 150 mg. 

Identification 

Extract a quantity of the powdered tablets containing about 
0.2 g of Dothiepin Hydrochloride with 20 ml of 
dichloromethane, centrifuge, filter through anhydrous sodium 
sulphate and evaporate the filtrate to dryness. Dissolve the 
residn'e in-the irk i mum quantity of ethanol and add an excess 
of:ether. Filter the precipitate, wash with ether and dry. The 
residue complies with the following tests. m. 

11 

- 	- 
Reference solution. A 0.5 per cent w/v  solution  of  dothtepin hydrochloride  RS in methanol. 
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DOTHIEPIN TABLETS DOXAPRAM HYDROCHLORIDE 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dothiepin 

hydrochloride RS or with the reference spectrum of dothiepin 
hydrochloride. 

Tests 
Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 10 

volumes of 2-propanol and 90 volumes of 1,2-dichloroethane 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.25 g of Dothiepin Hydrochloride with 5 ml of 
dichloromethane, centrifuge and use the clear supernatant 

liquid. 

Reference solution (a). Dilute 2.0 ml of the test solution to 5.0 

ml with dichloromethane. 

Reference solution (b). A solution containing 0.010 per cent 

w/v each of 3-(dibenzolb,dthiepin-11(6H)-ylidene) -N, N-

dimethylaminopropan- 1-amine S-oxide hydrochloride RS 

and 3-(dinbenzolb,dthiepin-11(6H)-one RS in chloroform. 

Apply to the plate 5 pi of each solution. Allow the mobile 
phase to rise about three-fourths of the height of the plate. 
Dry the plate in air and examine under ultraviolet light at 
254 nm. In the chromatogram obtained with reference solution 
(b) the spot with the lower Rf value is more intense than any 
corresponding spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent). In the chromatogram 
obtained with test solution, any secondary spot other than 
any spot corresponding to the spot with the lower Rf value in 
the chromatogram obtained with reference solution (b) is not 
more intense than the proximate spot in the chromatogram 
obtained with reference solution (b) (0.2 per cent) 

1-Impurity. Determine by gas chromatography (2.4.13). 

Test solution. Disperse a quantity of tablet powder containing 
25 mg of the Dothiepin Hydrochloride in 5.0 ml of methanol 

for 15 minutes, centrifuge and use the supernatant liquid. 

Reference solution. A 0.5 per cent w/v solution of dothiepin 

hydrochloride RS in methanol. 

Chromatographic system 
- a glass column 1.8 m x 3 mm, packed with acid-washed, 

silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of cyanopropylmethyl phenyl methyl 
silicone fluid (Such as OV-225), 

- temperature: 
column. 200°, 
inlet port. 260°, 
flame ionisation detector, 

- nitrogen as the carrier gas, 
injection volume: 1 Ill.  

In the chromatogram obtained with the reference solutio n a  
peak due to Z-dothiepin is present with a retention time of  
approximately 0.83 relative to the retention time of the pri ncipal 

 peak which is due to E-dothiepin. In the chromatogram obtained 
 with the test solution the area of any peak corresponding to 

 Z-dothiepin is not more than 7.5 per cent of the sum of the 
 areas of the peaks due to Z-dothiepin and E-dothiepin. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Dothiepin Hydrochloride 
with about 70 ml of O. 1 Mhydrochloric acid, shake for about 
30 minutes and dilute to 100.0 ml with 0.1 M hydrochloric 

acid and filter, rejecting the first few ml of filtrate. Dilute 25.0 

ml of this solution to 100.0 ml with 0.1 Mhydrochloric acid. 

Reference solution. A 0.0125 per cent w/v solution of 
dothiepin hydrochloride RS in 0.1 M hydrochloric. acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 10 volumes of 

tetrahydrofuran, 40 volumes of acetonitrile, and 
50 volumes of 0.5 per cent w/v solution of potassium 

dihydrogen orthophosphate adjusted to pH 3.0 with 
2M orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 231 nm, 
- injection volume: 201.11. 

Doxapram Hydrochloride 

/ 
N 0 

• H CI 

CH 3 

f436N262jici 
	 Mol. Wt. 415.0  

Doxapram Hydrochloride is (RS) - 1 -Ethy1 -4-(2 -morp troll no-
ethy0-3,3-diphenyl-2-pyrrolidone hydrochloride. 

Doxapram Hydrochloride contains not less than 98.0 per cent 
and not more than 100.5 per cent of C2414301•120 2,HCI, calculated 
on the dried basis. 

Category. Respiratory stimulant. 

Pose. Post anaesthetic use, intravenous infusion at 0.5 to 1.5 
mg per Kg, maximum 4 mg per Kg; for drug induced CNS 
depression, primary dose 2 mg per Kg intravaneous, repeat in 
5 minutes and then every 1 to 2 hours until the patient awakens, 
total maximum daily doses up to 3 g. 

Description. A white or almost white, crystalline powder. 

Identification 

Test B may be omitted if 	A and C are carried out. TegrA 
may be omitted if tests B and C are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with doxapram 
hydrochloride RS or with the reference spectrum of doxapram 
hydrochloride. 

B.Determine by thin -layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 10 volumes of 1.7 per cent w/v of 
ammonia, 10 volumes of 2-propanol and 80 volumes of 
2- methylpropanol. 

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 
Reference solution. A 0.1 per cent w/v solution of doxapram 
hydrochloride RS in methanol. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with dilute 
potassium iodobismuthate solution and examine immediately. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with the reference solution. 
C.It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution in water 
is clear (2.4.1) and colourless (2.4.1). 

PH (2.4.24). 3.5 to 5.0, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. 

Optical rotation (2.4.22). - 0.1° to + 0.1°, determined on 
5.0 per cent w/v solution in carbon dioxideci: 
Related substances. Determine by liquid chrOmatography (2.4d4). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the mobile phase. 

Reference solution (c). A 0.1 per cent w/v solution of 
doxapram impurity B RS a4RS)-1-ethyl-4-1 -2-[(2- 
hydroxyethyl) aminoJethyI]-3,3-diphenylpyrrolidin-2-one 
RS) in the mobile phase. To 1.0 ml of this solution, add 1.0 ml 
of the test solution and dilute to 100.0 ml with the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm), 

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of a 0.082 per cent w/v solution of 
sodium acetate, adjusted to pH 4.5 with glacial acetic 
acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 214 nm, 
- injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to doxapram and 
doxapram impurity B is not less than 3.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). Dissolve 2.0 g in a mixture of 15 volumes 
of water and 85 volumes of methanol and dilute to 20 ml with 
the same solvent mixture. 12 ml of this solution complies with 
limit test for heavy metals, Method D (20 ppm), using 10.0 ml 
of lead standard solution (2 ppm Ph). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). 3.0 per cent to 4.5 per cent, determined 
on 1,4g-by drying in an oven at 105°. 

Assaissoive 0.3 g in a mixture of 10 ml of 0.01 M 
hyth;ochli)ric acid and 50 ml of ethanol (95 per cent). Titrate 

- 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content, C I9H2I NS,HC1 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 
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DOXAPRAM INJECTION DOXEPIN CAPSULES 

with 0.1 M sodium hydroxide, determining the end point 
potentiometrically (2.4.25). Read the volume added between 
the 2 points of inflexion. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0415 g of 

C24H31C 1N202. 

Doxapram injection 
Doxapram Hydrochloride Injection 

Doxapram Injection is a sterile solution of Doxapram 
Hydrochloride in Water for Injections. 

Doxapram Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent w/v of doxapram hydrochloride, 
C24H3oN202,HCI,H20. 

Usual strength. 20 mg per ml. 

Identification 

A.To a volume containing 50 mg of Doxapram Hydrochloride, 
add 10 ml of water and 2 ml of 1 M sodium hydroxide and 
extract with two 10 ml quantities of ether. Wash the combined 
extracts with 5 ml of water, dry over anhydrous sodium 

sulphate, filter and evaporate to dryness. Recrystallise the 
residue from 10 ml of 0.01 M methanolic hydrochloric acid. 
On the residue determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with doxapram hydrochloride RS, treated in similar 
manner or with the reference spectrum of doxapram. 

B. When examined in the range 230 nm to 350 nm (2.4.7) of the 
solution obtained in the Assay exhibits maxima at about 
253 nm, 258 nm and 265 nm. 

C. It gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 3.5 to 5.0, determined in a 1.0 per cent w/v solution 
of doxapram hydrochloride. 

Bacterial endotoxins (2.2.3). Not more than 3.3 Endotoxin Units 
per mg of doxapram hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (injections). 

Assay. Dilute a volume containing 0.2 g of Doxapram 
Hydrochloride to 250 ml with water. Measure the absorbance 
of the resulting solution at the maximum at 258 nm (2.4.7). 
Calculate the content of C 24 H30N,02,HC1,H20 in the injection 

doxapram hydrochloride RS. 

Storage. It should not be allowed to freeze.  

Doxepin Hydrochloride 

,HCI 

CI9H2I NO,HC1 Mol. Wt. 315.8 

Doxepin Hydrochloride is 3-(6H-dibenz[b,e]oxepin-11- ylidene) 
propyldimethylamine hydrochloride. It consists of a mixture 
of Z and E isomers. 

Doxepin Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C I9H2INO,HC1. calculated 
on the dried basis. 

Category. Antidepressant. 

Dose. Initially, the equivalent of 75 mg of doxepin daily. i n 
 divided doses, increased gradually to a maximum of 300 mg 

daily, in divided doses. 

Description. A white, crystalline powder; odour, slight and 
amine-like. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with doxepin 

hydrochloride RS or with the reference spectrum of doxepin 
hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.01 M methanolic hydrochloric 

acid shows an absorption maximum only at about 297 rim; 
absorbance at about 297 nm, about 0.60.  

C. Dissolve 5 mg in 2 ml of nitric acid; a red colour is produced 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use and 

protect them from light. 	 11111' 

411 Solvent mixture. 1 volume of 1 M sodium hydroxide and 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Chr°111aastia°girnalePshc  si stseyesltecinolumn 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 

(5 tun), 
- mobile phase: a mixture of 20 volumes of acetonitrile 

and 30 volumes of phosphate buffer solution prepared 

by dissolving 1.42 g of anhydrous disodium hydrogen 
phosphate in water, adjusted to pH 7.7 with 
orthophosphoric acid and dilute to 1000 ml with water 
and 50 volumes of methanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 20 p.l. 

Name 
	 Relative 	Correction 

retention time 	factope 

Doxepin impurity A' 
	

0.5 

Doxepin impurity C 2 
	

0.6 

Doxepin impurity B 3 
	

0.7 	1.7 

Doxepin (Retention time: 
about 18 minutes) 
	

1.0 

'doxepinone, 

2desmethyldoxepin, 

'doxepinol. 

, Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to doxepin impurities A, B 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any peak corresponding to doxepin impurity 
C is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
\A ith reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Z-Isomer. Determine by liquid chromatography (2A.14). 
Test solution. Dissolve 20 mg of the substance tinder 
examination  in the mobile phase and dilute to.NIO ml with-the 

mobile phase. Dilute 1.0 ml of this solution to 10.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 12 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 gm) with a specific 
surface area of 220 m 2/g and a pore size of 80 nm, 

- column temperature: 50°, 
- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of 3.0 per cent w/v solution of sodium 
dihydrogen phosphate previously adjusted to pH 2.5 
with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the test solution. The test is not valid unless the 
resolution between the peaks due to E-isomer ( I st peak) and to 
the Z-isomer (2nd peak) is not less than 1.5. Calculate the ratio 
of the area of the peak due to the E-isomer to the area of the 
peak due to the Z-isomer: this ratio is 4.4 to 6.7 (13.0 per cent to 
18.5 per cent of the Z-isomer). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.6 g in 100 ml of acetone and add 15 ml of 
mercuric acetate solution. Titrate with 0. 1 Mperchloric acid, 
using 3 ml of a saturated solution of methyl orange in acetone 
as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03158 g of 
C I9H2I NO,HC1. 

Storage. Store protected from light. 

Doxepin Capsules 
Doxepin Hydrochloride Capsules 

Doxepin Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of doxepin, 
CI9H2INO. 

Usual strengths. 25 mg; 50 mg and 75 mg. 

Identification 

Wash a quantity of the contents of the capsules containing 
0.1 g of doxepin with 3 quantities, each of 5 ml, of light 
petroleum (40° to 60°). Dry the residue in air and extract with 
3 quafitities,• -each of 10 ml, of chloroform, evaporate the 
combined extracts to dryness and dry the residue at 105°. The 
dried residue complies with the following tests. 

volumes of the mobile phase. ni 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml With 

from the absorbance of a 0.08 per cent w/v solution,. of , the solvent mixture. solvent  

R 	
, 

ef_er:e. nce.. .stution (a). Dilute 1.0 nil of the test solution to 
.. „„...,......, 	.. 	.. 

• ';: ,;-,7- 
,;:--r,-,:-,:t•-• 19:0 mVwith.the solvent mixture. 

...4 
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DOXEPIN CAPSULES DOXOFYLLINE TABLETS 

Labelling. The label states the strength in terms 
equivalent amount of doxepin. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with doxepin 
hydrochloride RS or with the reference spectrum of doxepin 
hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.01 Mmethanolic hydrochloric 
acid shows an absorption maximum only at about 297 nm; 
absorbance at about 297 nm, about 0.60. 

C.Dissolve 5 mg in 2 ml of nitric acid; a red colour is produced. 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Z-isomer. 13.0 per cent to 18.5 per cent, determined by the 
following method. 

Determine by gas chromatography (2.4.13). 

Test solution. Use the supernatant liquid obtained by extracting 
a quantity of the mixed contents of 20 capsules containing 
25 mg of doxepin with 5 ml of methanol and centrifuging. 

Reference solution. A 0.5 per cent w/v solution of doxepin 
hydrochloride RS in methanol. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of cyanopropylmethyl phenyl methyl 
silicone fluid (such as OV-225), 

- temperature: 
column.200°, 
inlet port. 260°, 

- flame ionisation detector, 
- nitrogen as the carrier gas. 

In the chromatogram obtained with the reference solution a 
peak due to Z-doxepin immediately precedes and is adequately 
separated from the principal peak which is due to E-doxepin. 
Measure the areas or heights of the peaks due to Z-doxepin 
and E-doxepin in the chromatograms obtained with the test 
solution and the reference solution. Calculate the content of 
the Z-isomer in the capsules. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 30 mg of doxepin, add 50 ml of 0.1 M 
methanolic hydrochloric acid, shake for 30 minutes and add 
sufficient 0.01 M methanolic hydrochloric acid to produce 
100.0 ml. Centrifuge 40 ml of this solution and dilute 10.0 ml of 
the clear supernatant liquid to 100.0 ml with 0.01 Mmethanolic 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 297 nm (2.4.7). Calculate the 
content of C I9H 2I NO taking 150 as the specificabsorbame, at 
297nm. 

Storage. Store protected from light and mot :7( 
yr 

C11H14N404 	 Mol. Wt. 266.3 

Doxofylline is 7 -(1,3 -dioxolan-2 -ylmethyl) -3,7 -dihydro- 

Category. Bronchodilator. 

Dose. Orally upto 1200 mg daily. 

Description. A white to off white crystalline powder. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with doxofylline RS or with 

the reference spectrum of doxofylline. 

B. When examined in the range of 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in water shows an absorption 

maximum at about 274 nm. 

Tests 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). A solution containing 0.05 per cent 

w/v each of doxofylline RS and theophylline RS in the mobile 

phase. 

Reference solution (1)). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 iim) (such as 

-CostnOsi 1 C18), 
and 20 

mobile phase: a mixture of 80 volumes of water 
volumes of acetonitrile, 

_ flow rate: 0.8 ml per minute, 
_ spectrophotometer set at 274 nm, 

Inject iliireecfetrienncveosloumlutei:o2n0(gb)11 The test is not valid unless the 
resolution between the peaks due to theophylline and 
doxofylline is not less than 5.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 

peak due to theophylline is not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the area of any other 
secondary peak is not more than the area of the peak in the 
chromatogram obtained reference solution (b) (0.5 per cent). 

The sum of areas of all the secondary peaks is not more than 
twice the area of the peak in the chromatogram obtained 
reference solution (b) (1.0 per cent). 

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 40 mg of substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.004 per cent w/v solution of 
doxoffiline RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Cosmosil C18), 

- mobile phase: a mixture of 80 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 

acetonitrile, 
cr ethtoopnhitorsipiehate in 1000 ml of water, and 20 volumes of 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 274 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0. 

Inject the reference solution and the test solution. 
Calculate the content of C11H14N404. 

temperature
Sto ra ge .-- 

Stnoore
t exceeding 

30dfrom light and moisture,- at a 

Doxofylline Tablets 

Doxofylline Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
doxofylline, CIIH14N404. 

Usual strength. 400 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing about 
0.1 g of Doxofylline with 40 ml of chloroform, filter and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained from doxofylline RS or with the 
reference spectrum of doxofylline. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of 0.01 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtered 
solution, suitably diluted if necessary with the medium, at the 
maximum at about 275 nm (2.4.7). Calculate the content 
of C I I H I4N404  in the medium from the absorbance obtained 
from a solution of known concentration of doxofylline RS in 
the same medium. 

D. Not less than 75 per cent of the stated amount of 
CIIH141\1404. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing about 25 mg of Doxofylline in 25.0 ml in the mobile 
phase and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
doxofylline RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Use chromatographic system as described under Assay. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0, theoretical plates is not less 
than 1500 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 

Doxofylline 

H 3 C 

1,3-dimethy1-1H-purine-2,6-dione. 

Doxofylline contains not less than 98.0 per cent and no 
than 102.0 per cent of C 11 H 14N404, calculated on the 
basis. 

t more 
dried 

Identification 

IP 

cr; 
1 4 
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Identification 

In -theAssay, the principal peak in the chromatogram obtained 
with the test -  solution corresponds to the peak in the 

omatogram obtained with reference solution (a). 
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obtained with reference solution (b) (0.5 per cent) and the sum 
of areas of all the secondary peaks is not more than the area of 
the peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 50 mg of Doxofylline in 
70 ml of methanol, sonicate for 15 minutes and dilute to 
100.0 ml with methanol, filter. 

Test solution (b). Dilute 2.0 ml of test solution (a) to 50.0 ml 
with the mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
doxofylline RS in methanol. 

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 30 volumes of water and 70 

volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 274 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 2.0, theoretical plates is not less 
than 1500 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C I , HI4N404 in the tablets. 

Storage. Store protected from light and moisture. 

Doxorubicin Hydrochloride 

OH 
	

0 
- OH 

'OH 
,HCI 

H 3C0 0 OH 
o 

NCH 3  

HO 
NH2 

C27 H 29 N 0 I I , H CI 

hydroxyacety1-1-methoxy-7,8,9,10-tetrahydronaph t h a 
 5,12-dione hydrochloride, a substance produced by the 

of certain strains of Streptomyces coeruleorubidus 
 peucetius or obtained by any other means. 

Doxorubicin Hydrochloride contains not less than 98 
cent and not more than 102.0 per cent of C27H29NO 
calculated on the anhydrous and solvent-free basis. 

Category. Cytotoxic. 

Dose. To be determined by the physician in accordanc 
the needs of the patient. 

Description. An orange-red, crystalline powder; hygros 

must be handled with care avoiding contact with skin 
CAUTION - Doxoruhicin Hydrochloride is poisonoinis. It  and  

inhalation of airborne particles. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B and C may he omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.61 
Compare the spectrum with that obtained with doxorubicin 
hydrochloride RS. 

B. When examined in the range 220 nm to 550 nm (2.4.7), a 
0.001 per cent w/v solution in ethanol (95 per cent) exhibits 
maxima at about 234 nm, 252 nm, 288 nm, 475 nm, 495 nm and 
530nm. 

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 

(c). 

D. Dissolve 10 mg in 0.5 ml of nitric acid, add 0.5 ml of water 

and heat over a flame for 2 minutes. Allow to cool and add 
0.5 ml of silver nitrate solution; a white precipitate is 
produced. 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution. 

Related substances. Determine by liquid chromato graphy 

(2.4.14). 

examination in sufficient of the mobile phase to produce 
Test solution (a). Dissolve 50 mg of the substance 50 ml. under 

100 ml Test solution (b). Dilute 10 ml of test solution (a) to 
with the mobile phase. 

ubicin 
ride RS 

phase. 
phase. 

Reference solution (h). Dilute 5 ml of reference solution (a) to 

20 iniv  with the Imutoiobnile(opha D

issolve er Ref issolve 50 mg of doxorubicin 
hydrochloride RS in the mobile phase and dilute to 50 ml with 
the  mobile phase. Dilute 10 ml of this solution to 100 ml with 

ctheh:tobile phase. 

octadecylsilane bonded to porous silica (5 gm), 

natographic system 
a stainless steel column 25 cm x 4 mm, packed with 

mobile phase: a mixture of equal volumes of acetonitrile 
and a solution containing 2.88 g per litre of sodium 
dodecylsulphate and 2.25 g per litre of orthophosphoric 
acid, 

 flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

Inject test solution (a) and reference solutions (a) and (b). 
Continue the chromatography for 3.5 times the retention time 
of doxorubicin of about 8 minutes. The test is not valid unless 
in the chromatogram obtained with reference solution (a) the 
resolution factor between the peaks due to doxorubicin and 
epirubicin is at least 2.0. 

In the chromatogram obtained with the test solution the area 
of any peak other than the principal peak is not more than the 
area of the peak corresponding to doxorubicin in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the peak corresponding to doxorubicin in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Aceto ne and ethanol. Not more than 2.0 per cent w/w together 
of whi ch not more than 0.5 per cent w/w is acetone, determined 
by gas chromatography (2.4.13), injecting 1 pl of each of two 
soluti mis 

Test solution. A 5.0 per cent w/v solution of the substance 
under examination and 0.1 per cent w/v of dioxon in water. 

0.05 per cent w/v of ethanol and 0.1 per cent w/v of the internal 
standaer 

Reference 

d. 

Refer 	solution. 0.05 per cent w/v of acetone, 

Chromatographic system 
- a glass column 2 m x 3 mm, packed with acid-washed 

diatomaceous support (180 to 250 mesh) impregnated 
with 10 per cent w/w of polyethylene glycol 20,000 
(such as Carbowax 20M or Chromosorb E/AW), 

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14) by the 
procedure described under the test for Related substances. 

Inject test solution (b) and reference solution (c). 

Calculate the content of C2 7H29NO 1 1 ,HC1. 

Doxorubicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 2.2 Endotoxin 
Units per mg. 

Doxoruhicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from moisture. I f the material is sterile, 
it should be stored in sterile, tamper-evident containers and 
sealed so as to exclude micro-organisms. 

Labelling. The label states whether or not the material 
is intended for use in the manufacture of parenteral 
preparations. 

Doxorubicin Injection 
Doxoruhicin Hydrochloride Injection 

Doxorubicin Injection is a sterile solution of Doxorubicin 
Hydrochloride in Water for Injections made isotonic with 
Sodium Chloride, Dextrose or other suitable added 
substances. It is either supplied as preformed solution or it is 
prepared by dissolving the contents of a sealed container 
containing Doxorubicin Hydrochloride with or without auxiliary 
substances in the requisite amount of Water for Injections or 
Sodium Chloride Injection as directed on the label. 

Doxorubicin Injection contains not less than 90.0 per cent and 
not more than 115.0 per cent of the stated amount of 
doxorubicin hydrochloride, C 27H29N0 1 ' ,Ha 

Usual strength. 2 mg per ml. 

Reference solution (a). Dissolve 10 mg of doz.% 
Mot: Wt. 5810.0 hydraehloride RS and 10 mg of epirubicin hydrochlo 

Doxorubicin Hydrochloride is (8S,105)-10-[(3-arnino-2 -,3; 	" in the mobilephase and dilute to 50 ml with the mobil( 
trideoxy-a -L-/yxo-hexopyranosyl)oxy]-6,8,1.1 -trihydroxy- 8- Dilute 10 ml of this solution to 100 ml with the mobile 
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Tests 

pH (2.4.24). 2.5 to 4.5 for the preformed solution and 4.5 to 6.5, 
determined in the injection prepared in accordance with the 
directions on the label. 

Bacterial endotoxins (2.2.3). Not more than 2.2 Endotoxin Units 
per mg of doxorubicin hydrochloride, determined in a solution 
prepared by diluting the injection, if necessary, with water 
BET to obtain a concentration of 2.0 mg of doxorubicin 
hydrochloride per ml. 

Sterility. Complies with the test for sterility, Method A, (2.2.11), 
using the entire contents of all the containers collected 
aseptically. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. A solution containing 0.05 per cent w/v of 
doxorubicin hydrochloride prepared by diluting a measured 
volume of the injection containing not less than 
2 mg of Doxorubicin Hydrochloride with the mobile phase or 
by dissolving the contents of the sealed container in sufficient 
mobile phase to give a solution of the same strength. 

Reference solution (a). A 0.05 per cent w/v solution of 
doxorubicin hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 
w/v each of doxorubicin hydrochloride RS and epirubicin 
hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of a solution 

containing 0.288 per cent w/v of sodium dodecyl 
sulphate and 0.23 per cent w/v of phosphoric acid, 
45 volumes of acetonitrile and 5 volumes of methanol, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 p1. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to doxorubicin and epirubicin 
is not less than 2.0 and the relative standard deviation for 
replicate injections is not more than 1.0 per cent. 

Calculate the content of C 27H29NOII,HC1 in the injection. 

Storage. Store the sealed container at a temperature not 
exceeding 30°. Store the preformed solution protected from 
light in a refrigerator. Use the solution prepared in the liquid 
stated on the label immediately after preparation but, in any 

case, within the period recommended by the-Manufacturer 
when prepared and stored strictly in accordance with the 
instructions of the manufacturer. 

Doxycycline Hydrochloride 
Doxycycline Hyclate 

OH 0 OH 

OS  I  el  
H H 

CH 3  OH N(CH 3 ) 2  

C22H24N208 ,HC1, 1/2C2H60, 1/2H20 	 Mol. Wt. 513.0 

Doxycycline Hydrochloride is ( 4S,4aR,5S,5aR,6R,12aSH_ 
dimethylamino-1,4,4a,5,5a,6,11,12a-octahydro-3,5,10,12, 12a-
pentahydroxy-6-methy1-1,11 - dioxonaphthacene-2- 
carboxamide hydrochloride hemiethanolate hemihydrate, an 
antimicrobial substance obtained from oxytetracycline or 
methacycline or by any other means. 

Doxocycline Hydrochloride is not less than 95.0 per cent and 
not more than 102.0 per cent of C 22H25C1N208, calculated on 
anhydrous and ethanol free basis. 

Category. Antibacterial. 

Dose. The equivalent of 200 mg of doxycycline on the first 
day followed by 100 mg daily. 

Description. A yellow, crystalline powder; odour. slightly 
ethanolic; hygroscopic. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with doxycycline 

hydrochloride RS or with the reference spectrum of 

doxycycline hydrochloride. 

B. Determine by thin-layer chromatography (2.4.7), coating 

the plate with silica gel H. 

Mobile phase. A mixture of 59 volumes of dick( )0 )1i/ethane. 

35 volumes of methanol and 6 volumes of water. 

Test solution. Dissolve 50 mg of the substance under 

examination in 100 ml of methanol. 

Reference solution (a). A 0.05 per cent w/v solution of 

doxycycline hydrochloride RS in methanol. 

Reference solution (b). A solution containing 0.05 per cent 

w/v each of doxycycline hydrochloride RS and tetracycline 

hydrochloride RS in methanol. 

Spray-the plate, evenly with a 10 per cent w/v solution of 

horizontal position for at least 1 hour. Immediately before use 

dry it at 110°  for 1 hour. Apply to the plate 1 p.1 of each solution. 

After development, dry the plate in a current of air and examine 

under ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 

that in the chromatogram obtained with reference solution (a). 

The test is not valid unless the chromatogram obtained with 

reference solution (b) shows two clearly separated spots. 

C.To about 2 mg add 5 ml of sulphuric acid; a yellow colour 

is produced. 

D.A 5 per cent w/v solution gives the reactions of chlorides 

(23.1). 

Tests 

pH ( 1 .4.24). 2.0 to 3.0, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -105° to -120°, calculated on 
anhydrous and ethanol free basis. Determined within 5 minutes 
of preparing, in a 1.0 per cent w/v solution in a mixture of 1 
volume of 1 Mhydrochloric acid and 99 volumes of methanol. 

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in a mixture of 1 volume of 1 Mhydrochloric acid 
and 99 volumes of methanol, measured within 1 hour of 
preparing the solution, at the maximum at about 349 nm, 
0.300 to 0.335, calculated on anhydrous and ethanol free basis. 

Light-absorbing impurities. Dissolve 0.1 g in sufficient of a 
mixture of 1 volume of 1 Mhydrochloric acid and 99 volumes 
of methanol to produce 10 ml. Absorbance of the solution at 
about 490 nm (2.4.7), when measured within 1 hour of 
preparing the solution, not more than 0.07, calculated on 
anhydrous and ethanol free basis. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 80 mg of the substance under 
examination in 100 ml of 0.01 Mhydrochloric acid. 

Reference solution (a). A 0.08 per cent w/v solution of 
doxyc•cline hydrochloride RS in 0.01 M hydrochloric acid. 

Reference solution (b). A 0.08 per cent w/v solution of 
6-epichx-ycycline hydrochloride RS in 0.01 M hydrochloric 
acid. 

Reference solution (c). A 0.08 per cent w/v solution of 
methacycline hydrochloride RS in 0.01 Mhydrochloric acid. 
Reference solution (d). A solution containing 0.0016 per cent 
wiv each of 6-epidoxyccline hydrochloride RS and 
methacycline hydrochloride RS in 0.01 Mhydrochloric acid. 
Reference solution (e). Dilute a mixture of 4 volumes of 
reference solution (a), 1.5 volumes of referOnce -Mlition (b) and ,1 j hyoludromechofiorreifc ideraecnce.  solution (c) to 15 volumes- with 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to10 pm), 
- mobile phase: a solution prepared by adding 60 g of 

2-methyl -2-propanol to a volumetric flask with the aid 
of 200 ml of water, adding 400 ml of phosphate buffer 
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water, 

- column temperature. 60°, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Using reference solution (e). The test is not valid unless (a) 
the resolution between the first peak (methacycline) and the 
second peak (6-epidoxycycline) is at least 1.25, (b) the 
resolution between the second peak and the third peak 
(doxycycline) is at least 2.0 (adjust the content of 2-methy1-2- 
propanol in the mobile phase if necessary) and (c) the tailing 
factor for the third peak is at most 1.25. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation of the area of the peak due to 
doxycycline is not more than 1.0 per cent. 

Inject the test solution and reference solution (d). In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to methacycline or 6-epidoxycycline is 
not greater than the area of the corresponding peak in the 
chromatogram obtained with reference solution (d); the area 
of any peak appearing between the solvent peak and the peak 
corresponding to methacycline and the area of any peak 
appearing on the tail of the main peak is not greater than 
25 per cent of that of the peak corresponding to 
6-epidoxycycline in the chromatogram obtained with reference 
solution (d). 

Ethanol. 4.3 to 6.0 per cent w/w ofC 2H60. 

Determine by gas chromatography (2.4.13). 

Test solution (a). A 1 per cent w/v solution of the substance 
under examination in a 0.05 per cent v/v solution of I-propanol 
(internal standard) in water (solution A). 

Test solution (b). A 1 per cent w/v solution of the substance 
under examination in water. 

Reference solution. A 0.05 per cent v/v solution of ethanol in 
solution A. 

Chromatographic system 
,column 1.5m x 4 mm, packed with porous polymer 

:-***beads (80 to 100 mesh) (such as Porapak Q), 

CONH2 

OH 
.HCI, 1 /2 C2H5OH, 1/2 H2O 

disodium edetate the pH of which has been adjusted to 

9.0 with 10 M sodium hydroxide. Allow the plate to dry in a 
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- temperature: 
column.135°, 
inlet port and detector. 150°, 

Calculate the content of C41 60 taking 0.790 g as its weight per 

ml (2.4.29) at 20°. 
Heavy metals (2.3.13). 0.4 g complies with the limit test for 
heavy metals, Method B (50 ppm). 

Sulphated ash (2.3.18). Not more than 0.4 per cent. 

Water (2.3.43). 1.4 to 2.8 per cent, determined on 1.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 80 mg of the substance under examination 
and dissolve in 100 ml of 0.01 M hydrochloric acid. 

Reference solution. A0.08 per cent w/v solution of doxycycline 

hydrochloride RS in 0.01 M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 pm), 
- column temperature: 60° 
- mobile phase: a solution prepared by adding 60 g of 

2-methyl -2-propanol to a volumetric flask with the aid 
of 200 ml of water, adding 400 ml ofphosphate buffer 

pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl 

ammonium hydrogen sulphate previously adjusted to 

pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 

cent w/v solution of disodium edetate previously 

adjusted to pH 8.0 with 2 M sodium hydroxide and 

diluting to 1000 ml with water, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 2 -,H 25C1N,08. 

Doxycycline Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement. 

Bacterial endotoxins (2.2.3). Not more than 1.14 Endotoxin 
Units per mg. 

Doxycycline Hydrochloride intended for use in the 
manufacture of parenteral preparations without a .further 

appropriate sterilisation procedure complies with the 
following additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

I . 

Storage. Store p 
temperature not exceeding 30°. If the substance is intended  
for use in the manufacture of parenteral preparati ons, 

protected from light and moisture at 

container should be sterile, tamper-evident and sealed -- so as  

to exclude micro-organisms. 

Labelling. The label states, where applicable, that the material 
is sterile. 

Doxycycline Capsules 
Doxycycline Hydrochloride Capsules 

Doxycycline Capsules contain not less than 90.0 per centt of and 
not more than 120.0 per cent of the stated an 
doxycycline, C 22H24N 208. 

Usual strengths. The equivalent of 50 mg; 100 mg; 200 mg of 
doxycycline. 

Identification 

A. Determine by thin-layer chromatography (2 4 1'). coating 

the plate with silica gel H. 

Mobile phase. A mixture of 59 volumes of dichlon methane, 

35 volumes of methanol and 6 volumes of water. 

Test solution. Shake a quantity of the contents of the capsules 

containing 50 mg of anhydrous doxycycline with 100 ml of 

methanol for 1 to 2 minutes, centrifuge and use the supematant 

liquid. Prepare freshly. 

Reference solution (a). A 0.05 per cent w/v solution of 

doxycycline hydrochloride RS in methanol. 

Reference solution (b). A solution containing 0.05 per cent 

w/v each of doxycycline hydrochloride RS and tetracycline 

hydrochloride RS in methanol. 

Spray the plate evenly with a 10 per cent w/v solution of 

disodium edetate the pH of which has been adjusted to 

9.0 with 10 M sodium hydroxide. Allow the plate to dry in a 

horizontal position for at least 1 hour. Immediately before use 
dry it at 110° for 1 hour. Apply to the plate 1 Ill of each solution. 

After development, dry the plate in a current of air and examine 
it under ultraviolet light at 365 nm. The principal spot 

in the 

chromatogram obtained with the test solution corre
sponds to 

that in the chromatogram obtained with reference solution,a) 

The test is not valid unless the chromatogram obtained h 

reference solution (b) shows two clearly separated 
spots.  

Tests 

Light-absorbing impurities. Dissolve the contents of 
5 capsules as completely as possible in sufficient of a mixture 
of I Volume of 1 M hydrochloric acid and 99 volumes of 
methanol to produce a solution containing the equivalent of 
1 . 0 per cent w/v of anhydrous doxycycline and filter. 
Absorbance of the filtrate at about 490 nm, not greater than 
0.2 (2.4.7), calculated with reference to the dried contents of 
the capsules. 

Related substances. Determine by liquid chromatography 
i i.4.14 ►  

Test solution. Dissolve a quantity of the contents of the 
capsules containing 7 mg of anhydrous doxycycline in 10 ml 
of0.01M hydrochloric acid, filter and use the filtrate. 

Reference solution (a). A 0.08 per cent w/v soloiltion of 
doxycycline hydrochloride RS in 0.01 M hydrochloric acid. 

Reference solution (b). A 0.08 per cent w/v solution of 
6-epidoxycycline hydrochloride RS in 0. 01 M hydrochloric 
acid. 

Reference solution (c). A 0.08 per cent w/v solution of 
methacycline hydrochloride RS in 0.01 M hydrochloric acid. 

Reference solution (d). A solution containing 0.0016 per cent 
w/v each of 6-epidoxycycline hydrochiloride RS and 
methacycline hydrochloride RS in 0.01 M hydrochloric 
acid. 

Reference solution (e). Dilute a mixture of 4 volumes of 
reference solution (a), 1.5 volumes of reference solution (a) 
and 1 volume of reference solution (c) to 25 volumes with 
0.01 .ti hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 p.m), 
- column temperature. 60°, 
- mobile phase: a solution prepared by adding 60 g of 

2-methyl -2-propanol to a volumetric flask with the aid 
of 200 ml of water, adding 400 ml of phosphate birffil-
p118.0, 50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
p1-1 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Using reference solution (e) adjust the attenuation to -obtain _ Peaks with a height corresponding to at least 50 per cent of full-scale 
deflection of the recorder. The test isliot valid unless 

(a) the resolution factor between the first peak (methacycline) 
and the second peak (6-epidoxycycline) is at least 1.25, (b) the 
resolution factor between the second peak and the third peak 
(doxycycline) is at least 2.0 (adjust the content of 
2-methylpropan-2-ol in the mobile phase if necessary). 

Inject reference solution (a).The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the test solution and reference solution (d) and record 
the chromatograms. In the chromatogram obtained with the 
test solution the area of any peak corresponding to 
methacycline or 6- epidoxycycline is not greater than the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (d) (2 per cent, with reference to doxycycline 
hydrochloride), the area of any peak appearing between the 
solvent peak and the peak corresponding to methacycline 
and the area of any peak appearing on the tail of the main peak 
is not greater than 25 per cent of that of the peak corresponding 
to 6-epidoxycycline in the chromatogram obtained with 
reference solution (d) (0.5 per cent, with reference to 
doxycycline hydrochloride). 

Loss on drying (2.4.19). Not more than 8.5 per cent, determined 
on 0.5 g of the contents of the capsules by drying in an oven 
at 105° for 2 hours. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve the mixed contents of 20 capsules 
containing about 17.5 mg of anhydrous doxycycline in 
sufficient 0.01 M hydrochloric' acid to produce 25.0 ml and 
dilute 4.0 ml of this solution to 25.0 m I with the same solvent. 

Reference solution. A 0.0128 per cent w/v solution of 
doxycycline hydrochloride RS in 0.01 M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 pm), 
- column temperature. 60°, 
- mobile phase: a solution prepared by adding 60 g of 

2-methyl -2-propanol to a volumetric flask with the aid 
of 200 ml of water, adding 400 ml ofphosphate buffer 
pH 8.0, 50 ml of a I per cent w/v solution of tetrabutyl 
ammonium hydrogen .sulphate previously adjusted to 
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water, 

rate: 1 ml per minute. 
-spectrop4otometer set at 254 nm, 

_ injection - injection volume: 20 pl. 
w,ives the reactions of chlorides (2.3.1). 	

add 2 1111 of 
B. To 0.5 mg of the contents of the capsules 

sulphuric acia; a yellow colour is produced. 

C. A 5. per cent w/v solution of the contents of the capsules  
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DOXYCYCLINE DISPERSIBLE TABLETS 

Inject the reference solution. The test is not valid unless the 
relative standard deviation of the area of the peak due to 
doxycycline is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H24N 208  in the capsules. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of doxycycline. 

Doxycycline Dispersible Tablets 
Doxycyline Dispersible Tablets contain doxycycline 
monohydrate in a suitable dispersible base. 

Doxycycline Dispersible Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of doxycycline, C22H24N208. 

Usual strength. 100 mg. 

Identification 

A. Determine by thin - layer chromatography (2.4.17), using 
the plate coated with silica gel H. 

Mobile phase. A mixture of 6 volume of water, 35 volume of 
methanol and 59 volume of dichloromethane. 

Test solution. Disperse a quantity of powder containing the 
equivalent of 0.05 g of anhydrous doxycycline in 100.0 ml of 
methanol, centrifuge and filter the supernatant liquid. 

Reference solution (a). A 0.05 per cent w/v solution of 
doxycycline hyclate RS in methanol. 

Reference solution (b). A 0.05 per cent w/v each of 
doxycycline hyclate RS and tetracycline hydrochloride RS 
in methanol. 

Spray the plate evenly with a 10.0 per cent w/v solution of 
disodium edetate, adjusted to pH 9.0 with 10M sodium 
hydroxide. Allow the plate to dry in a horizontal position for 
at least 1 hour. Immediately before use dry it at 110° for 1 hour. 

Apply to the plate 1 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 365 
nm. The principal spot in the chromatogram obtained with the 
test solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots. 

B. In the Assay, the principal peak in the- chfbitiatogiam 
obtained with the test solution is same corresponds to that in 
the chromatogram obtained with reference solution 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a solution prepared by dissolving 2 
sodium chloride in 7 ml of hydrochloric acid and suffi 
water to produce 1000 ml, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measu re 
 the absorbance of the filtrate, suitably diluted with dissolution 

medium at the maximum at about 276 nm (2.4.7). Calculate th e 
 content of anhydrous doxycycline, C22H24N208 in the medium 

from the absorbance obtained from a solution of known 
concentration of doxycycline hyclate RS. 

D. Not less than 70 per cent of the stated amount of 
C22H241•1208. 

Light absorbing impurities (2.4.7). Dissolve a quantity of the 
 powdered tablets in sufficient mixture of 1 volume of IM 

hydrochloric acid and 99 volumes of methanol to produce 
a solution containing the equivalent of 1.0 per cent w/v of 
anhydrous doxycycline, filter. The absorbance of the filtrate 
at 490 nm is not more than 0.20, calculated with reference to 
the dried powdered tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 80 mg of anhydrous doxycycline, in 
80 ml of 0.01 M hydrochloric acid, mix with the aid of 
ultrasound and dilute with 0.01 M hydrochloric acid to 
100 ml with 0.01M hydrochloric acid, filter use the 
supernatant liquid. 

Reference solution (a). A 0.08 per cent w/v solution of 
doxycycline hyclate RS in the 0.01M hydrochloric acid 

Reference solution (b). A 0.08 per cent w/v solution of 
6-epidoxycycline hydrochloride RS in the 0 OIM 
hydrochloric acid. 

Reference solution (c). A 0.08 per cent w/v solution of 
metacycline hydrochloride RS in the 0.01M hydrochloric 
acid. 

Reference solution (d). A 0.0016 per cent w/v each of 
6-epidoxycycline hydrochloride RS and metacycline 
hydrochloride RS in the 0.01M hydrochloric acid 

Reference solution (e). A mixture of 4 volumes of reference 
solution (a), 1.5 volumes of reference solution (b) and 1 volume 
of reference solution (c), dilute to 25.0 ml with 0.01 M 

hydrochloric acid 

Cht.ottlatOgraphic system 
- -a stai*ss steel column 25 cm x 4.6 mm, packed With 

styrene-divinylbenzene co-polymer (81.1m), 

!!" 

g of 
eient 

12-  

r 20 1 8  

w 
	phase: 
 temperature 

 ilutrdaturee 6:6700m,  
111b 

	ml of 2-methylpropane-2-ol in 
20oOnil: le as m l water with the aid of ultrasound, add 400 ml of 
phosphate buffer pH 8, 50 ml of 1.0 per cent w/v solution 

of tetrabutylammonium hydrogen sulphate, adjusted 
to pH 8 with 2M sodium hydroxide and 10 ml of 4.0 per 
cent solution of disodium edetate, adjusted to pH 8 
with 2Msodium hydroxide, dilute to 1000 ml with water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

reference solution (e). The test is not valid unless, the 
ition between the peaks corresponding to the metacycline 
he 6-epidoxycycline is not less than 1.25 and the 
ution between the peaks corresponding to 
doxycycline and doxycycline is not less than 2.0. 

reference solution (d) and the test solion. In the 
latogram obtained with the test solution the area of any 
corresponding to metacycline and 6-epidoxycycline is 

more than the area of the corresponding peak in the 
latogram obtained with reference solution (d) (2.0 per 
and the area of any other secondary peak is not more 
0.25 times the area of the principal peak in the 
latogram obtained with reference solution (d) (0.5 per 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1.0 g of powdered tablets by drying in an oven at 60° at 
pressure not exceeding 2 kPa for 2 hours. 

Other test. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14), using 
the chromatographic conditions as described in Related 
substances. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of anhydrous doxycycline in 
20m1 of 0.1 M hydrochloric acid with the aid of ultrasound, 
dilute to 200.0 ml with water, mix. Centrifuge and use the 
supernatant liquid. 

w ith 

 

Reference n c e solution. Dissolve 0.115 g of doxycycline hyclate 
RS in 20 ml of 0.1 M hydrochloric acid and dilute to 200.0 ml 

th 

  

exceeding 

the reference solution and the test solution. 

Calculate the content of C 22H 241\1,0,, in the tablets. 

Stora igien.gS3too.re.  protected from moisture at a temperature not 

DROSPIRENONE 

Drospirenone 

H3 

C24H3003 	 Mol. Wt. 366.5 

Drospirenone is 3-0xo-60, 70: 150, 160 -dimethylene-17a-
pregn-4-en-21, 17-carbolactone. 

Drospirenone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2 4 E13003 , calculated on the dried 
basis. 

Category. Aldosterone receptor antagonist. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with drospirenone 
RS or with the reference spectrum of drospirenone. 

B. Specific optical rotation (see Tests). 

Tests 

Specific optical rotation (2.4.22). -187.0° to-193.0°, determined 
in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of water and acetonitrile. 

Test solution. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture. Dissolve the contents of a 
vial containing 0.06 mg of drospirenone impurity E RS [3- 
oxo-6a,7oc,15a,16a-tetrahydro-3 ...H,3 H-dicyclopropa 
[6,7:15,16]pregn-4-en-21,17-carbolactone (17-epidro-
spirenone)J RS in 1.0 ml of the resulting solution. 

Inject 
resolt 
and t 
resol 
6-epi( 

Inject 
chron 
peak 
not 
chron 
cent) 
than 
chron 
cent). 

Labelling. (1) The label states the quantity of the active 

in mneedyicaltienlye;b(e2fo) rTe hue tablets seta 	should be disperie . d. water  with tilt solvent mixture. Further dilute 1.0 ml of this 
ingredient in terms of the equivalent amount.- -of antridr644us ..Ref:nce soliition (h). Dilute 1.0 ml of the test solution to 
doxycycline; 

	

 - 	' '--,a-  ---- 	solution to 10.0 nil with the solvent mixture. -•.\ 	,..,..: . ..,•.. ,,- f.. 	- 	, _, 	4., 

-A-7-: 	,.,,,Lk.....  •  ,._,;_,*, 
-.P;---f- 

4-0--  

 - 
 ,c.t.:4%,_ ,... ,,,r, 

... 	,e.,  . 	,..  .--., 	v.. , 	_ 



711111111111111)  2018 
DROSPIRENONE 

  

Reference solution (c). Dissolve 30 mg of drospirenone RS in 
the solvent mixture and dilute to 50.0 ml with the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 35°, 
- mobile phase: A. water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 10 

Time 
	

Mobile phase A 
	

Mobile phase B 
(in min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

63 
	

37 

2 
	

63 
	

37 

16 
	

52 
	

48 

23 
	

52 
	

48 

31 
	

20 
	

80 

39 
	

20 
	

80 

40 
	

63 
	

37 

50 
	

63 
	

37 

The relative retention time with respect to drospirenone peak 
for drospirenone impurity E is about 1.1. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to drospirenone impurity E 
and drospirenone is not less than 5.0. 

Inject reference solutions (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances with the following 
modifications. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 24H3003 • 

Storage. Store protected from light and moisture. 

Drospirenone and Ethinylestradiol 
Tablets 
Drospirenone and Ethinyl Estradiol Tablets contain not l ess 

 than 90.0 per cent and not more than 110.0 per cent of the  
stated amounts of drospirenone, C24H300 3  and e thi nvi  

tradiol. 
)2 mg.  

Identification 

In the Assay, the principal peaks in the chromatogram ° 
with the test solution correspond to the principal peak 
chromatogram obtained with the reference solution. 

 

btained 
s in the 

 

Tests 

Dissolution (2.5.2). 

NOTE - A volume of methanol not to exceed 2.0 per cent of 
the total volume of standard solution may be used to dissolve 
drospirenone RS and ethinyl estradiol RS. 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time.50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a cellulose filter having an average pore diameter not greater 
than 0.45 gm, rejecting the first 10 ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. Dissolve a suitable quantities of 
drospirenone RS and ethinyl estradiol RS in the water to 
obtain a solution having a known concentration similar to the 
expected concentration of the test solution. 

Chromatographic system 
- a stainless steel column 6 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- mobile phase: a mixture of 60 volumes of water and 40 

volumes of acetonitrile, 
- flow rate: 1 ml per minute, 
- For detection, use UV detector set at 270 nm for 

drospirenone, in series with a fluorescence detector for 
ethinyl estradiol, with excitation at 210 nm and detection 

at 315 nm, or with excitation at 281 nm and detection at 

305 nm, 
- injection volume: 100 gl. 

Inject the reference solution. The test is not valid unless the 

column efficiency determined from drospirenone and ethinyl 

estradiol pis is not less than 2000 theoretical plates. the 

tailing; factor iStiot more than 1.5 for drospirenone and ethinyl 
estradiol and the relative standard deviation for replicate  

2018 	  

tesCTDes
a
. tisiltctu

suoobi( 

, and add 5.0 ml of mobile phase A, mix with the aid of 

drospirenoneIlereferaenncice/s7-oleuptiidornoa.spndirethneontees. 

Inject t 

of approximately  

of
drospirenone dissolved is calculated from the sum of 

11' 

, 

inw r.epidrospirenone, which has a relative retention time 

the contents of C 24H 3003  and C20142402- 

._------- 

ethin ■ 1 estradiol is not more than 3.0 per cent. 

VOTE - In medium, drospirenone is partially converted 

injeCilt IlS for each peak corresponding to drospirenone and 

oximately 1.2 relative to drospirenone. The amount 

test solution. 

:l 

Calculate 

less 

an  h teh 7 5  

per cent of the stated amount of C201 -12402. anandicneobt 
Relate substances. Determine by liquid chromatography 

ltess than 85 per cent of the stated amounts of C 24H 3003  

ad 

bath for not less 10 minutes. Centrifuge the sample until 

solution. Transfer 15 Tablets to a Ifittml glass-stoppered 

nd for not less than 5 minutes, and allow to stand in 

anu(21:s  almost clear supernatant is obtained. Filter the supernatant, 

estradiol 

tdvmuse t hesofilult tr iaot. ne (a)  

.  A solution containing 0.0045 per cent Reference 
 drospirenone RS , 0.00009 per cent w/v of ethinyl 

i ol RS and 0.00009 per cent w/v of A 9,1 1-Ethinyl 
estradio1.19-Nor-17a-pregna-1,3,5(10),9( 1 1 )-tetraen-20-yne-
3,17-di ol (ethinyl estradiol impurity B RS) for the tablets 
containing 0.03 mg of ethinyl estradiol per tablet in mobile 
phase A. Or a solution containing 0.0045 per cent w/v of 
drospirenone RS , 0.00006 per centw/v of ethinyl estradiol 
RS and 0.00006 per cent w/v of A 9,1 1 -Ethinyl estradio1.19- 
Nor-I 7 ot-pregna- 1,3,5( 10),9 (1 1)-tetraen-20-yne-3,17-diol 
(ethinyl estradiol impurity B RS) for the tablets containing 
0.02 mg ofethinyl estradiol per tablet in mobile phase A. 

Reference solution (b). Dilute I volume of the reference 

volumetric 

solution (a) to 10 volumes in mobile phase A. 
oR nefwer 

water 

tn e 

bath for 30 minutes at 40°. Immediately add 1 ml of 

Reference solution (c). Transfer 1.0 ml of 0.054 per cent w/v 

so 	

of drospirenone RS in mobile phase A to a 10-m1 

m  

0.1M sodium hydroxide and allow to stand at room 

tric flask, add 1.0 ml of 0.1 M hydrochloric acid heat 

temperature.  Il

i 

  	Dilute to 10.0 ml with mobile phase A to obtain a 
i containing drospirenone and 1 7-epidrospirenone.

odium hydroxide must he added immediately after 
 for the reaction to proceed properly. The 

1. 

 

g

aphic system 
a stainless steel column 30 cm x 3.0 mm, packed with 
octadecylsilane bonded to porous silica (3 fori),in series, 
by a chromolith column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica, 

DROSPIRENONE AND ETHINYLESTRADIOL TABLETS 

- column temperature: 40°, 
- mobile phase: A.a mixture of 26 volumes of 

acetonotrile, 19 volumes of methanol and 55 volumes 
of water, 

B. a mixture of 76 volumes of acetonotrile, 
19 volumes of methanol and 5 volumes of water, 

- a gradient programme using the conditions given below, 
- injection volume: 20 

For detection, use UV detector set at 222 nm, and a fluorescence 
detector, with excitation at 215 nm, emission at 315 nm. Monitor 
the signal at 344 nm between 37 and 42 minutes. 

NOTE  -  UV Detector and Fluorescence Detector are 
connected in series. Use the response at 344 nm to quantify 
ethinyl estradiol impurity B. 

Time Mobile phase A Mobile phase B Flow 
(in min) 
	

(per cent v/v) 	(per cent v/v) (mYtnin.) 
0 
	

90 	 10 	0.5 
40 
	

90 	 10 	0.5 
53 
	

0 	 100 	0.5 
59 
	

0 	 100 	1.0 
60 
	

90 	 10 	0.5 
70 
	

90 	 10 	0.5 

Name 	Relative Correction Limit Detector 
retention time factor NMT% mode 

Ethinyl Estradiol Degradation 

6a-hydroxyethinyl 
estradiol' 	0.25 

	
1.37 	0.3 

613-hydroxyethinylestr 
adjoins' 
	

0.27 	1.56 	0.3 

6-keto ethinyl 
estradiol 3 
	

0.41 
	

0.43 	1.5 

Ethinyl estradiol 
impurity B 5 
	

0.88 
	

1.0 

Ethinyl estradiol 	1.0 

Any unspecified 
degradation product 
	

1.0 	0.3 

Total degradation 
product 
	

3.0 

enone to 17-epidrospirenone ratio must be between 

contd. 

estradiol, C20E12402. 

Usual strengths. Drospirenone,  3  mg and Ethinyl I., 
0.03 mg; Drospirenone, 3 mg and Ethinyl Estradiol, 0.( 

drosp

ir r  

 S NOTE-
heating 

solution 

FI (215nm/ 
315 nm) 

F1(215 nm/ 
315nm) 

UV222 nm 

Fl (215 mn/ 
344 nm) 

Fl (215nm/ 
315 nm) 
and 
UV 222 nm 

FI(215nm/ 
315nm) 
and 
UV 222 nm 



DROSPIRENONE AND ETHINYLESTRADIOL TABLETS DROTAVERINE TABLETS 

Name 	Relative Correction Limit Detector 
retention time factor NMT% mode 

Drotaverine Hydrochloride 

Drospirenone Degradation Products 

Drospirenone 	0.75 

17-epidrospirenone 4  0.83 	1.0 

Any unspecified 
degradation product 	1.0 

Total degradation 
products 

IP 2018 

less than 10 minutes and allow to equilibrate to room 
temperature dilute to volume with the mobile phase. Centrifuge 
the sample until an almost clear supernatant is obtained. Use 
supernatant. 

UV 222 nm 

0.3 	UV 222 nm 

0.3 	UV 222 nm 

0.5 

contents of C 24 H,,,O: and C,,,E1 240, i n the  Calculate the 
tablets. 

'19-Nor-6a,17a-pregna-1,3,5(10)-trien-20-yne-3,6,17-triol, 

2 19-Nor- 613,17a -pregna-1,3,5(10)-trien-20-yne-3,6,17-triol, 

19-Nor-17a-pregna-1,3,5(10)-trien-20-yne-3,17-dioI-6-one, 

4 17-Hydroxy-613,713:1513,1613-dimethylene-3-oxo-1713-pregn-4-ene-
21-carboxylic acid, y-lactone, 

9,11-Ethinyl estradio1.19-Nor-17a-pregna-1,3,5(10),9(11)-tetraen-
20-yne-3,17-diol. 

Fl = Florescence Detector 

UV= Ultraviolet Detector 

Inject reference solution (a) and test solution. 

Mol .Wt. 434.0 
0010111161W 

C241-1311s104,HC1  

Drotaverine Hydrochloride is (Z)-1-(3, 4-Diethoxybenzylidene)- 

6,7-diethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. 

Drotaverine Hydrochloride contains not less thae -98.0 per 
cent and not more than 102.0 per cent of C 24H31N04,HCI, 
calculated on the dried basis. 

Category. Anticholinergic. 

Description. Light yellow to yellow with greenish tinge, 
odourless, crystalline powder. 

For Ethinyl estradiol Degradation Products - 

In the chromatogram obtained with the test solution, identify 
the ethnyl estradiol degradation product using the relative 
retention times given in the table. Calculate the percentage of 
each ethinyl estradiol degradation product, any unspecified 
degradation products and ethinyl estradiol related compound 
B by using their respective corrected peak area and the peak 
area of ethnyl estradiol from reference solution (a) and compare 
the limits as shown in the table. Disregard the degradation 
products less than 0.1 percent. 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pi 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with the reference solution (0.5 
per cent), and the sum of the areas of all the secondary peaks 
is not more than twice the area of principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm) 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours. 

Assay. Dissolve 0.4 g in a mixture of 50 ml glacial acetic acid 
and 10 ml of mercuric acetate solution. Titrate with 0.1M 
perchloric acid, determining the end point potentiometrically 
(2.4.25) Carry out a blank titration. 

1 ml of 0.1M perchloric acid is equivalent to 0.0434 g of 

C241-131N04.HC1. 

Storage. Store protected from moisture. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by drotaverine 
hydrochloride RS or with the reference spectrum of 
drotaverine hydrochloride. 

B.It gives reaction (A) of chlorides (2.3.1). 

Tests 

For Drospirenone Degradation Products - 

In the chromatogram obtained with the test solution, identify 
the drospirenone degradation products using the relative 
retention times given in the table. Calculate the percentage of 
each drospirenone degradation product, and any unspecified 
degradation products by using their respective peak area and 
the peak area of drospirenone from reference solution (a) and 
compare the limits as shown in the table. Disregard the 
degradation products less than 0.1 percent. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Drotaverine Tablets 
Drotaverine Hydrochloride Tablets 

Drotaverine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
drotaverine hydrochloride, C24H31N04.HC1. 

Usual strengths. 40 mg; 80 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Inject the reference solution and the test solution. Tests 

pH (2.4.24). 3.5 to 5.0, determined on 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

mobile 

ils eoplu ht ai so en Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 

Reference 
with 

 th fwerience esoml 
mobile 

bti ioln
e phase. 

Chromatographic 	

1.0 ml of the test solution to 200.0 

Chromatographic system 
a stainless steel column, 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5µm), 

- mobile phase: a mixture of 48 volumes of acetonitrile, 8 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications. 

Test solution. Transfer one tablet in 25 ml voltiMetric flask add 
23 ml of mobile phase, mix with the aid of ulyasound for not 

Other tests. Comply with the tests stated in the Tablets. 

Assay,DeteriAine by liquid chromatography (2.4.14). 

- Test salution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 80 mg of Drotaverine Hydrochloride 

volumes of methanol and 44 volumes of buffer solution 
prepared by dissolving 21.8 g ofsodium acetate in about 
500 ml mo of 

with 
heri,vaatde, add ml of acetic crc and-01101e to 1000.0   

- flow rate: 1 ml per minute, 

19:10: 

Other tests. Comply with the tests stated under Tablets. 

Assay.Determine by liquid chromatography (2.4.14). 

Solvent mixture. 10 volumes of solution prepared by dissolving 
132 g of dibasic ammonium phosphate in 800 ml of water,  
adjusted to pH 6.8 with orthophosphoric acid and diluted to 
1000 ml and 240 volumes of water. 

41 
Test solution. Transfer 10 tablets to a 250-ml volumetric flask, 
add 230 ml of the mobile phase, mixwith the aid of ultrasound 
for not less than 10 minutes, and allow to equilibrate to room 
temperature and dilute to volume with the mobile phase. 
Centrifuge until an almost clear supernatant is obtained Use 
the supernatant. 

Reference solution.A solution containing 0.012 per cent w/v 
of drospirenone RS, and 0.00012 per cent w/v of ethinyl 
estradiol RS (for the tablets containing 0.03 mg of ethinyl 
estradiol per tablet) or 0.00008 per cent w/v of ethinyl estradiol 
RS (for the tablets containing 0.02 mg of ethinyl estradiol per 
tablet) in the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- mobile phase: A mixture of equal volumes of acetonitrile 

and the solvent mixture, adjusted to pH 6.8 with 
orthophosphoric acid, 
flow rate: 1.2 ml per minute, 

- For detection, use UV detector at 270 nm for 
drospirenone and a series with a fluorescence detector 
for ethinyl estradiol, with excitation at 285 nm emission 
at 315 nm connected in series, 

- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor for drospirenone and ethinyl estradiol is not 
more than 1.8 and the relative standard deviation for replicate 
injections for each of the peaks corresponding to drospirenone 
and ethinyl estradiol is not more than 2.0 per cent. 

Calculate the contents of C 24 H 3003  and C 20 H 240_,  in the 
tablets using responses of UV detector and flurescence • 	• 
deletion 

Storage. Store protected from moisture. 



DULOXETINE HYDROCHLORIDE DULOXETINE GASTRO-RESISTANT TABLETS 

in 50 ml of methanol with the aid of ultrasound for 15 minutes 
and dilute to 100.0 ml with methanol. Dilute 5.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution. A0.08 per cent w/v solution of drotaverine 
hydrochloride RS in methanol. Dilute 5.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 25 volumes of buffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate in water and dilute to 1000 ml with 
water, adjusting the pH to 6.5 with sodium hydroxide 
solution ,40 volumes of methanol and 35 volumes of 
acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 200 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 24H 3I N04.HC1 in the tablets. 

Duloxetine Hydrochloride 

S 

0 	
,CH3 , HCI 

H 

C I8H 19NOS,HCI 	 Mol. Wt. 333.9 

Duloxetine Hydrochloride is (g)-N-Methy1-3-(1-naphthyloxy)- 
3-(2-thienyl) propan- l -amine hydrochloride. 

Duloxetine Hydrochloride contains not less than 97.5 per cent 
and not more than 102.0 per cent of C I8H I ,NOS, HCI, calculated 
on the dried basis. 

Category. Antidepressant. 

Description.A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotofretry (2:4:4 
Compare the spectrum with that obtained with duloxetine' 

hydrochloride RS or with reference spectrum of duly 
hydrochloride. 

B. A 0.5 per cent w/v solution gives reaction (A ) 01 chlorides 
(2.3.1). 	 -*W.& 
C. Enantiomeric purity (see Tests). 

Tests 

Specific optical rotation (2.4.22). +119.0° to +127.0°, dete 
in a 1.0 per cent w/v solution in methanol, at 20°. 

Related substances.Determine by liquid chromatograp_ Aiii  
(2.4.14). 

NOTE - Prepare the solutions immediately before use and 
perform the test protected from light. 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water. 

Test solution (a). Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 200.0, 
the solvent mixture. 

Test solution (b). Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 nil with 
the solvent mixture. Dilute 1.0 ml of the solution to 10.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 
duloxetine impurity F RS((3S)-N-methy1-3-(naphthalene-l-
yloxy)-3-(thiophene-3-y1) propane- 1 -aminefin the mobile 
phase. In order to prepare impurity C and D, in situ, heat the 
solution at 60° for 1 hour. 

Reference solution (c). A 0.005 per cent w/v solution of 
duloxetine hydrochloride RS in the solvent mixture. 

Chromatographic system 	 7111.s. 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (3.5 lam), 

- column temperature: 40°, 
- mobile phase: a mixture of 13 volumes of acetonitrile,  

17 volumes of propanol and 70 volumes of 
hexanesulphonate solution prepared by dissolving 10.3 
g of sodium hexanesulphonate in a solution prepared 
by dissolving 1.7 ml orthophosphoric acid in 900 nil 

water adjusted to pH 2.5 with diluted.sodium hydroxide 
solution and diluted to 1000 ml with water, 

- 	rate: 1 ml per minute, 
..:spectrOphotometer set at 230 nm, 

Z.  injection volume: 20 pl. 
•  

Relative 
retention time 

Duloxetme impurity C' 0.4 

Duloxetine impurity D 2  0.5 

Duloxetine (retention time: about 16 minutes) 1.0 

Duloxetine impurityF 3  1.1 

,4-1(1 RS)-3-(methylamino)-1 -(thiophen-2-y1 )propyljnaphthalen- 1 -ol, 

: ieo 21  en3:SSanPie-ht  N: 
 

resolution 

reference 
 between :3:  3 	 e n peaks due to duloxetine impurity C and D 

3(3S) -1 -yloxy)-3-(thiophen-3-yl)propan- 1- 

solution (b). The test is not valid unless the 

is not less than 1.5 and peak to valley ratio is nA less than 4.0. 

Inject reference solution (a) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
peak corresponding to duloxetine impurity F is not more than 
4times the area of principal peak in the chromatogram obtained 
with the reference solution (a) (0.4 per cent). The area of any 
other secondary peak is not more than the area of principal 
peak in the chromatogram obtained with the reference solution 
(a) (0.1 per cent). The sum of the areas of all the secondary 
peaks is not more than 5 times the area of principal peak in the 
chromatogram obtained with the reference solution (a) (0.5 
per cent),Ignore any peak with an area less than 0.5 times the 
area of principal peak in the chromatogram obtained with the 
reference solution (a) (0.05 per cent). 

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 5 mg of the substance under 
examination 

 phase. 
. i the mobile phase and dilute to 100.0 ml with the bil   

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution (b). Dissolve 5 mg each of duloxetine 
impurity A RS (3R)-N-methyl-3-(naphthalen- I -yloxy)-3- 

mobile 

oi bophepnh- a2 s- ey .1)propan- 1 -amine RS) and the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 

ile 

  

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel OD for chiral separation(5 ptm), 
- column temperature: 40°, 
- mobile phase:a mixture of 17 volumes of isopropanol 

aond i8e3thvy in  oialummee,  sof hexane, containing 0.2 per cent v/v 
of d  

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl.  

The relative retention time with reference to duloxetine 
(retention time: about 7 minutes) for duloxetine impurity A is 
1.3. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to duloxetine and duloxetine 
impurity A is not less than 3.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to duloxetine impurity A is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) using the 
chromatographic system, test solution (b) and reference 
solution (c) as described in the Related substances. 

Inject reference solution (c) and test solution (b). 

Calculate the content of C I8H 19NOS, HCI. 

Storage. Store protected from light and moisture. 

Duloxetine Gastro-resistant Tablets 
Duloxetine Gastro-resistant Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of duloxetine, C I8H 19NOS. 

Usual strengths. 20 mg; 30 mg; 40 mg; 60 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium.750 ml of 0.1 M hydroch/oric acid. 
Speed and time. 100 rpm and 120 minutes. 

Withdraw a suitable volume of the medium, centrifuge at 3500 
rpm for 15 minutes, use the supernatant lquid and measure the 
absorbance of the same, and suitably diluted with the 
dissptiition medium, at the maximum at about 289 nm (2.4.7). 
Calculate the -content of C I8 H 19NOS. in the medium from the 

• absorbance obtained from a solution of known concentration 
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of duloxetine hydrochloride RS in 10 ml methanol prepared 
with the aid of ultrasound and diluted to similar concentration 
using dissolution medium. 

Calculate the content of C I8H 19NOS in the medium. 

D. Not more than 10 per cent of the stated amount of 
C I8H 19NOS. 

Apparatus No. 2, 

Medium. 000 ml of phosphate buffer pH 6.8, 

Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium, centrifuge at 3500 
rpm for 15 minutes, use the supernatant ]quid and measure the 
absorbance of the same, suitably diluted with the dissolution 
medium, at the maximum at about 289 nm (2.4.7). Calculate the 
content of C 18H 19NOS. in the medium from the absorbance 
obtained from a solution of known concentration of duloxetine 

hydrochloride RS in 10 ml methanol prepared with the aid of 
ultrasound and diluted to similar concentration using 
dissolution medium. 

Calculate the content of C I8H 19NOS in the medium. 

D. Not less than 70 per cent of the stated amount of C 18H 19NOS. 

Other tests. Comply with the tests stated under Tablets 
(Gastro-resistant tablets). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 60 mg of duloxetine, add 70 ml of the 
mobile phase, mix with the aid of ultrasound and dilute to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution. A 0.0065 percent w/v solution of 
duloxetine hydrochloride RS in mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica ( 5 pm), 
- mobile phase: a mixture of 40 volumes of a buffer solution 

prepared by dissolving 3.8 g of ammonium acetate in 
1000 ml of water, adjusted to pH 5.7 with 10 percent 
w/v perchloric acid and 60 volumes of methanol, 

- flow rate: 1.0 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 IA 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Storage. Store protected from moisture, at a tem 
exceeding 30°. 

Labelling. The label states the strength in term 
equivalent amount of duloxetine. 

Dutasteride 

C27H3oF6N202 	 Mol. Wt. 528.5 

Dutasteride is 3-oxo-N-(2,5-bistrifluoromethyl)phenyl-4-aza. 
5 a-androst-l-ene-17/3-carboxamide. 

Dutasteride contains not less than 98.0 per cent and not more 
than 102.0 per cent of C27H30F6N202, calculated on the 
anhydrous basis. 

Category. Benign prostatic hypertrophy agent. 

Dose. 0.5 mg daily. 

Description. A white to off-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dutastcride RS 

or with the reference spectrum of dutasteride. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 20 volumes of acetonitrile and 80 volumes 

of mobile phase B. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture and dilute to 
25.0 ml with the solvent mixture. 

Reference solution. A 0.001 per cent w/v solution of 
dutasteride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm packed with 

iiieAilane bonded to porous silica (51.1m), 
-mobile -phase: A. a mixture of 80 volumes of buffer 
solution prepared by dissolving 3.12 g of so  

'dihydrogen orthophosphate dihydrate in 1000 ml of 
water, adjust the pH to 5.0 with dilute sodium hydroxide 
solution and 20 volumes of acetonitrile, 

B. a mixture of 20 volumes of water and 
a8Ogrzliuemntepsroogrf aacmmetoeniutrsiin/e, 

using the conditions given below, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 210 nm, 
injection volummeo:b2a0ejtpl. h ase A  

Time 	 Mobile phase B 
(in mil.) (per cent w/v) 	(per cent v/v) 

40 0 60 
6 60 40 
10 50 50 
25 40 60 
35 40 60 
40 30 70 
45 60 40  
50 60 40 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 1.5 per cent. determined on 
0.25 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution. A 0.05 per cent w/v solution of dutasteride 
RS in the solvent mixture. 

Use chromatographic system as described in the Related 
substances. 

• 

Inject the reference solution. The test is not'vallicLunless the 
column efficiency is not  less  than 3000 theoretical lates, 

tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C27H30F6N202. 

Dutasteride Capsules 
Dutasteride Capsules contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dutasteride, C271130F6N202. 

Usual strength. 0.5 mg. 

Identification 

In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 450 ml of medium A for first 25 minutes follo ■N ed by 
addition of 450 ml of medium B, 
Speed and time. 50 rpm and 60 minutes. 

Medium A. To 1000 ml of O./ Mhydrochloric acid, add and 
dissolve 1.6 g of pepsin (label activity 1:3,000) 
Medium B. To 1000 ml of 0. 1 Mhydrochloric acid, add and 
dissolve 40 g of sodium lauryl sulphate, 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of water. 

Test solution. Dilute the filtrate, if necessary with a mixture of 
equal volumes of medium A and medium B. 

Reference solution. A 0.005 per cent w/v solution of dutasteride 
RS in the solvent mixture. Dilute 1.0 ml of this solution to 100.0 
ml with a mixture of equal volumes of medium A and medium B. 

Chromatographic system. 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 jun), 

- column temperature:50% 
- mobile phase: A. 0.1 per cent v/v orthophasphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below. 

flow rate: 1.5 ml per minute, 
spectrOphotometer set at 215 nm, 
injection volume: 80 

Inject the reference solution and the test solitttop.' 

Calculate the content of C 18H 19NOS in the tail  

411  



DUTASTERIDE CAPSULES 

CH3 

Mol. Wt. 312.5 

esterone is 913,10a-pregna-4,6-diene-3,20-dione. 

esterone contains not less than 97.0 per cent and not 
an 103.0 per cent of C21H2802, calculated on the dried 

1.1 0 
C2I 3  '28

2 - 

Dydrog 

Dydrog 
more th 
basis. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 50 50 
14 50 50 
15 20 80 
20 20 80 
22 50 50 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C27H3oF6N202 in the medium. 

D. Not less than 80 per cent of the stated amount of 
C271130F6N202• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of water. 

Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 2 mg of Dutasteride in 2 ml of the solvent 
mixture with the aid of ultrasound for 10 minutes and dilute to 
5.0 ml with the solvent mixture, filter. 

Reference solution. A 0.0004 per cent w/v solution of 
dutasteride RS in the solvent mixture. 

Chromatographic system. 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature: 40 ° , 
- mobile phase: A. water, adjusted to pH 2.5 with 10 per 

cent v/v orthophosphoric acid, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1.3 ml per minute, 

- spectrophotometer set at 250 nm, 
- injection volume: 50  

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 50 50 

55 50 50 

57 10 90 

62 I() 90 

65 50 50 

70 50 50 

1 13  20I8 

Inject the reference solution and the test solution. In 

peaks 

the  
chromatogram obtained with the test solution, the area ofs'atnhye 
secondary peak is not more than the area of the princip a

l in the chromatogram obtained with the reference solution(el 
per cent) and the sum of the areas of all the secondary peak  

is not more than twice the area of the principal peak in tia 

: 

chromatogram obtained with the reference solution 
cent). Ignore any peak with an area less than 0.25 ti mes 

e 

area of the principal peak in the chromatogram obtained 

ei

d 

  p with 

per 

the reference solution (0.25 per cent). 

Other tests. Comply with the tests stated under Cap sules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 75 volumes of acetonitrile and 25 v olumes 
of water. 

flask. Disperse in 12.5 ml of water with the aid of ultn 
Test solution. Place 5 intact capsules into 50-ml voltiasmoeutnrdic. 

add 25 ml of acetonitrile and again sonicate for 5 minutes and 
dilute to 50.0 ml with acetonitrile, filter. 

Reference solution. A 0.005 per cent w/v solution of 
dutasteride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) 
- column temperature: 35°, 
- mobile phase: A. 0.1 per cent v/v orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 275 nm, 
- injection volume:20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 45 55 

10 45 55 

11 20 80 

15 20 80 

16 45 55 

22 45 55 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates. the 

tailing factor not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C27H30F6N202- 

Storage. Store protected from moisture. 
r 	 , 	 . 

Dydr ogesterone 

Categorv. Progestogen. 

Dose. 1 :tiinog:A white o 	

ry 

daily. 

r almost white, crystalline powder; 
odourless or almost odourless. 

Identi ication 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dydrogesterone 
RS or with the reference spectrum of dydrogesterone. 

B.In t re Assay, the principal peak in the chromatogram 
obtaine d with the test solution corresponds to the peak in the 
chroma togram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -446° to -464°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). When examined in the range 230 nm 
to 360 nm, a 0.0015 per cent w/v solution in methanol shows 

more than

hastorpn o.0 tionm. aximum only at about 286 nm. The ratio of the 
absorbance at about 240 nm to that at about 286 nm is not 

e(Re.:4hm.1aelzti m

obile  

Related substances. Determine by liquid chromatography 

Reference 
them

tioonbrie h  (b). Daisle.  u 

Chromatographic 

 
examination 

 1 ml of the test solution to 
500 ml with th 

itographic system 
- a stainless steel column 15 cm x 4.6 mm. packed--With 

column, 
octadecylsilane bonded e4doito porous silica (3 Inn), 

- mobile phase: a mixture of 53 volumes of water, 
26 volumes of ethanol (95 per cent) and 21 volumes of 
acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm and 385 nm, 
injection volume: 10 

The relative retention time with respect to dydrogesterone 
(retention time, about 10.5 minutes): impurity A 
(6-dehydroprogesterone), about 1.16, impurity B (17a-
dydrogesterone) about 1.32 and impurity C (A 8-14 triene 
dydrogesterone), about 0.97. 

The response factors relative to that of dydrogestrone: 
impurity A (6-dehydroprogesterone) 1.0, impurity B 
(1 7a-dydrogesterone), 1.0 and impurity C (A 8-14 triene 
dydrogesterone), 0.899. 

The test is not valid unless the column efficiency is not less 
than 10000 theoretical plates in the chromatogram obtained 
with the test solution. 

For impurity A and impurity B, spectrophotometer set at 
280 nm. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to impurity A is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent) and the area of any peak 
corresponding to impurity B is not more than 2.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). 

For impurity C, spectrophotometer set at 385 nm. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to impurity C, using the response factor, 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The area of any other individual impurity is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
the areas of all the impurities is not more than 
5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject the test solution and reference solution (a). 

Calculate the-content of C21 H2802. 

Storage. Store protected from light and moisture. 
Inject the reference solution. The test is not -vOti unless 'the 
column efficiency is not less than 2000 thedetteal plates and 
the tailing factor not more than 2.0. 

-Li 
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Dydrogesterone Tablets 

Dydrogesterone Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
dydrogesterone, C2IH2802. 

Usual strength. 10 mg. 

Identification 

Extract a quantity of the powdered tablets containing 60 mg of 
Dydrogesterone with 20 ml of methanol, filter and evaporate 
the filtrate to dryness. The residue complies with the following 
tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dydrogesterone 
RS or with the reference spectrum of dydrogesterone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Determine the average weight of 20 tablets. Do 
not powder the tablets. Weigh 20 tablets. Add 
25 ml of water and mix with aid of ultrasound until complete 
disintegration has occurred. Add 200 ml of acetonitrile and 
mix with aid of ultrasound for 15 minutes, dilute to 500.0 ml 
with water and mix. Centrifuge a part of this solution in a 
closed tube for about 5 minutes. Dilute a suitable volume of 
the supernatant liquid with the mobile phase to obtain a 
solution containing about 0.1 mg of dydrogesterone per ml 
and mix. Filter a part of this solution, discarding the first few 
ml of the filtrate. 

Reference solution (a). Weigh 10 mg of dydrogesterone RS, 
add 40 ml of acetonitrile and mix with aid of ultrasound and 
dilute to 100.0 with water, 

Reference solution (h). Dilute 1 ml of the test solution to 
200.0 ml with the mobile phase. 

Chromatographic system 
— a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm),  

rheeterne 

— column temperature. 40°, 
— mobile phase: a mixture of 600 volumes of 1, ate, 

volumes of acetonitrile, 
— flow rate: 1 ml per minute, 
_ spectrophotometer set at 310 nm, 

injection — eticvteiornevteonlutimone: 

time 

 gel 

with 

 . 

The 	to dydrog
euity A 

(6-dehydroprogesterone), about 1.16 and impurity 

( 	
ion time, about 10.5 minutes); imp u r ity 

(17a—dydrogesterone), about 1.32. 

The response factors relative to dydrogestrone are 
impurity A and 1.0 for impurity B. 

The test is not valid unless the column efficiency is 

 

not less 
than 10000 theoretical plates in the chromatogram obtained 
with test solution. 

Inject reference solution (b) and the test solution, In the 

peaks corresponding to 6-dehydroprogesterc 
chromatogram obtained with the test solution the are a of any 

ne and 
17a-dydrogesterone are not more than the area of the principal 
peak obtained with resference solution (b) (0.5 per c( nt each) 
and the sum of all impurities found is not more than t vice the 
area of the principal peak obtained with reference ,c)1 Mon (b) 
(1.0 per cent). 

Uniformity of content. Complies with the test stab .d under 
Tablets. 

Determine by liquid chromatography (2.4.14) as given under 
Related substances using the following test solution. 

Test solution. To one tablet add 5 ml of water and mix with the 

aid of ultrasound. Add 40 ml of acetonitrile and mix with the 

aid of ultrasound for 15 minutes. Add about 50 ml of water 

and swirl for 15 minutes. Dilute with sufficient voter to 

produce 100.0 ml. 

Other tests. Comply with the tests stated uncle! Tat lets. 

Assay. Determine by liquid chromatography (2. 4.14) as 

described under Related substances. 

Inject the test solution and reference solution (a). 

Calculate the content of C 2 1112802 in the tablets. 

Storage. Store protected from light. 

EEbbbeast  asti  E ne Tablets rc  

Ecomon vole Nitrate 

lc Nitrate 

EEconnaa::le Cream co 

zole Pessaries Efavirenz   

Effair  avvirenz Capsules E  
enz Tablets 

Efavirenz, Emtricitabine and Tenofovir Tablets 

Eletriptan Hydrobromide 

Emtricitabine Capsules 

Emulsifying Wax 

Enalapril Maleate 

Enalapril Maleate Tablets 

Enalapril Maleate and Hydrochlorothiazide Tablets 

Enoxaparin Sodium 

Enoxaparin Injection 

Entacapone 

EEnntecatac7virone Tablets 

Entecavir Tablets 

Ephedrine Hydrochloride 

Ephedrine Nasal Drops 

Ephedrine Oral Solution 

Ephedrine Tablets 

EEpPliner 

aserleeHydrochloride 

astine Eye Drops Epin 

EPtifiatide 
 

Eptifibbatide Injection 

and 425 

1116  
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1960 

1962 

1963 
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1970 
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1984 

1985 
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1988 

1989 

1990 

1991 
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1993 

1994 

1995 

Ergocalciferol 

Ergocalciferol Tablets 

Ergometrine Maleate 

Ergometrine Injection 

Ergometrine Tablets 

Ergotamine Tartrate 

Ergotamine Injection 

Ergotamine Tablets 

Erlotinib Hydrochloride 

Erlotinib Tablets 

Erythromycin 

Erythromycin Gastro-resistant Tablets 

Erythromycin Stearate 

Erythromycin Stearate Tablets 

Escitalopram Oxalate 

Escitalopram Tablets 

Escitalopram Oxalate and Clonazepam Tablets 

Eslicarbazepine Acetate 

Eslicarbazepine Tablets 

Esmolol Hydrochloride 

Esmolol Injection 

Esomeprazole Magnesium Trihydrate 

Esomeprazole Gastro-resistant Capsules 

Esomeprazole Gastro-resistant Tablets 

Estradiol and Norethisterone Tablets 

Ethacrynic Acid 

Ethacrynic Acid Tablets 

Ethambutol Hydrochloride 

Ethambutol Injection 

Ethambutol Tablets 

Ethambutol and Isoniazid Tablets 

Ethanol 

Ethanol (95 Per Cent) 

Ethanolamine 

u"' 

Anaesthetic Ether 

Ethinyloestradiol 
Ethinoestradiol Tablets 

L 
r4.,;(,naide 

Ethionarmde Tablets 

Ethopropazine Hydrochloride 

Ethopropazine Tablets 

Ethosuximide 
Ethosuximide Capsules 

Ethosuximide Syrup 

Ethylcellulose 

Ethyl Chloride 

Ethyl Oleate 

Ethylparaben 

Ethyl Vanillin 

Ethylenediamine Hydrate 

Ethyloestrenol 

Ethyloestrenol Tablets 

Etidronate Disodium 

Etidronate Tablets 

Etodolac 

Etodolac Capsules 

Etodolac Prolonged-release Tablets 

Etodolac Tablets 

Etophylline and Theophylline Prolonged-release Tablets 
Etoposide 

 

Etoposide Capsules 

Etoposide Injection 
Etoricoxib 

Etoricoxib Tablets 
Exemestane 

Exemestane Tablets 
Ezetimibe  

Ezeti mibe Tablets 
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EBASTINE 

orthophosphoric acid, adjusted to pH 5.0 with 4.0 per 
cent w/v solution of sodium hydroxide, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 IA 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to ebastine 
impurity D and ebastine impurity C is not less than 2.0. 

Name 
	

Relative 
retention time 

C3:14391\1°2 	
Mol. Wt. 469.7 

Ebastine 
(4-tert-b utylphenyl)butan-l-one. 

is 4-(4-Benzhydryloxy-l-piperidy1)-1- 

Ebastine contains not less than 99.0 per cent and not more 

than 101.0 per cent of C 32H39NO2 , calculated on the auftydrous 

basis. 

Category. Antihistaminic. 

Dose. 10 mg daily. 

Descrip tion. A white or almost white, crystalline powder. 

Identif ication 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ebastine RS or 
with the reference spectrum of ebastine. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4,14). 

NOTE - - Protect the solutions from light.  

Ebastine impurity A' 
	

0.04 

Ebastine impurity B 2 
	

0.05 

Ebastine impurity D3 
	

02 

Ebastine impurity C 4 
	

0.22 

Ebastine impurity F5 
	

0.42 

Ebastine impurity G 6 
	

0.57 

Ebastine 
	

1.0 

Ebastine impurity E' 
	

1.14 

' benzhydrol, 

1 -[4-( 1 , 1 -dimethylethyl)phenyl]ethanone, 

3 1-[4-(1,1-dimethylethyl)phenyl]-4-(4-hydroxypiperidin-1-yl)butan-1-one, 

4  4-(diphenylmethoxy)piperidine, 

1 -[4-( 1 ,1 -dimethylethyl)pheny1]-4-[cis-4-(diphenylmethoxy)-1 -oxidopiperidin-
1 - yl]butan- 1 -one, 

6  1 -[4-( 1 ,1 -dimethylethyl)pheny1]-4-[trans-4-(diphenylmethoxy)- 1 -ox idopiperidin-
1 - yl]butan- 1 -one, 

1 -[4-( 1 , 1 -dimethylpropyl)pheny1]-444-(diphenylmethoxy)piperidin- 1 -yl]butan-

1 - one. 

Solution A. A mixture of 65 volumes of acetonitrile and 
s3o5dyioum hylumesdidorofxaOe.1. 1 per cent w/v solution of orthophosphoric 
acid, adjusted to pH 5.0 with 4.0 per cent w/v solution of 

Test solution. Dissolve 0.125 g of the substance under 
examination in solution A and dilute to 50.0 ml with solution A. 
Rwelve ere: 

RS in so 
solution A. 

Rwefoe mrennlcwieitshosl 

solution 

lt uiotinon A(b).. Dilute 1.0 ml of the test solution to 
10.0 ml with solution A. Dilute 1.0 ml of this solution to 

Chromatographic  ph c system 
a stainless steel column 25 cm x 4.6 mm packed with 
n[trile groups bonded to porous silica (5.pr), -
mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a 0.11 per cent w/v solution of 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.4 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Sulphates (2.3.17). Dissolve 2.5 g in 25 ml of dilute nitric acid. 
Boil under a reflux condenser for 10 minutes. Cool and filter. 
15 ml of the filtrate complies with the limit test for sulphates 
(100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0_5 g. 

ce solution (a). A solution containing 0.025 per cent 
h of ebastine impurity C RS and ebastine impurity D 
lution A. Dilute 1.0 ml of this solution to 100.0 ml with 

-NM 
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E131 RCONAZOLE NITRATE 

Assay. Dissolve 0.35 g in 50 ml of anhydrous acetic acid. 
Titrate with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04697 g of 
C321439NO2. 

Storage. Store protected from light. 

Ebastine Tablets 
Ebastine Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of ebastine, 
C 121-1 19N01. 

[sold strengths. 5 mg; 10 mg; 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that of the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.5 per cent w/v solution of sodium lauryl 
sulphate in 0.1M hydrochloric acid, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of ebastine RS in 
acetonitrile and dilute with the dissolution medium to obtain 
a solution having a concentration similar to that of the test 
solution. 

Use chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

D. Not less than 70 per cent of the stated amount of C321139NO2. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 0.05 g of Ebastine in 35 ml of the solvent mixture 
with the aid of ultrasound and dilute to 50.0 ml with the mobile 
phase A. Centrifuge and filter. 

Reference solution (a). Dilute 0.5 ml of the test solution: to a 
100.0 ml with the mobile phase A. 

Reference solution (b). A solution containing 0.002 p er cent 
 w/v each of ebastine impurity C RS and ebastine impurity D 

RS in the solvent mixture. Dilute 2.5 ml of this solution to 25.0 
ml with the mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. 40 volumes of buffer solution prepared 

by dissolving 11.9 g of orthophosphoric acid in 25 mi 
water and dilute to 50.0 ml with water. Dilute 25.0 ml of 
this solution to 450.0 ml with water, add 6 ml diethvlamine 
and dilute to 500 ml with water, adjusted to pH 6.0 With 
diethylamine and 60 volumes of acetonitrile. 

B. methanol, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 mu, 
-- injection volume: 20 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 80 20 

40 95 5 

55 95 5 

57 80 20 

65 80 20 

Name 
	

Relative 
retention time 

Ebastine impurity C' 
	

0.16 

Ebastine impurity D 2 
	

0.17 

Ebastine impurity A 3 
	

0.24 

Ebastine impurity B 4 
	

0.42 

Ebastine impurity Fs 
	

0.5 

Ebastine impurity 0 6 
	

0.7 

Ebastine (Retention time about 28 minutes) 
	

1.0 

Ebastine impurity E 7 
	

1.35 

' 4-(dirthenylmethoxy)piperidinc, 

= I 44-( I .1 -dirnethylethyl)pheny11-4-(4-hydroxypiperidin-1 -yl)butan -  t -one, 

benzhydrol, 

1 -1.44 I J-dirnethylethyl)phenyllethanone, 

`I .444 1 , I -dimethylethyl)pheny1]-4-[cis-4-(diphenylmethoxy)- 1-oxidopipen 

 yl ]butan- 1-one, 

b1-144 I , 1 -dimethylethyl )pheny11-4-Prans-4-(diphenyltnethoxy)- 1 -ox idopiperidi 

I- yllbutan- I -one, 

'1 -144 1. I -dimetli ■ IpropylVbenyli-4[4-(diphenylmethoxy)piperidin -1-yl]butan-1. 

 one. 

Inject-,reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to ebastine 

cchrornato6.- 

pcssuocrioncinmui:ctilopijodpriynmaal(wa: of 

content. (For tablets containing 10 mg or less) 

with 

impurityimpurity

secfi an; et  oocir: is 

reference

d sarnyot m or e stohlaunt i2o.n0 . 

princ ipal peak in the chromatogram obtained with reference 

solution 
secondary )p(e0a.k2sp is not

nceont tm) and tthhea hs u4m t  tehs  e t  ahree aasr eoaf aolfl thee the 

hromatogram obtained with reference solution (b) and in the 
C and ebastine impurity D is not less than 1.5 in the 

Uniformity of

,,Ain obtained with reference solution (a), the tailing 

peak is not more than 0.4 times the area of the 

2t. hOepteersct 

estated 

 n t ). 
in the chromatogram obtained with reference 

 under Tablets as described in the 

(a) and the test solution. In the 
chromatogram obtained with test solution, the area of any 

Assay with following modifications. 

Testsolution. Disperse 1 tablet in 1 ml of water with intermittent 
shaking, add 20 ml of the solvent mixture and sonicate for 5 
minutes and dilute to 50.0 ml with the solvent mixture, filter. 

Reference solution. Dissolve a suitable quantity of ebastine 
RS in the solvent mixture and dilute with the solvent mixture in 
such a manner to get similar concentration to that of test 

Other

solution.   t  

 Calculate  the content of C 32 H391\10 2  in the tablet. 

ests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of a solution prepared by 
dissolving 0.3 g of orthophosphoric acid in water and dilute 
to 500 ml with water, adjusted to pH 5.0 with I M sodium 
hydroxide, filter and 75 volumes of acetonitrile. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.05 g of Ebastine in 1 50 ml of the 
solvent mixture with the aid of ultrasound for 5 minutes and 
dilute to 250.0 ml with the solvent mixture and filter. 

Reference  thren ecesos 
solvent mixture 
solution. 	per cent w/v solution of ebastine Rs   

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

Cooctluadmnecytelmsilpaenreatuboren: 4de0odto porous silica (5 p.m),
-  

e: . 0  1 

- mobile phase: a mixture of 25 volumes of 0.01 M 
potassium dihydrogen phosphate containing 1 ml of 
triethylamine and 75 volumes of acetonitrile, adjusted 
to pH m l  with orthophosphoric acid, 
flow l  rate: 

 

injection volume: 20 lii. 
spectrophotometer 	255 nm, 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 32H 39NO2  in the tablets. 

Storage. Store protected from light and moisture. 

Eberconazole Nitrate 

C I8H 14C12N2,HNO3 	 Mol. Wt. 392.2 

Eberconazole Nitrate is (R5)-1-(2,4-Dichloro-10,11-dihydro-
511-dibenzo[ad]-5-cyclohepteny1)-1H-imidazole nitrate. 

Eberconazole Nitrate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C i6H 14C1 2N2 .HNO3 , calculated 
on the dried basis. 

Category. Antifungal. 

Description. A white or off-white, crystalline powder. 

I dentification 

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eberconazole 
nitrate RS or with the reference spectrum of eberconazole 
nitrate. 

B. It gives reactions for nitrates (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
ditnethylformamide is clear (2.4.1) and not more intensely 
coloured than reference solution BYS4 (2.4.1). 

Specific optical rotation (2.4.22). -0.2° to +0.2°, determined in 
a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 60 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase, . 

Reference solution (a). A 0.06 per cent w/v solution of 
eberconathle nitrate RS in the mobile phase. 



25 

27 

30 

Name 

EBERCONAZOLE NITRATE 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of eberconazole nitrate RS and C-transposition 
compound in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 25 volumes of 0.1 per cent 

v/v solution of triethylamine in water, adjusted to pH 
8.0 with orthophosphoric acid and 75 volumes of 
methanol, 
flow rate: 0.7 ml per minute. 

- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the eberconazole peak and C-transposition 
compound is not less than 1.2. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to C-transposition compound is not more 
than 0.3 per cent and the area of any other secondary peak is 
not more than 0.1 per cent. The sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Imidazole. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of toluene, 10 volumes 
of n-propanol and 0.5 volume of ammonia. 

Test solution. Dissolve 100 mg of the substance under 
examination in 5.0 ml of the mobile phase. 

Reference solution. A 0.02 per cent w/v solution of imidazole 
in methanol. 

Apply to the plate 5 gl of the reference solution and 50 gl of 
the test solution. Allow the mobile phase to rise 15 cm. Dry the 
plate in air for 15 minutes and expose to iodine vapor for 
30 minutes. Any spot corresponding to imidazole in the 
chromatogram obtained with the test solution is not more 
intense than the spot obtained with the reference solution 
(0.1 per cent). 

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours. 
Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances. 
Inject reference solution (a) and the test solatititi. 
Calculate the content of C I8H 14Cl 2N2 ,HNO3 . 
Storage. Store protected from light. 

Econazole Nitrate 

CI 

, ' N 
N=J  

CI 

C 18H 15C13N20,HN0, 	 Mol. 

Econazole Nitrate is (RS)-142-[(4-chlorophenyl)mei 
2-(2,4-dichlorophenypethy1]-1H-imidazole nitrate. 

Econazole Nitrate contains not less than 98.5 per ce 
more than 101.5 per cent ofC 18H I5C13N20,HNO3, cal 
the dried basis. 

Category. Antifungal. 

Dose. As pessary, 150 mg. 

Description. A white or almost white, crystalline pc 

Identification 

Test A may be omitted if tests B and C are carried olit. Test B 
may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotome ry (2.4.6). 
Compare the spectrum with that obtained with econazole 
nitrate RS or with the reference spectrum of econazole nitrate. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 0.04 
per cent w/v solution in a mixture of 1 volume of 0.1 M 

hydrochloric acid and 9 volumes of 2-propanol shows 
absorption maxima at about 265 nm, 271 nm and 280 nm; the 

ratio of the absorbance at the maximum at about 271 nm to that 

at the maximum at about 280 nm is 1.55 to 1.70. 

C. It gives reaction (A) of nitrates (2.3.1). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 

methanol is clear (2.4.1), and not more intensely coloured 

than reference solution YS7 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1g of the substance under 

examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0ml -witbsethano/. 

Reftr,etke. ,  solittion (b). Dilute 1.0 ml of reference solution (0 

to 25.0 ml with methanol. 

rate: 1 .5 ml per minute, 
trophotometer set at 225 nm, 
tion volume: 10 pl. 

Mobile phase A 
	

Mobile phase B 
(per cent v/v) 

60 
	 ole" 

(per cent v/v) 

40 

10 
	

90 

10 
	

90 

60 
	

40 

Relative 
	

Correction 
retention time 
	

factor 

Econazole impurity A' 
	

0.2 
	

1.4 

Econazole impurity B2 
	

0.6 

Econazole (Retention time: 
about 15 minutes) 
	

1.0 

Econazole impurity C 3 
	

1.1 

' (1RS)-1 -(2,4-dichloropheny1)-2-(1H-imidazol-1-yDethanol, 

2  (2RS)-2-[(4-chlorobenzyDoxy]-2-(2,4-dichlorophenyDethanamine, 

31 -(4-chlorobenzy1)-3-[(2RS)-2-[(4-chlorobenzyDoxy]- 
2-(2,4-dichl )rophenyDethyllimidazolium. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

W 

Inject reference solution (b) and the test solution. In the 

principal 

chromatogram obtained with the test solution, the area of 
peak corre Tonding to econazole impurities A, B and C is not 
more than the area of the principal peak in the chromatogram 

obtained w 

Peaks is not more than 1.5 times the area of the principal peak 

any secondary peak is not more than 0.5 times the area of the 
peak in the chromatogram obtained with reference 

solution (b 

obtained 

(0 . 3  per cieth 

reference solution (b) (0.2 per cent). The area of 

cent). Ignore any peak with an area less than 
0.25 times 

Peak corre  
Chromato: 

(0.1 per cent). The sum of areas of all the secondary 

chromatogram obtained with reference solution (b) 

the area of the principal peak in the chromatogram 

in the chn 

ECONAZOLE CREAM 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 0.4 g and dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04447 g of 
Cisli i5C13N20,HNO3. 

Storage. Store protected from light. 

Econazole Cream 

Econazole Nitrate Cream 

Econazole Cream contains Econazole Nitrate in a suitable basis. 

Econazole Cream contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of econazole 
nitrate, C 18H 15C13N20,HNO3 . 

Usual strength. 1 per cent w/w. 

Identification 

A. Mix a quantity of the cream containing 40 mg of Econazole 
Nitrate with 20 ml of a mixture of 1 volume of I M sulphuric 
acid and 4 volumes of methanol and shake with two quantities, 
each of 50 ml, of carbon tetrachloride, discarding the organic 
layers. Make the aqueous phase alkaline with 2 M ammonia 
and extract with two quantities, each of 40 ml, of chloroform. 
Combine the chloroform extracts, shake with 5 g of anhydrous 
sodium sulphate, filter and dilute the filtrate to 100 ml with 
chloroform. Evaporate 50 ml to dryness and dissolve the 
residue in 50 ml of a mixture of 1 volume of 0.1 M hydrochloric 
acid and 9 volumes of 2-propanol. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 265 nm, 
271 nm and 280 nm. The ratio of the absorbance at about 
271 nm to that at about 280 nm is 1.55 to 1.70. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to econazole in the chromatogram obtained with the reference 
solution (a). 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by gas chromatography (2.4.13). 

, HNO :  

chro_maasttaogrinalepshs steiCsyesl
tem 
c  
olumn 10 cm x 4.6 mm, packed with 

silica 	

octadecylsilane bonded to porous 

1 al 	
_ mbaosbet 

temperature: 35°, 
mobi le phase: 

1(3  lim),  

phase: A. a mixture of 20 volumes of methanol 

-

 
column 

 
and 80 volumes of 0.077 per cent w/v solution of 
atnmonium aceSta.  a m

ixture 
,

ixture of 40 volumes of methanol 
50 volumes of acetonitrile, 
dient programme using the conditions given below, 

and 
- a gra 
_ flow 
- spec 

- inie  Time 
(in min.) 

0 

n c  

ith reference solution (b) (0.05 Okra" and 	Teitsolution. -  Mix a quantity of the cream containing about 
sponding to nitrate ion at the beginning Cif thez.4-,: 40 mgilEcoitazole Nitrate with 20 ml of a mixture of 1 volume 
ram. 	 - 	0.5 M sulphuric acid and 4 volumes of methanol and shake 
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with two quantities, each of 50 ml, of carbon tetrachloride. 
Wash each organic layer in turn with the same 10-m1 quantity 
of a mixture of 1 volume of 0.5 M sulphuric acid and 4 volumes 

of methanol. Combine the aqueous phase and the washings, 
make alkaline with 2 M ammonia and extract with two 
quantities, each of 50 ml, of chloroform. To the combined 
extracts add 10.0 ml of a 0.3 per cent w/v solution of 1,2,3,4- 

tetraphenylcyclopenta-1,3-diene (internal standard) in 

chloroform and 5 g of anhydrous sodium sulphate, shake, 
filter, evaporate the filtrate to a low volume and add sufficient 
chloroform to produce 10.0 ml. 

Reference solution (a). Shake 40 mg of econazole nitrate RS 
with 10.0 ml of a 0.3 per cent w/v solution of the internal 
standard in chloroform and 0.2 ml of strong ammonia solution, 

add 1 g of anhydrous sodium sulphate, shake again and filter. 

Reference solution (b). Prepare in the same manner as 
reference solution (a) but omit the addition of the internal 
standard solution. 

Chromatographic system 
- a glass column 1.5 m x 2 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as OV-17), 

- temperature: 
column. 270°, 
inlet port and detector. 300°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Calculate the content of C 18f1 15C13N20,HNO3 in the cream. 

Storage. Store protected from light at a temperature not 
exceeding 30°. If it is packed in aluminium tubes the inner 
surfaces of the tubes should be coated with a suitable lacquer. 

with 2 M ammonia and extract with two 	

dryness 

quantities( each 

aee the 

of 40 

f 

 40 ml, of chloroform. Combine the chloroform ,nextracts, ol  st. ha of 
with 5 g of anhydrous sodium sulphate, filter and 

u  

filtrate to 100 ml with chloroform. Evaporate 50 ml in ri 

and dissolve the residue in 50 ml of a mixture of 1 volum e 

 

0.1 M hydrochloric acid and 9 volumes of 2-prop,

l

- ness 

When examined in the range 230 nm to 360 nm ( ` .4.67a5  the (2.4.7), the 
resulting solution shows absorption maxima at about 265 

 

271 nm and 280 nm. The ratio of the absorbance 

)- a 

 271 nm to that at about 280 nm is 1.55 to 1.70. 

chromatogram obtained with the test solution cora 
B. In the test for Related substances, the principal spot

that in the chromatogram obtained with reference solution 
nind tshteo 

(b). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), using a precoated silica gel plate (such as Merck 
silica gel 60 plates). 

Mobile phase. A mixture of 70 volumes of chloroform. 20 
volumes of methanol and 10 volumes of an 85 per cent W, 

solution of formic acid. 

Test solution. Mix a quantity of the crushed pessaries 
containing 40 mg of Econazole Nitrate with 40 ml of methanol 

and heat under a reflux condenser for 15 minutes. Allow to 
cool, filter, wash the filter paper with methanol and evaporate 
the filtrate and washings to a volume of about 5 ml. Filter 
through a filter paper (such as Whatman No. 50 paper), wash 
the paper with methanol, evaporate the filtrate and washings 
to dryness and dissolve the residue in 2 ml of methanol. 

Reference solution (a). Dilute 0.5 ml of the test solution to 
100 ml with methanol. 

Reference solution (h). A 2.0 per cent w/N 
econazole nitrate RS in methanol. 

	solution of 

Econazole Pessaries 
Econazole Nitrate Pessaries; Econazole Vaginal Tablets 

base. 

Econazole Pessaries contain Econazole Nitrate in a suitable Apply to the plate 20 .tl of each solution. After development , 

 dry the plate in air and expose to iodine vapour for 1 hour. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a). Ignore any spot with an 

Econazole Pessaries contain not less than 90.0 per cent and Rf value higher than 0.9. 
not more than 110.0 per cent of the stated amount of econazole 
nitrate, C 18H I5C13N20,HNO3 . 

Usual strength. 150 mg. 

Identification 

A. Mix a quantity of the crushed pessaries containing 40 mg 
of Econazole Nitrate with 20 ml of a mixture of 1 volume of 1. M 

ml of 0.1 Mperchloric acid is equivalent to 0 
sulphuric acid and 4 volumes of methanol -and' shake - i)at.1,41 .  INO3 . 
two quantities, each of 50 ml, of carbon teeirachl6ri.d04,,, 	- 	- 

discarding the organic layers. Make the aqueous phase alkalinC' 

Other tests. Comply with the tests stated under Pessaries. 

Assay. Dissolve 5 pessaries in 250.0 ml of anhydrous glacial 

acetic acid with the aid of gentle heat and allow to cool. 
Titrate 100.0 ml of the solution with 0.1 M perchloric acid. 

determining the end-point potentiometrically (2.4.25). CarrY 
out a blank titration. 

.04447 g of 

ttigrf 

Stotage. Store protected from light. 
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Efavirenz 

CI 

C 141-19CIF3NO2 	 Mol. Wt. 315.7 

Efavirenz is (45)-6-chloro-4-(cyclopropylethynyl) 
_IA-dihydro-4-(trifluoromethyl)-2H-3,1-benzoxazin-2-one. 

Efavirenz contains not less than 98.0 per ce9kand not more 
than 102.0 per cent of C I4H9CIF3NO2, calculated on the dried 
basis. 

Category. Antiretroviral. 

Dose. 600 mg daily in divided doses. 

Description. A white or almost white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with efavirenz RS or 
with the reference spectrum of efavirenz. 

B.In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -90.0° to -100.0°, determined 
i n a 0.3 per cent w/v solution in methanol. 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of methanol. 

Reterence solution. Dilute 1 ml of the test solution to 10 ml 
with methanol. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
base deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: a filtered and degassed mixture of 50 
volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogeii phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 

EFAVIRENZ CAPSULES 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the test solution. Determine the amount of related 
substances by area normalisation method. The content of 
any individual impurity is not more than 0.5 per cent and the 
sum of all the impurities is not more than 1.0 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying at 105° in an oven for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.12 g of the substance under 
examination in 100 ml of methanol. 

Reference solution. A 0.12 per cent w/v solution of efavirenz 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a filtered and degassed mixture of 50 

volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihvdrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 14 11 9CIF 1 N0,. 

Storage. Store protected from light. 

Efavirenz Capsules 

Efavirenz Capsules contain not less than 90.0 per cent and not 
more-.than 110:0 per cent of the stated amount of efavirenz, 
C 14119C1F,N0,. 

Usual strengths. 50 mg; 100 mg; 200 mg. 
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Identification 

A. When examined in the range 220 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum as obtained with efavirenz RS of the same 
concentration. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Mix well the contents of 20 capsules and disperse 
a quantity of the mixed contents containing 50 mg of Efavirenz 
in methanol and dilute to 50.0 ml with methanol. 

Reference solution. A 0.1 per cent w/v solution of efavirenz 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: a filtered and degassed mixture of 50 
volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 252 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the test solution. Determine the amount of related 
substances by the area normalisation method. The content of 
any individual impurity is not more than 1.0 per cent and the 
sum of all impurities is not more than 2.0 per cent. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a 1 per cent w/v solution of sodium lauryl 
sulphate, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not greater 
than 1.0 gm, rejecting the first few ml of the filtrate and dilute 
a suitable volume of the filtrate if necessary, with the same 
solvent. Measure the absorbance of the resuhing iolution at 
the maximum at about 247 nm (2.4.7). Calculate the content of 
efavirenz, C 14H9C1F 3NO2  in the medium from the absorbance 

obtained from a solution of known concentration of efavirenz 
RS in the same solvent. 

D. Not less than 70 per cent of the stated amount of 
C 14H9C1F3NO2 . 

Other tests. Comply with the tests stated under Capsules. 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Mix well the contents of 20 capsules and shake 
a quantity of the mixed contents containing about 60 mg of 
Efavirenz with sufficient methanol to obtain a solution 
containing 6 mg of Efavirenz per ml. Disperse the mixture with 
the aid of ultrasound for 20 minutes, filter through a membrane 
filter disc with an average pore diameter not greater than 
1.0 1-1,M, rejecting the first few ml of the filtrate, and dilute 
10.0 ml of the filtrate to 50.0 ml with methanol. 

Reference solution. A 0.12 per cent w/v solution of efavirenz 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilyl silica gel (5 mm), 
- mobile phase: a filtered and degassed mixture of 

50 volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 252 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates, the tailing factor is not more 

than 2.0 and the relative standard deviation for replicate 

injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I4H9C1F3NO2. 

Storage. Store protected from light. 

Efavirenz Tablets 
Efavirenz Tablets contain not less than 90.0 per cent and not 

more than 110.0 per cent of the stated amount of efavirenz, 

C 14H9C1F3NO2 . 

Usual strength. 600 mg. 

Identification 

A. When examined in the range 220 nm to 350 tun (2.4.7),a 
0.004 percent */v solution in methanol shows an absorption 

maximum as .obtained with efavirenz RS of the sone 

concentration. 

pt .  In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Te sts 

 Related substances. Determine by liquid chromatography 

R(2S11.4:.; )1 	111gr  4 1n)a.setta°thainanle:sh is'  C 	i cstseyeslt  - a 	 lumn 25 cm x 4.6 mm, packed with 

Test solution. Shake a quantity of the powdered tablets with a 

suitable quantity of methanol to obtain a mixture containing 
0.1 per cent w/v of Efavirenz and filter through a membrane 

filter disc with an average pore diameter not exceeding 1.0 gm, 

rejecting the first few ml of the filtrate. 

Reference solution. A 0.1 per cent w/v solution of efavirenz 

base deactivated octadecylsilane bonded to porous 

mat 
- in 

	phase: a filtered and degassed mixture of 50 
vsioloilcauhmil(e5 

 lih
es 

p 
 of acetonitrile and 50 volumes of a 0.86 per 

cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 f 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 252 nm, 

- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the test solution. The area of any individual impurity is 
not more than 1.0 per cent and the sum of areas of all impurities 
Dis insosot imutioroen (th7.52.2.0).  per cent, calculated by area normalisation. 

Apparatus No. 1, 

esufaitav  

sulphate, 
ml of a 2 per cent w/v solution ofsodium lauryl 

a membrane filter disc with an average pore diameter not greater 
than 1.0 gm, reject the first few ml of the filtrate and dilute a 

Withdraw a suitable volume of the medium and filter through 

Speed and time. 50 rpm and 60 minutes. 

soli ent.
of the resulting solution at ent. Measure the absorbance 

filtrate if necessary, with the same 

obtained from a solution oifnktnhoe  

the maximum at about 247 nm (2.4.7). Calculate the content of 

RS in the same solvent. 
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Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 100 mg of Efavirenz and shake with 
sufficient methanol to obtain a mixture containing 6 mg of 
Efavirenz per ml. Disperse the mixture with the aid of ultrasound 
for 20 minutes, filter through a membrane filter disc with an 
average pore diameter not greater than 1.0 gm, rejecting the 
first few ml of the filtrate, and dilute 10.0 ml of the filtrate to 
50.0 ml with methanol. 

Reference solution. A 0.12 per cent w/v solution of efavirenz 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm), 

- mobile phase: a filtered and degassed mixture of 
50 volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 252 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0 and the relative standard deviation is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 14H9C1F3NO2 . 

Storage. Store protected from light. 

Efavirenz, Emtricitabine and Tenofovir 
Tablets 

Efavirenz,Emtricitabine and Tenofovir Disoproxil 
Fumarate Tablets. 

Efavirenz, Emtricitabine and Tenofovir Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of efavirenz, C I4H9C1F3NO2, emtricitabine, 
Cal to FN 30 3 S and tenofovir disoproxil fumarate, 
CL9H3qN,010PC4H404. 

Usual strength. 600 mg Efavirenz, 200 mg Emtricitabine and 
00 mg Tenofovir Disoproxil Fumarate. 

--* 
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EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS 

Identification 

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of methyl isohutyl 

ketone, 25 volumes of glacial acetic acid and 25 volumes of 

water in a separating flask. Mix thoroughly and allow the 
layers to separate. Use the upper layer. 

Test solution. Shake a quantity of the powdered tablets 
containing about 20 mg of Tenofovir Disoproxil Fumarate, 
add about 10 ml of methanol, sonicate for 10 minutes and 
dilute to 20 ml with methanol, filter. 

Reference solution (a). A 0.065 per cent w/v solution of 
emtricitabine RS in methanol. 

Reference solution (b). A0.1 per cent w/v solution of tenofovir 

disoproxil fumarate RS in methanol. 

Reference solution (c). A 0.2 per cent w/v solution of efavirenz 

RS in methanol. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spots in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with reference solutions 
(a), (b) and (c). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of 2.0 per cent wlv sodium lauryl sulphate, 

Speed and time. 100 rpm and 45 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate ifnecessary, with the dissolution 
medium. 

Reference solution. A solution containing 0.06 per cent w/v of 
efavirenz RS, 0.02 per cent w/v of emtricitabine RS and 

0.03 per cent w/v of tenofovir disoproxil fumarate RS dissolved 

in minimum amount of methanol and diluted with the 

dissolution medium. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 .41 -fli) (Sucli as 

Inertsil C8), 
- column temperature: 40 0 ,  
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The retention time of emtricitabine is about 2 minutes, t enofovir 
disoproxil is about 6 minutes and efavirenz is about 10 minutes. 

Inject the reference solution and the test solution. 

Calculate the content of C 14H9C1F3NO2, C8H 10FN 03S and 

CI9H3oN5010PC4H404. 

D. Not less than 75 per cent of the stated amount of 
C I4H9C1F 3NO2, C8H R,FN303S and C i 9H30N5010RC4R404 

Related substances. Determine by liquid chromatography 
(2.4.14). 	

- NOTE-Store crushed powder of tablets in ambe colored 

glass bottle with appropriate lids. 

For emtricitabine- 

Test solution. Dissolve a quantity of the powdered tablets 

containing about 50 mg of Emtricitabine in 5 ml of methanol, 

add 30 ml of mobile phase A and dilute to 50 ml with mobile 

phase A, filter. 

Reference solution. A 0.001 per cent w/v so 

emtricitabine RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pa 

- mobile phase: A. a mixture of 95 volumes 

octadecylsilane bonded to porous silica (5µm
Supelco HS Discovery Cl 8), 

glacial acetic acid and 5 volumes of metha 

solution prepared by dissolving 1.9 g of a 
acetate in 1000 ml of water, adjusted to pi 

B. a mixture of 30 volumes 

tmmoniuni 
-1  3 . 8 with 

nol. 

of buffer 

of buffer 

solution and 70 volumes of methanol, 

- a gradient programme using the conditions gi 

----flow rate' ml per minute, 
- -Spectrophotometer set at 277 nm, 

injec4on volume: 20 IA 

IF '01s 

Time nine 
(in m o in.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

100 0 
30 100 0 
35 0 100 
55 0 100 

100 0 
75 100 0 

The relative retention time with reference to emtricitabine for 
(2R,5M-5-(4-amino-5-fluoro-2-oxo-2H-pyrimidin- 1 -y1)-( 1 ,3)- 

oxathiolan-2-carboxylic acid (emtricitabine impurity A) is about 
0.25, for 2,3 'dideoxy-5-fluoro-3 '-thiouridine (emtricitabine 
impurity B) is about 1.15 and for 4-amino-5-fluoro [2- 
hydroxymethy1-3-oxo- 1 ,3oxathilane- 5y1]pyrimidine-2( 1 H)-one 
(emtricitabine impurity C) is about 0.32. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to emtricitabine impurities A and C is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent), the area of 
any peak due to emtricitabine impurity B is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.5 per cent) and sum of the areas of all 
the secondary peaks is not more than 3 times the area of the 

solution (3.0
frio akpinerthceencth). chromatogram 	 re omatogram obtained with the reference 

For 

t 

ienvuof:

ion. Disperse a quantity of the powdered tablets 

tenofovir disoproxil fumarate - 

e 

containing about 50 mg of Tenofovir Disoproxil Fumarate in 
t3e5m l i r  o methanol with the aid of ultrasound for 15 minutes 
Ranefdednx  di l ute to 50 ml with methanol, filter. 
Reference 

Chromatographic 

(a). A 0.001 per cent w/v solution of 

nofo 

disoproxil fumarate RS in methanol. 

solution (b). A 0.02 per cent w/v solution offitmaric 
acid in methanol. 

a 

stainless system 

	

acetic 

	steel column 25 cm x 4.6 mm, packed with 

octa 

lrtsdececaycjilisdci, 

	
PPP 	

lia;)e, 

	

mobile 	

bonded to porous silica (5 pm) (Such 

in 1000 ml of water and adjust the PH to 3: 8 -with,gideia/ 

as In 

ile phase: A. dissolve 1.9 g of ammonium acetate 

B. methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 25 1.11. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 
10 50 50 
25 50 50 
50 20 80 
60 95 5 
75 95 5 

The relative retention time with reference to tenofovir 
disoproxil fumarate for tenofovir impurity A 
(2[(isopropoxycarbonyl)oxy]methyl hydrogen { [( 1 R)-2-(6- 
amino-9H-purin-9-y1)- 1 -methylethoxy]methyl } phosphonate ) 
is about 0.48, for tenofovir impurity B (9-[(R)-[(2-[isopropoxy]- 
2-[((isopropoxycarbonypoxy) methoxylphosphinypmethoxy] 
propyl]adenine) is about 0.79, for tenofovir impurity C (9-[2- 
[[bis[[Isopropoxy carbonyl)oxy]methoxy]phosphinyl] 
methoxylethyliadenine fumarate) is about 0.87 and for 
specified unidentified impurity is about 1.05. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to tenofovir impurity A, multiplied with the correction 
factor 0.63 is not more than 2.0 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (2.0 per cent). The area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent) and sum of the areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(3.0 per cent). Ignore any peak due to fumaric acid. 

For efavirenz - 

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. 

Test solution. Dissolve a quantity of the powdered tablets 
containing about 100 mg of Efavirenz in 70 ml of the solvent 
mixture and dilute to 100.0 ml with the same solvent, filter. 

Reference solution. A 0.001 per cent w/v solution of efavirenz 
RS in the solvent mixture. 

Chromatographic system 
stainIss steel column 25 cm x 4.6 mm, packed with 

-octadeCylsilane bonded to porous silica (5 pm) (Such 
asHypersil BDS C 18), 

EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS 

- mobile phase: A. a buffer solution prepa 
dissolving 0.01 M monobasic potassium ph( 
adjusted to pH 3.0 with orthophosphoric acid 

B. a mixture of 20 volumes o 
solution and 80 volumes of acetonitrile, 

- a gradient programme using the conditions give 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 10 pl. 

Time 	Mobile phase A 	Mobile pIN 
(in min.) 	(per cent v/v) 	(per cent 

0 	 94 	 6 

se B 
v/v) 

lution of 

eked with 
) (Such as 

c 11 
below. 



- a gradient programme using the conditions given beim,. 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 250 nm, 	 - 

B. a mixture of 20 volumes of m obile 

 phase A and 80 volumes of acetonitrile, 	4OPID 

- injection volume: 10 ul. 

Time 	Mobile phase A 
(in min.) 	(per cent v/v) 

0 	 94 

3 	 94 

5 	 50 

13 	 20 

14 	 94 

17 	 94 

Mobile phase B  

6 

6 

50 

80 

6 

6 

The retention time of tenofovir disoproxil is about 6 min 
emtricitabine is about 2 minutes and efavirenz is a 

10 minutes. 

utes, 
bout 
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IP 20 ELETRIPTAN HYDROBROMIDE 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

15 100 0 

25 0 100 

35 0 100 

37 100 0 

45 100 0 

The relative retention time with reference to efavirenz for (5)- 
5-chloro-a-(cycloProPylethyny 1)-2-amino-oc-(trifluoromethyl)- 

 benznemethanol (efavirenz impurity A) is about 0.82. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to efavirenz impurity A is not more than 0.5 per cent. 
The area of any other secondary peak is not more than 
0.5 per cent and the sum of areas of all the secondary peaks is 
not more than 3.0 per cent. Ignore any peak at relative retention 

time of about 0.56. 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 5.0 per cent, determined on 

0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 30 volumes of water and 70 volumes of 

methanol. 

Test solution. Weigh and powder 20 tablets. Disperse the 
powder containing about 200 mg of Emtricitabine in water 

with the aid of ultrasound, warm at 70° for 10 minutes. Add 

about 35 ml of methanol, sonicate for 30 minutes with 

intermittent swirling and dilute to 100 ml with methanol, filter. 

Dilute 5.0 ml of this solution to 200.0 ml with the solvent mixture. 

Reference solution. A solution containing 0.025 per cent w/v 

of emtricitabine RS, 0.04 per cent w/v of terulovii disopkbxil 

.fumarate RS and 0.08 per cent w/v of efavirenz methanol. 

Dilute 5.0 ml of this solution to 25.0 ml with the-solv" mixture. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for each component and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent for each component. 

Inject the reference solution and the test solution. 

Calculate the content of C 14H9C1F 3NO2, C8H 10FN303S and 

C I9H30N50 1 0RC4H404 in the tablets. 

Storage. Store protected from moisture, at a temperature not 

exceeding 30°. 

41-q.  

Eletriptan Hydrobromide  

Eletriptan Hydrobromide contains not less than 98.0 per cent 
and not more than 102.0 per cent of C22H26N20 2 S,HBr, 
calculated on the dried basis. 

Category. Antimigraine. 

Description. A cream to pale brown powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eletriptan 
hvdrobromide RS or with the reference spectrum of eletriptan 
hydrobromide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.24). +4.5 to +8.5, determined on 
0.5 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution. A 0.00015 per cent w/v solution of 
eletriptan hydrobromide RS in the solvent mixture. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- column temperature: 35°, 
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate in 1000 ml of water, add 
2.0 ml of triethylamine, adjusted to pH 3.5 with 
orthophosphoric acid, 

B. a mixture of 80 volumes acetonitrile 
and 20 volumes of water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 

Time 	Mobile phase A 
(in min.) 	(per cent v/v) 

0.01 

25 
33 

38 

42 

50 
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.3 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Bromide. 16.0 per cent to18.0 per cent. 

Dissolve 0.15 g in 100.0 ml of water. Titrate with 0.1 M silver 
nitrate, determining the end point potentiometrically (2.4.25), 
using combined electrode. Carry out a blank titration. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.00799 g of bromide 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hour. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B. 

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of solvent mixture. Dilute 1.0 ml of this 
solution to 10.0 ml with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of eletriptan 
hydrobromide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p,m), 
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate in 1000 ml of water, add 
2.0 ml of triethylamine, adjusted to pH 3.5 with 
orthophosphoric acid , 

B. a mixture of 80 volumes acetonitrile 
and 20 volumes of water, 

- a gradient programme using the conditions given below 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

75 25 
50 50 
05 95 
05 95 
75 25 
75 25 

- mobile phase: A. a mixture of 50 volumes of a buffer 
solution prepared by dissolving 8.6 g of ammonium 

dihydrogen orthophosphate in 1000 ml of water. Adjust 

the pH to 3.0 with orthophosphoric acid and 

50 volumes of acetonitrile 
B. a mixture of 25 volumes of buffer 

solution and 75 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 20 ill 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed w 

octylsilane bonded to porous silica (31.tm i ( Such 
Inertsil C8), 

- column temperature. 40°, 
- mobile phase: A. a 0.01 M monobasic potasi, 

phosphate, adjusted to pH 3.0 with orthophosph() 

acid, 

ith 
as 

ric 

Mol wt. 463.4  

Eletriptan Hydrobromide is (R) -3 -((l -Methyl -2-pyrrolidinyll  

romide.  157(2-(phenylsulfonypethyl)-1H-indole hydrob 

80 

50 
05 

05 

80 

80 

Mobile phase B 
(per cent v/v) 

20 

50 

95 

(per cent vh ) 

Time 
(in min.) 

0.01 

16 

20 



Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H26N202S,HBr. 

Storage. Store protected from moisture. 

Emtricitabine 

NH2 

O 

HO 
S - 

C8H 10FN303S 	 Mol. Wt. 247.3 

Emtricitabine is 4-amino-5-fluoro-l-R2R,5S)-2-(hydroxy-
methyl)-1,3-oxathiolan-5-y1]-2-(1H)-pyrimidone. 

Emtricitabine contain not less than 98.0 per cent and not more 
than 102.0 per cent of C 8H 10FN303 S, calculated on the dried 
basis. 

Category. Antiretroviral. 

Description. A white to off-white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with emtricitabine 

RS or with the reference spectrum of emtricitabine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -125.0° to -150.0°, determined 
in a 0.5 per cent w/v solution in methanol. 

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 25 mg of the substance under 
examination in 50 ml of the mobile phase. 

Reference solution. Dissolve 25 mg of racemic emtricitahine 

RS in 25 ml of the mobile phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with a 
chiral stationary phase (5 gm) (such asChirobiotic V), 

a mixture of 1000 volumes of megthiaanco4 
2 volumes of diethyl amine and 1 volume of 
acetic acid, 
flow rate: 0.5 ml per minute, 

Inject the reference solution. The elution order is, the 5- 

- mobile phase: 

- spectrophotometer set at 277 nm, 
- injection volume: 10 pl. f, 

fluoro- 
1-(2R,5S)-[2-(hydroxymethyl)-1,3-oxathiolan-5-yl]e ytosine 

 isomer followed by the other isomer. The resolution between 
 the two isomers should not be less than 2.0. 

Inject the test solution and measure the areas of the two 
isomers. 

Calculate the content of the 5-fluoro-1-(2R,5S)42-(hydro xy
-methyl)-1,3-oxathiolan-5-yl]cytosine isomer by area 

normalization, not more than 1.0 per cent. 

Related substances. Determine by liquid chromatotraphy 
(2.4.14). 

Test solution. Dissolve about 25 mg of the substance under 
examination in 25 ml of the mobile phase. 

Reference solution (a). A 0.1 per cent wig so lution of 
emtricitabine RS in the mobile phase. 

Reference solution (h). Dilute 1 ml of reference solution (a) to 
100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

pentaflurophenyl bonded to silica (5 pm) (such as F-5 
Supelco discovery), 

- mobile phase: a mixture of 99 volumes of 0.025 M 
ammonium acetate solution with the pH adjusted to 5.0 

with glacial acetic acid, and 1 volume of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 277 rim, 
- injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 

tailing factor is not more than 2.0, the column efficiency in not 

less than 2000 theoretical plates. 

Inject the reference solution and test solution (b). In the 

chromatogram obtained with the test solution, the area of any 

secondary peak is not more than 0.5 times the area of the peak 

due to reference solution (b) (0.5 per cent) and the sum of 

areas of all the secondary peaks is not more than twice the 

area of the peak due to reference solution (b) (2.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss_on- drying(2.4.19). Not more than 0.5 per cent, determ 
- -on 1.0 g by drying in an oven at 105°. 

AssUy. Determine by liquid chromatography (2.4.14 

Test solution. Dissolve about 25 mg of the substance under 
examination in 25.0 ml of the mobile phase. Dilute 5.0 ml of the 
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 - 	 a mixture of 95 volumes of 0.025 M 
ammonium acetate solution adjusted the pH to 5.0 and 
5 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 277 nm, 

N-- injection volume: 20 pl. 	p  

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency in not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per 
cent. c 

Inject the reference solution and the test solution. 

Calculate the content of C 8 H 10FN303 S. 

Storage. Store protected from light and moisture. 

Emtricitabine Capsules 
Emtricitabine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
emtricitabine, C8H 10FN303 S. 

Usual strengt h. 200 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 
B.Disperse the quantity of contents of the capsules containing 
about 1 mg of Emtricitabine in 100 ml of methanol and filter. 
When examined in the range 200 nm to 400 nm (2.4.7), the 
filtrate shows absorption maxima at the same wavelengths as 
0.001 per cent w/v solution of emtricitabine RS in methanol. 
Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of 0. 1 M hydrochloric acid,. 
speed and time 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not more than 0.5 pm, rejecting the first 2 ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. Dissolve 27.5 mg of emtricitabine RS in 
15 ml of methanol, dilute to 25 ml with the mobile phase. Dilute 
2.0 ml of the solution to 10.0 ml with the dissolution medium. 

Use the chromatographic system described under Assay. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 
C8H 10FINI 301 S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the contents of the capsules 
containing 100 mg of Emtricitabine, disperse in 100.0 ml of the 
mobile phase and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
emtricitabine RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

pentaflurophenyl bonded to silica (5 pm) (such as F-5 
Supelco discovery), 

- mobile phase: a mixture of 99 volumes of a buffer solution 
prepared by dissolving 1.9 g of ammonium acetate in 
1000 ml of water and adjusted to pH 5.0 with glacial 
acetic acid, and 1 volume of methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 277 nm, 
- injection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0 and the column efficiency in 
not less than 2000 theoretical plates. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak due to 
the reference solution (b) (1.0 per cent) and the sum of areas 
of all the secondary peaks is not more than 3 times the area of 
the peak due to the reference solution (b) (3.0 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Ass4y,Dcternaine by liquid chromatography (2.4.14). 

Test sblution: Weigh a quantity of the mixed contents of 20 
capsules containing about 100 mg of Emtricitabine, disperse 

EMTRICITABINE EMTRICITABINE CAPSULES 
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Enalapril Maleate 

H 
N 

CO 0 H 

H3C0":0 
61-13 	 

C20H28N205,C4H404 	 Mol. 

- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 5 
20 40 60 
25 40 60 
26 95 5 
30 95 5 

The retention time of enalapril peak is about 11 minutes and of 
enalapril impurity A is about 12 minutes. 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than10, where 1-1,, is the height 
above the baseline of the peak due to enalapril impurity A and 

is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to enalapril. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to enalapril impurity A is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). The area of any other secondary 
peak is not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.3 per cent). The sum of areas of all the secondary peaks 
other than the peak due to enalapril impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent) and the peak due to maleic acid. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 2 hours. 
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in 100.0 ml of methanol and filter. Di lute 5.0 ml of the solution 
to 50.0 ml with the mobile phase. 

Reference solution. A 0.1 percent w/v solution of emtricitabine 

RS in methanol. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Intersil ODS 3V), 

- mobile phase: a mixture of 80 volumes of a buffer solution 
prepared by dissolving 1.9 g of ammonium acetate in 

1000 ml of water and adjusting the pH to 3.8 with glacial 

acetic acid, and 20 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 277 nm, 

injection volume: 20 pi 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency in not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 10FN 303 S in the capsules. 

Storage. Store protected from moisture. 

Emulsifying Wax 

Anionic Emulsifying Wax 

Emulsifying Wax is a waxy solid containing 90 parts of 
Cetostearyl Alcohol, 10 parts of Sodium Lauryl Sulphate or 
sodium salts of similar sulphated higher primary aliphatic 
alcohols, and 4 parts of Purified Water. 

Category. Pharmaceutical aid (emulsifying agent). 

Description. An almost white or pale yellow, waxy solid or 
flakes; odour, faint and characteristic. It becomes soft on 
warming. 

Identification 

The residue obtained in the test for Unsaponifiable matter 
melts at about 52° (2.4.21). 

Tests 

Acidity. Weigh 20.0 g, add a mixture of40 ml of ether and '75 ml 

of ethanol (95 per cent), previously neutralised to 

phenolphthalein solution, and warm gently Wi6iniilifi4 
effected. Titrate with 0.1 M sodium hydroxide using 

phenolphthalein solution as indicator until a pink colour which 

persists for at least 15 seconds is obtained. Not more th:ruirliOn 
ml of 0.1 M sodium hydroxide is required. 

Alkalinity. 25 ml of a 20 per cent w/v dispersion in warn 
ethanol (95 per cent), previously neutrali sed to  
phenolphthalein solution and cooled, exhibits no co   
the addition of 0.5 ml of phenolphthalein solution. 

Saponification value (2.3.37). Not more than 2.0, determined 
on 20.0 g. 

Unsaponifiable matter (2.3.39). Not less than 86.0 per cent. 
calculated on the anhydrous basis, determined on 5  g and 
omitting the titration of the residue. 

Iodine value (2.3.28). Not more than 3.0, determined by the r  
iodine monochloride method. 

Alcohols. To 3.5 g of the residue obtained in the test  
Unsaponifiable matter add 12 g of stearic anhydride and 
10 ml of xylene and heat gently under a reflux conde nser for 
30 minutes. Cool, add a mixture of 40 ml of pyridine and 4 ml of 
water, reflux for a further 30 minutes and titrate the hot solution 
with 1 M sodium hydroxide using phenolphthalein solution 
as indicator. Repeat the operation omitting the residue. The 
difference between the titrations is not less than 12.8 ml and 
not more than 14.2 ml. 

Ena l april Maleate contains not less than 98.0 per cent and not 

inCtostregr. ti;: 

the dried 

 Al, n  2.5 	 an asist.hYP

ertensive.  

to 5 mg daily; maintenance dose, 10 to 20 mg 

daily 
pose.  

in:ti -Kkimn .umAn4o0ffm-wg hdaitiely. 

Deseri I 	

, c  

rystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with enalapril 
maleate RS or with the reference spectrum of enalaprilmaleate. 

B.Melts at about 144° (2.4.21). 

Tests 

Specific optical rotation (2.4.22). -41.0° to -43.5°, determined 
in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 50 volumes of acetonitrile and 
950 volumes of buffer solution prepared by dissolving 2.8 g of 
sodium dihydrogen phosphate monohydrate in 950 ml of 
water, adjusted to pH 2.5 with orthophosphoric acid and 
dilute to 1000 ml with water. 

Test solution. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b).A 0.0003 per cent w/v solution of 
enalapril impurity A RS [(2S)-1-[(2S)-2-11(1R)-1- 
(ethoxycarbony1)-3- phenylpropyl] amino]propanoyl] 
pr rr 00 mli ad ti on gre- a2 p-chaierbsoyxsytel 

system 

acid RS] in the test solution. 

Chromatographic 

 

- column m 
_ 

- ,

a 

(stainless steel column 15 cm x 4.1 mm, packed with 
styrene-divinylbenzene

. 

 2.8 g of sodium dihydrogen phosphate 

n  

mobile phase: A. a mixture of 5 volumes of acetonitrile 
and 95 volumes of buffer solution pH 6.8 prepared by 

etdeivipneyrlabwenrez.e7n 0e.  copolymer (5 pm), 

ohydwr 

with 

tewian: B. 950 ml of water. Adjusted to pH 6.8 
swoiltuhtiodniluptH  6  dilute so.8diaum hydroxide solution and dilute to 
101 

), 12 

o ml 

th 

water, 
ad 66  mixvtuorluemoefs304f avcovl itc)imnietrae)sct: buffer  _ 

-- a 7:: p.r4oigrirlaimemr :liunsuitneg,  the conditions -given below,  ..r. - flow  

Sodium alkyl sulphates. Not less than 8.7 per cent, calculated 

as C 12H25O4SNa, on the anhydrous basis, determined by the 
following method. Weigh 0.25 g, dissolve as comp letely as 

possible in 15 ml of chloroform, add 30 ml of water,10 ml of 

1 M sulphuric acid and 1 ml of dimethyl yellow-oracet blue B 

solution and titrate with 0.004 M benzethonium c hloride, 

shaking vigorously and allowing the layers to separate after 

each addition, until the chloroform layer acquires a permanent 

clear green colour. 

1 ml of 0.004 M benzethonium chloride is equivalent to 

0.001154 g of C l2H2504SNa. 

Water (2.3.43). Not more than 4.0 per cent, determined on 

0.6 g. 

tualaPril Maltate is (2S)-1-[(2S)-2-[[(1S)-1-(ethoxy , 

 3,pheiiylproPyliamino]propanoylipyrrolidin-2-cart  

acid hydrogen maleate. 

00H 

Wt. 492.5 

arbon0-  

oxylic 

an 102.0 per cent of C20H281\1205,C4H404, calculated on 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 30 mg of the substance under examination 
and dissolve in 100.0 ml of the mobile phase. 

Reference solution. A freshly prepared 0.03 per cent w/v 
solution of enalapril maleate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with a 

rigid spherical styrene divinylbenzene copolymer (5 to 
101.m-1), 
-inobilephise: a mixture of 4 volumes of mixed phosphate 

er pH 6.8 and 1 volume of acetonitrile, 
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- column temperature 70°, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20111. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 300 theoretical plates and 
the relative standard deviation for the area of the peak due to 
enalapril maleate is not more than 1.0 per cent. 

Inject the test solution and reference solution. 

Calculate the content of C20H28N205,C4H4 04. 

Storage. Store protected from light. 

Enalapril VIaleate Tablets 
Enalapril Maleate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
enalapril maleate, C 20H28N205,C4H404. 

Usual strengths. 2.5 mg; 5 mg; 10 mg; 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.8, 

Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Dissolve an accurately weighted quantity 

of enalapril maleate RS in the dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 50", 
- mobile phase: a mixture of 75 volumes of btiffer solution 

prepared by dissolving 1.38 g of monobasic sodium 

phosphate in 800 ml of water adjusted to pi { 1 .  

orthophosphoric acid and dilute to 1000 ml ith 
and 25 volumes of acetonitrile, 

-4

4 2 with 

't'ater 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 215 nm, 

- injection volume: 504 

Inject the reference solution and the test solution. 

Calculate the content of C, 0F1 281■1205,C4H404  in the medium. 

D. Not less than 80 per cent of the stated amo tint 

C201-128N205,C4H404• 	 311 

Uniformity of content (For tablets containing 10 mg r less). 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 1 tablet in phosphate buffer pH 2.0 
with the aid of ultrasound and dilute to obtain a concentration 
of 0.01 per cent w/v solution of Enalapril Maleate. 

Reference solution. A 0.01 per cent w/v solution of enalapril 

maleate RS in the same buffer solution. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, pack ed with 

octylsilane bonded to porous silica (3 to 10 

- mobile phase: a filtered and degassed mix tore of 

75 volumes of phosphate buffer pH 2.0 and 25 olumes 

of acetonitrile, 

- column. temperature 50°, 
- flow rate: 2 ml per minute, 

- spectrophotometer set at 215 nm, 

- injection volume: 504 

Inject the reference solution and the test solution. 

Calculate the content of C 20H28N205,C4F1404 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 

of the powder containing 50 mg of Enalapril Maleate, add 150 
ml of phosphate buffer pH 2.0, disperse with the aid of 

ultrasound for 15 minutes, shake for another 

30 minutes and dilute with the buffer to 250.0 ml, mix and filter. 

Reference solution. A 0.02 per cent w/v solution of enalapril 

maleate RS in phosphate boffiy pH 2.0. 

. Follow the chromatographic procedure described under 

Uniformity of content. 

Cakulate the content of C 2„H2RN 205 ,C4H404 in the tablets.  

Identification 

A.In the Assay of enalapril maleate, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. 

B.In the Assay of hydrochlorothiazide, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with the reference 
solution. 

Tests 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm, 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

(F2oAr .e14nal). april maleate -- Determine by liquid chromatography 

Test solution. The filtrate obtained as obtained above. 

Reference solution. Dissolve a quantity of enalapril maleate 
RS with the dissolution medium to obtain a solution having a 
similar concentration to the test solution. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 gm), 
- column temperature: 80°, 
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 68 volumes of water and 2 volumes of a buffer 
solution prepared by dissolving 136 g of mono-
basic potassium phosphate in 800 ml water, adjusted to 
p1-1 4.0 with orthophosphoric acid and dilute to 

i°°° mi'  flow rate: 2 ml per minute, 
- spectrophotometer set at 215 nm, 
- Injection volume: 504 

Inject the reference solution and the test solution. 

Calculate the content of C20H28N205,C4H404. 

For hydrochlorothiazide - Measure the difference in the 
absorbance of the filtrate, suitably diluted if necessary with 
the dissolution medium at the maximum at about 320 nm and 
360 nm (2.4.7). Calculate the content of C7H 8C1N304S2  in the 
medium from the absorbance, similarly determined, obtained 
from a solution of hydrochlorothiazide RS prepared by 
dissolving in minimum quantity of methanol and diluted 
suitably with the dissolution medium to get similar 
concentration to the test solution. 

Calculate the content of C7H8C1N30 4S2 . 

D. Not less than 80 per cent of the stated amounts of 
C20H28N205 ,C4H404  and not less than 60 per cent of the stated 
amounts of C H8C1N304S2 . 

Uniformity of content. Complies with the test stated under 
Tablets. 

For Enalapril maleate-Determine by liquid chromatography 
(2.4.14), using the chromatographic system as described under 
the dissolution of enalapril maleate. 

Buffer solution. A solution prepared by dissolving 136 g of 
monobasic potassium phosphate in 800 ml of water, adjusted 
to pH 4.0 with orthophosphoric acid and dilute to 1000 ml 
with water. 

Solvent mixture. A mixture of 2 volumes of buffer and 
98 volumes of water. 

Test solution. Disperse 1 tablet in solvent mixture with the aid 
of ultrasound and dilute suitably to obtain a concentration of 
0.01 per cent w/v of enalapril maleate. Filter, rejecting the first 
few ml of the filtrate. 

Reference solution. A 0.01 per cent w/v solution 
of enalapril maleate RS in the solvent mixture. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
capacity factor is not less than 2.5. The tailing factor is not 
more than 2.0 and relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C201428N ,05,C4 H404 in the tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Buffer -  solution. Dissolve 136 g of monobasic potassium 
'phosphate im..800 ml water, adjusted to pH 2.0 with 
orthophosphoric acid and dilute to 1000 ml with water. • 

Ena lapril Maleate and 
Hydrochlorothiazide Tablets 

Enalapril Maleate and Hydrochlorothiazide Tablets contain 

not less than 90.0 per cent and not more than 110.0 per cent of 

the stated amounts of enalapril maleate C201-128N205,C4H404  and 
hydrochlorothiazide C7H8C1N304S 2 . 

usual strengths. Enalapril Maleate, 2.5 mg and 

Hydrochlorothiazide, 12.5 mg; Enalapril Maleate, 5 mg and 

Hydrochlorothiazide, 12.5 mg; Enalapril Maleate, 10 mg and 
Hydrochlorothiazide, 25 mg. 

1941 
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R2 = SO 3 Na or CO-CH 3  

Enoxaparin Sodium is the sodium salt ofa low-molecular-mass 
heparin that is obtained by alkaline depolymerisation of the 
benzyl ester derivative of heparin from porcine intestinal 
mucosa. Heparin Sodium used for the manufacture of 
Enoxaparin complexes with the tests under Heparin Sodium. 
Enoxaparin consists ofa complex set of oligosaccharides that 
have not yet been completely characterised. Based on current 
knowledge, the majority of the components have a 
4-

enopyranose uronate structure at the non- reducing end of 
their chain. 15 per cent to 25 per cent of the components have 
a 1 .6- anhydro structure at the reducing end of their chain. 

The mass-average relative molecular mass ranges is not less 
than 3800 and not more than 5000, with a characteristic value of 

e Potency is not less than 90 IU and not more than 25IU -of anti -factor X. activity per milligram, calculated'With reference 

Th 

about 4500. 

The degree of sulphation is about 2 per dis 	-kie unit. 

R1 = H or SO3 Na 

A. Determined by size-exclusion chromatography (2.4.16). 
Test solution. Dissolve about 20 mg of the substance under 
examination in 2 ml of the mobile phase. 

Reference solution. A 1.0 per cent w/v solution of heparin 
	  low-molecular-mass for calibration RS in the mobile phase. 

1,6-anhydro 

Structure at the 'reducing end' 

non 1,6-anhydro 
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ENOXAPARIN SODIUM 

Enoxaparin Sodium Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of Enalapril Maleate 
to a 100.0 ml volumetric flask. Add 25.0 ml of buffer solution, 
and sonicate for 15 minutes. Add 25.0 ml ofmethanol, sonicate 
for an additional 15 minutes, dilute with buffer solution to 
volume, and filter. 

Reference solution (a). A 0.04 per cent w/v solution of 

enalaprilat RS in water. 

Reference solution (b). Transfer 20 mg of enalapril maleate 

RS in a 100-m1 beaker to form a mound on the bottom of the 
beaker. Place the beaker on a hot plate at about one-half 
the maximum temperature setting of hot plate. Heat for 
about 5 to 10 minutes until the solid is melted. Immediately 
remove the beaker from the hot plate, and allow cooling. To 
the cooled residue in the beaker add 50.0 ml of acetonitrile, 
and sonicate for a few minutes to dissolve. The solution 
typically contains between 0.2 and 0.4 mg per ml of enalapril 
diketopiperazine . 

NOTE - avoid overheating to prevent heat-induced 
degradation, which gives rise to a brown colour. 

Reference solution (c). Transfer 20 mg of enalapril maleate 

RS to a 100.0 ml volumetric flask and dissolve with 25.0 ml of 
methanol. Pipettte 1.0 ml each of reference solution (a) 
and reference solution (b) into the volumetric flask and dilute 
with buffer solution to volume. 

Other tests. Comply with the tests stated under Tablets. 

Assay. For enalapril maleate - Determine 
chromatography (2.4.14), as described under Related 
substances test with the foll owing modifications. 

Reference solution. Dissolve 20 mg of enalapril mai 
in about 25.0 ml ofmethanol and dilute to 100.0 ml wit 
solution. 

Inject the reference solution. The test is not valid ur 
column efficiency is not less than 700 theoretica 
the tailing factor is not more than 3.5 and the 
standard deviation for replicate injections is not mi 
2.0 per cent. 

Inject the reference solution and the test solution

28  Calculate the content of C 20H N2 - O51 - C4-H4 - O4 in tablet 

For hydrochlorothiazide - Determine by 

chromatography (2.4.14), 

Buffer solution. A solution prepared by dissolving 
monobasic potassium phosphate in 800 ml water, ad 

pH 2.0 with orthophosphoric acid and dilute to 100( 

water. 

Test solution. Weigh and powder 20 tablets. Disperse a 

quantity of the powder containing 20 mg of 

Hydrochlorothiazide to a 200.0 ml volumetric flask. Add 50.0 

ml of buffer solution and sonicate for 15 minutes. Add 50.0 ml 

ofmethanol, sonicate for an additional 15 minute,. dilute with 

buffer solution to volume, and filter. 

Reference solution. A solution prepared by dissoking 10 mg 

of hydrochlorothiazide RS in 25.0 ml of methanol and dilute 

to 100.0 ml with buffer solution. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octaylsilane bonded to porous silica (10 inn). 

- mobile phase: a mixture of 10 volumes of a( ctonitrile 

and 90 volumes of buffer solution, 

- flow rate: 2.5 ml per minute, 
- spectrophotometer set at 310 nm, 

- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 1000 theoretical plates, the 

capacity factor is not less than 2.0, the tailing factor is not 

more than 2.0 and the relative standard deviation for replicate 

injections is not more than 2.0 per cent. 

to the dried substance. The anti-factor Ila activity is not less 
than 20.0 IU and not more than 35.0 IU per milligram, calculated 
with reference to the dried substance. The ratio of anti-factor 
X. activity to anti-factor Ila activity is between 3.3 and 5.3. 

The mass-average relative molecular mass ranges is not less 
than 3800 and not more than 5000. The mass percentage of 
chains lower than 2000 ranges is not less than 12.0 per cent 
and not more than 20.0 per cent. The mass percentage of 
chains is not less than 2000 and not more 8000 ranges is not 
less than 68.0 per cent and not more than 82.0 per cent. 

Category. Anticogulant. 

Dose. 20 to 40 mg once daily. 

Identification 

Chromatographic system 
- a stainless steel column 30 cm x 7.5 mm, packed porous 

silica beads (5 gm) with a fractionation range for proteins 
of approximately 15000 to 100000, 

- mobile phase. a 2.84 per cent w/v solution of anhydrous 
sodium sulphate, adjusted to pH 5.0 with 10 per cent 
sulphuric acid, 
flow rate: 0.5 ml per minute, 

- refractive index detector, 
- injection volume: 25 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 6000 theoretical plates for 
refractive index detector. 

For detection, use a differential refractive index (RI) detector 
connected in series to a ultraviolet spectrophotometer (UV) 
set at 234 nm such that the UV monitor is connected to the 
column outlet, and the RI detector to the UV-monitor outlet. 

The normalisation factor used to calculate the relative 
molecular mass from the RI/UV ratio is obtained as follows: 
calculate the total area under the UNT2 34  (SUV234) and the RI 
(SRI) curves by numerical integration over the range of interest 
(i.e. excluding salt and solvent peaks at the end of the 
chromatogram). Calculate the ratio r using the following 
expression: 

RI  

E UV2  34 

ujate the.  actorf  using the following expression: 

•cs•  M 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- column temperature: 65°, 
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of buffer solution, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

The relative retention times for enalaprilat, enalapril 
diketopiperazine, and enalapril are 0.3, 0.4 and 1.0 respectively. 

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 700 theoretical plates for 
enalapril, 1500 for enalaprilat and 1500 for enalapril 
diketopiperazine. The tailing factor is not more than 3.5, the 
resolution between the peaks due to enalapril and any peak is 
not less than 1.3. The relative standard deviation for replicate 
injections is not more than 5.0 per cent for enalaprilat 
and enalapril diketopiperazine and not more than 2.0 per cent 
for enalapril. 

eate RS 
h buffer 

[less the 
1 plates 
relative 
ore than 

S. 

liquid 

136 g of 
justed to 

ml with 

Inject the reference solution and the test solution. 
Inject the test solution, the sum of the areas of all impurities is 
not more than 5.0 per cent, calculated by area tkiymalizatio Calculate -the -Content of C 7 H 8C1N 304S2 in tablets. 

- _ . 
---,i? - Sforage. Store protected from moisture. 
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Mna S 
assigned number-average relative molecular mass of 

the Heparin low-molecular-mass for calibration RS found in 

the leaflet supplied with the CRS. 

Provided the UV 234  and the RI responses are aligned, the 

relative molecular mass Mat any point is calculated using the 

following expression: 

f  RI  
J UV234 

The resulting table of retention times and relative molecular 
masses may be used to derive a calibration for the 
chromatographic system by fitting a suitable mathematical 
relationship to the data. A polynomial of the 3' degree is 
recommended. It must be stressed that the extrapolation of 
this fitted calibration curve to higher molecular masses is 

not valid. 

Inject 25 pi of the test solution and record the chromatogram 
for a period of time, ensuring complete elution of sample and 
solvent peaks. 

The mass-average relative molecular mass is defined by the 
following expression: 

E(R1 i M., ) 
: RI ;  

RI, is mass of substance eluting in the fraction i; 

M, is relative molecular mass corresponding to fraction i. 

B. The ratio of anti-factor Xa activity to anti-factor Ila activity, 
determined as described under Assay, is between 3.3 and 5.3. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in water 

is clear (2.4.1) and not more intensely coloured than reference 
solution BYS6 (2.4.1). 

pH (2.4.24). 6.2 to 7.7, determined in a 10 per cent w/v solution 
in carbon dioxide-free water. 

Light absorbance. A 0.05 per cent w/v solution in 0.01 M 

hydrochloric acid, determined at 231 nm (2.4.7), shows specific 
absorbance from 14.0 to 20.0. 

Heavy metals (2.3.13). 0.67 g complies with the limit test for 

heavy metals, Method B (30 ppm). 

Sodium. 11.3 per cent to 13.5 per cent. 

Determine by atomic absorption spectrometry (2.4.2, Method 
A). 

Test solution. Dissolve 50 mg in 0.1 M 14Irochloric acid, 

containing 0.127 per cent w/v solution of caesium chroride 

and dilute to 100.0 ml with the same solvent.. 

(for - 

ate). 

Nirogen (2.3.30). 1.8 to 2.5 per cent, Method E, calculated on 

Loss on drying (2.4.19). Not more than 10.0 per  cent, determined 
e on 1.0 g by drying in an oven over phosphorous. pentaoxide  

at 60° at a pressure not exceeding 0.7 kPa for 3 hours. 

Bacterial endotoxins (2.2.3). Not more than 0.01 Endo toxin 
Unit per IU of anti-factor X a  activity of enoxaparin sodium. 

Benzyl alcohol. Determine by liquid chromatography (2.4.14). 

Internal standard solution. A 0.1 per cent w/v solution of 

3,4-dimethylphenol in methanol. 

Test solution. Dissolve about 0.5 g of substance under 

examination in 5.0 ml of 1 M sodium hydroxide. Allow to stand 

for 1 hour. Add 1.0 ml of acetic acid and 1.0 ml of the 

internal standard solution and dilute to 10.0 ml with the water. 

Reference solution. A 0.025 per cent w/v solution of benzyl 

alcohol in water. Mix 0.5 ml of this solution with 1.0 ml of the 

internal standard solution and dilute to 10.0 ml with the water 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 gm), 
mobile phase. a mixture of 5 volumes of methanol, 15 

volumes of acetonitrile and 80 volumes of water, 

flow rate: 1 ml per minute, 
spectrophotometer set at 256 nm, 
injection volume: 20 gl. 

Inject the reference solution and the test solution. In the 

chromatogram obtained with the reference solution, calculate 

the ratio (R 1 ) of the height of the peak due to benzyl alcohol to 

the height of the peak due to the internal standard. In the 

chromatogram obtained with the test solution, calculate the 

ratio (R 2) of the height of the peak due to benzyl 
height of the peak due to the internal standard. 

alcohol to the 

Calculate the percentage content (m/m) of benzyl alcohol using 

the following expression: 

0.0125 x 

In),< R, 
, • 

Where, in = mass of the substance under examination, in 
grams. 

bentent is not more than 0.1 per cent of benzyl alcohol 

Buffer pH 7.4. Dissolve 6.08 g of tris(hydroxymethyl) 
aminomethane and 8.77 g of sodium chloride in 500 ml of 
water. Adjust with hydrochloric acid to a pH of 7.4, and dilute 
to 1000 ml with water. 

Buffer pH 8.4. Dissolve 3.03 g of tris(hydroxymethyl) 
aminomethane, 5.12 g ofsodium chloride and 1.40 g of edetate 
sodium in 250 ml of water. Adjust with hydrochloric acid to a 
pH of 8.4, and dilute to 500 ml with water. 

Human antithrombin III solution. Reconstitute a vial of 
antithrombin III in water to obtain a solution containing 5 
Antithrombin III Units per ml. Dilute this solution with 
Polyethylene glycol 6000 buffer pH 7.4 to obtain a solution 
having a concentration of 1.0 Antithrombin III Unit per ml. 

Factor Xa  solution. Reconstitute an weighed quantity of 
bovine factor Xa  in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution that gives an increase in absorbance value 
at 405 nm of not more than 0.20 absorbance units per minute 
when assayed as described below but using as an appropriate 
V olume ( V, in pp of Buffer pH 7.4 instead of V .tl of the 
enoxaparin solution. 

chromogenic 

 buffer pH 

substrate solution. Prepare a solution of a 
su i tab le foofroB.siomM. 

 

Reference 

chromogenic substrate for amidolytic test for factor 
X„ in water to obtain a concentration of about 3 mM. Dilute 
w ith 

con range between 0.025 and 0.2 USP Anti-Factor 

Referencemsio.  lutions. Dilute Enoxaparin Sodium Solution 
assays RS with Buffer pH 7.4 to obtain four dilutions in 

the concentration  

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the reference solutions. 

and S1, 
referen 
S , S2, 

T4 eac  
Label 1 

h in duplicate for the dilutions of the test solutions; 

ce solutions. [NOTE-Treat the tubesin Ote,order 13 .1, 
S3, S4, T1, T2, T3, T4, Ti, T2, T3, T4, Si,Ŝ2, S3, S4, B2.1 

8 suitable tubes: B1 and B2 for blanks; T1, T2, T3, and 

S2, S3, and S4 each in duplicate for t he dirtitions of the ~' 

To each tube add the same volume, V, (20 to 50 gl) of Human 
antithrombin III solution and an equal volume, I< of either the 
blank, buffer pH 7.4, or an appropriate dilution of the test 
solutions and reference solutions. Mix, but do not allow 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 
tube volume 2 V(40 to 100 gl) of Factor X„ solution, and incubate 
for 1.0 minute. Add 5 V(100 to 250 gl) volume of chromogenic 
substrate solution. Stop the reaction after 4.0 minutes with 5 V 
(100 to 250 gl) volume of acetic acid solution. Measure the 
absorbance of each solution at 405 nm against blank B 1. 

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the enoxaparin sodium 
in IU of anti-factor X. activity per mL using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor X„ activity of Enoxaparin Sodium per mg, 
calculated on the dried basis. 

Anti-factor H a  activity. Not less than 20.0 and not more than 
35.0 anti-Factor II„ IU per mg. 

Acetic acid solution, Polyethylene glycol 6000 buffer pH 
7.4, Buffet- pH 7.4, Bullet pH 8.4, and Human antithrombin 
solution. Proceed as directed under Assay (anti-factor 
activity), except that the concentration of the Human 
antithrombin III solution is 0.5 Antithrombin III Unit 
per ml. 

Thrombin human solution. Reconstitute thrombin human in 
water, and dilute in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution having a concentration of 5 Thrombin Units 
per ml. 

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for an amidolytic test for 
thrombin in water to obtain a concentration of about 3 mM. 
Immediately before use, dilute with buffer pH 8.4 to 0.5 mM. 

Reference solutions. Dilute Enoxaparin Sodium Solution for 
Bioassays RS with buffer pH 7.4 to obtain four dilutions having 
concentrations in the range between 0.015 and 0.075 IU of 
anti-factor II„ activity per ml. 

Test solutions. Proceed as directed under Reference solutions 
to obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the Reference solutions. 

Proceed as directed under Assay (anti-factor X„ activity), except 
to use Thrombin human solution instead of Factor Xa  solution 
and to use the Human antithrombin III solution as described 
above. 

For. each series; calculate the regression of the absorbance 
againStAog Concentrations of the test solutions and of the 
reference 'solutions and calculate the potency of the 

Reference solution. Prepare reference solutions (25 
50 ppm and 75 ppm) using sodium standard soli, 

(200 ppm) diluted with 0.1 M hydrochloric acid contai 
0.127 per cent w/v solution of caesium chloride. 

Source. Sodium hollow-cathode lamp. 

Wavelength. 330.3 nm. 

Atomisation device. Flame of suitable composition 
example, 11 litres of air and 2 litres of acetylene per min 

ning  

dried basis. 

Assay (anti-factor X,, activity). Not less than 90 and not more 
than 125 Anti-Factor Xa  IU per mg. 

Acetic acid solution. Transfer 42 ml ofglacial acetic acid to 
a  100-ml volumetric flask, dilute with water to volume, and 

n1 

Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g of 
tris(hydroxymethyl)aminomethane and 8.77 g of sodium 
chloride in 500 ml of water. Add 1.0 g of polyethylene glycol 
6000, adjust with hydrochloric acid to a pH of 7.4, and dilute 
with water to 1000 ml. 
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Test solution. Dilute 5.0 ml of the Injection to 50 trill 
mobile phase. 

enoxaparin sodium in IU of anti-factor Il a  activity per mg using 
statistical methods for parallel-line assays. The four 
independent dilution estimates are then combined to obtain 
the final weighted mean. Then calculate the confidence limits. 
Express the anti-factor Il a  activity of Enoxaparin Sodium per 
mg, calculated on the dried basis. 

Anti-factor X. to anti-factor H. ratio. The ratio of the numerical 
value of the anti-factor X„ activity in Anti-Factor X a  IU per mg 
to the numerical value of the anti-factor 1I„ activity in Anti-
Factor II„ IU per mg, as determined by the Assay (anti-factor 
Xa  activity) and the Anti-factor IL activity, respectively, is not 
less than 3.3 and not more than 5.3. 

Storage. Store at a temperature not exceeding 30°. 

Labelling. The label states (a) the number of International 
Units of anti-factor X a  activity per miligram; (b) the number of 
International Units of anti-factor Ila activity per miligram; 
(c) the mass-average molecular mass and the percentage of 
molecules within defined molecular mass ranges; (d) where 
applicable, that the contents are the sodium salt. 

Enoxaparin Injection 
Enoxaparin Sodium Injection 

Enoxaparin Injection is a sterile solution of Enoxaparin Sodium 
in Water for Injections. 

The potency is not less than 90.0 per cent and not more than 
110.0 per cent stated in terms of International Anti-factor X a 

 Units (1U). It may contain, in multiple-dose containers, a 
suitable antimicrobial preservative, such as benzyl alcohol. 

Usual strengths. 20 mg (2000 Anti-factor X a  units); 40 mg 
(4000 Anti-factor X, units); 60 mg (6000 Anti-factor X a  units); 
80 mg (8000 Anti-factor X a  units). 

Identification 

A. Add 2 ml of water to the total content of a single-dose 
container or to 0.4 ml from a multiple-dose container, and 1 ml 
of 2 per cent w/v solution of protamine sulphate in a glass 
test tube, and mix. A creamy white precipitate is formed. 

B. Transfer the total content of a single-dose container, or 
0.4 ml from a multiple-dose container, dilute to 100 ml with 
0.01 M hydrochloric acid. A 0.05 per cent w/v of reference 
solution shows absorption maxima at 231 nm (2.4.7). 

C. Complies with the test for sodium (2.3.1). 

Tests 

pH (2.4.24). 5.5 to 7.5. 

Benzyl alcohol (ifpresent). 1.35 per cent to 1.65 per cent. 

!I ; 1 
Reference solution. Dissolve about 75 mg of benzyl 
RS in 50 ml of the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 80 volumes of water, 

volumes of acetonitrile and 5 volumes of metha 
flow rate: 1 ml per minute, 	 , t 

- spectrophotometer set at 256 nm, 
- injection volume: 20 ill. 

Inject the reference solution and the test solution. 

Calculate the content of benzyl alcohol. 

Free sulphate. Not more than 0.12 per cent. 

Determine by ion chromatography (2.4.14). 

Test solution. Transfer about 200 mg of a 100 mg per ml 
Injection, weighed, to a suitable previously tared sulfate-free 
vial. Add mobile phase to obtain a total mass of about 20 g. 

Sulphate stock solution. A 0.1 per cent w/v solution of sodium 
sulphate in the mobile phase. Dilute 5 ml of this solution to 
25 ml with the mobile phase. 

Reference solution. Prepare solutions of 0.1 gg per ml, 0.5 gg 
per m1,1 gg per ml. 211g per ml, 4 gg per ml, and 5 gg per ml by 
appropriate dilution of the sulphate stock solution in the 
mobile phase. 

System suitability solution. Prepare a solution containing 
3 gg per ml of sulphate anion and 5 gg per ml of oxalate anion. 

Chromatographic system 
- a column 25 cm x 4 mm, packed with anion-exchange 

resin and a 5 cm x 4 mm anion-exchange guard column, 
both containing ethylvinylbenzene cross linked with 
55 per cent divinylbenzene with latex coating of 
microbeads bonded with alkanol quaternary ammonium 
ions (6 per cent), 

- mobile phase: a 3.0 mM sodium carbonate solution, 
- flow rate: 2.0 ml per minute, 
- conductivity detector, 
- injection volume: 25 gl. 

Inject system suitability solution. The test is not valid unless 
the resolution between the peak due to sulphate and oxalate 
is not less than 1. 

Inject the reference solution and the test solution. 

Other tests. Comply with the tests stated under Parenteral 
PepgationN ( Injections). 

'Bacterial endotoxins (2.2.3). Not more than 0.01 Endotoxin 
Unit per unit of anti-factor X a  activity in Anti-factor X IC. 

Assay (anti-factor X. activity). The estimated activity is not 
less than 90.0 per cent and not more than 110.0 per cent of the 

polyethylene

' litix. s4alltra  Ise t  ( rnd  	m  x  e)1 i 	d 1  d  e n a a cet vi v s  0 ml o f water A d d 1.0 g ofpolyethylene glycol . 

ution. Transfer 42 ml ofglacial acetic acid to 
etric flask, dilute with water to volume, and 

glycol 6000 buffer pH 7.4. Dissolve 6.08 g of 
ethyl)aminomethane and 8.77 g of sodium 

chloride 
 

6000, adjust with hydrochloric acid to a pH of 7.4, and dilute 
with water to 1000.0 ml. 

Buffer pH 7.4. Dissolve 6.08 g of tris(hydroxymethyl) 

aminomethane and 8.77 g of sodium chloride in 500 ml of 
water. Adjust with hydrochloric acid to a pH of 7.4, and dilute 

i7orm.P0  etilmhal w

ith 

 n8  ,th5.12 g of sodium chloride and 1.40 g of edetate 

aBto inuff1 water. 

 3.03 g of tris(hyiroxymethyl) 

sodium in 250 ml of water. Adjust with hydrochloric acid to a 
pH of8.4, and dilute to 500.0 ml with water. 

Human antithrombin III solution. Reconstitute a vial of 
antithrombin III in water to obtain a solution containing 5 
Antithrombin III Units per ml. Dilute this solution with 
Polyethylene glycol 6000 buffer pH 7.4 to obtain a solution 
having a concentration of 1.0 Antithrombin III Unit per ml. 

Factor Xa  solution. Reconstitute an weighed quantity of 
bovine factor Xa  in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution that gives an increase in absorbance value 
at 405 nm of not more than 0.20 absorbance units per minute 
when assayed as described below but using as an appropriate 
volume (I< in gl) of Buffer pH 7.4 instead of V gl of the 
enoxaparin solution. 

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for amidolytic test for factor 
of 0.5 to obtain a concentration of about 3 mM. Dilute 
with buffer pH 8.4 to obtain a solution having a concentration 
f o.5rnm 

  

Reference solutions. Dilute Enoxaparin Sodium Solution 
fi )r 1B uio 

per ml 

RS with Buffer pH 7.4 to obtain four dilutions in 
the concentration range between 0.025 and 0.2 USP Anti-Factor 
X a   

and Sl, S2, S3, and S4 each in duplicate for the dilutions of the 
reference solutions. [NOTE-Treat the tubegip-The order B I, 
S 

Teis,tss2o, 

 S3, 

S4, Proceed as directed for reference solutions to 
obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the reference solutions. 

Label 18 suitable tubes: B1 and B2 for blanks; T1, T2, T3, and 
T4 each in duplicate for the dilutions of the test solutions: 

S4, T 1, T2, T3, T4, Tl, T2, T3, T4, Si, SZ-S3, S4, B2.] 
lo each tube add the same volume, V, (20 to 50g1) of Human 

antithrombin III solution and an equal volume, I< of either the 
blank, buffer pH 7.4, or an appropriate dilution of the test 
solutions and reference solutions. Mix, but do not allow 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 
tube volume 2 V(40 to100 gl) ofFactorXa  solution, and incubate 
for 1.0 minute. Add 5 V (100 to 250 gl) volume of chromogenic 
substrate solution. Stop the reaction after 4.0 minutes with 5 V 
(100 to 250 gl) volume of acetic acid solution. Measure the 
absorbance of each solution at 405 nm against blank B 1. 

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the enoxaparin sodium 
in IU of anti-factor X. activity per mL using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor X„ activity of Enoxaparin Sodium per ml. 

Anti-factor H. activity. Not less than 2000 and not more than 
3500 anti-Factor IL IU per ml. 

Acetic acid solution, Polyethylene glycol 6000 buffer pH 
7.4, Buffer pH 7.4, Buffer pH 8.4, and Human antithrombin 
solution. Proceed as directed under Assay ,  (anti-Actor X, 
activity), except that the concentration of the Human 
antithrombin III solution is 0.5 Antithrombin III Unit 
per ml. 

Thrombin human solution. Reconstitute thrombin human in 
water, and dilute in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution having a concentration of 5 Thrombin Units 
per ml. 

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for an amidolytic test for 
thrombin in water to obtain a concentration of about 3 mM. 
Immediately before use, dilute with buffer pH 8.4 to 0.5 mM. 

Reference solutions. Dilute Enoxaparin Sodium Solution .for 
Bioassays RS with buffer pH 7.4 to obtain four dilutions having 
concentrations in the range between 0.015 and 0.075 IU of 
anti-factor II„ activity per ml. 

Test solutions. Proceed as directed under Reference solutions 
to obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the Reference solutions. 

Proceed as directed under Assay (anti-factor X„ activity), except 
to use Thrombin human solution instead of Factor Xa solution 
and to use the Human antithrombin III solution as described 
above. 

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and of the 
refeirence solutions, and calculate the potency of the 
enoxaparin sodium in IU of anti-factor II„ activity per ml using 

 
statistical methods for parallel-line assays. The four 
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Entacapone Tablets 
Entacapone Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
entacapone, C 14H 15N305 . 

Usual strength. 200 mg. 

Identification 

A.Disperse a quantity of powdered tablets containing 0.05 g 
of entacapone with 50 ml of methanol, sonicate for about 30 
minutes and filter. Evaporate the filterate to dryness on a water-
bath and dry the residue in an oven at 105° for about half an 
hour. The residue complies with the following test 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with entacapone 
RS or with the reference spectrum of entacapone. 
B.In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

ENTACAPONE 
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ENTACAPONE TABLETS 

independent dilution estimates are then combined to obtain 
the final weighted mean. Then calculate the confidence limits. 
Express the anti-factor 11„ activity of Enoxaparin Sodium per 
mL 

Anti-factor X. to anti-factor IL ratio. The ratio of the numerical 
value of the anti-factor X„ activity in Anti-Factor X„ IU per ml 
to the numerical value of the anti-factor II„ activity in Anti-
Factor IL 1U per ml, as determined by the Assay (anti-factor 

Xa  activity) and the Anti-factor II a  activity, respectively, is not 
less than 3.3 and not more than 5.3. 

Labelling. It indicates the amount (mg) of Enoxaparin Sodium 
in the total volume of contents. The label states also that the 
Enoxaparin Sodium starting material is porcine derived. 

Entacapone 

CH3 

CH 3 

OH 

C14H15N305 	 Mol .Wt. 305.3 

Entacapone is (2E)-2-Cyano-3-(3,4-dihydroxy-5-nitropheny 1 )- 

 N,N-diethy1-2-propenamide. 

Entacapone contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 14 1-1 1 5N305 ,calculated on the dried 

basis. 

Category. Antiparkinson.  

Reference solution. A solution containing 0.000 I p er cent w v  
each of entacapone impurity A RS ((Z)-2-, 
dihydroxy-5-nitropheny1)-N,N-diethylacrylamidc Rs )  and  
entacapone RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, :11) -k3e -c1(  \114th.  

phenyl bonded to porous silica (5 gm), 
- mobile phase: a mixture of 22 volumes of methanol. 

1 volume of tetrahydrofuran and 27 volumes of a  
0.234 per cent w/v solution of monobasic sodiu m 

 phosphate dihydrate adjusted to pH 2.1 with 
orthophosphoric acid, 

- flow rate: 1 nil per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 10 gl. 

The relative retation time with reference to entacapone for 
entacapone impurity A is 0.8. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to entacapone 
impurity A and entacapone is not less than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to entacapone impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of areas ofall the secondary 
peaks other than entacapone impurity A is not more than twice 
the area of the principal peak in the chromatogram obtained with 
the reference solution (0.2 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 65° at a pressure not exceeding 
49 mm of Hg. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 70 volumes of methanol and 30 volumes of 

tetrahydrojiiran. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 nil with 
the solvent mixture. 

Reference solution (a). A solution containing 0.0001 per cen t 

 w/v each of entacapone impurity A RS and entacapone RS 
, witilike solvent mixture. 

Refere rice soiu'tion (b). A 0.01 per cent w/v solution of 

entdcapone RS in the solvent mixture. 

use the chromatographic system as described under Related 

substances .  

The relative retation time with reference to entacopane for 
entacapone impurity A is about 0.8. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to entacapone 
impurity A and entacapone is not less than 2.0. 

inject reference solution (b). The tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 1.0 per cent for entacapone peak. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 14 H I5N305 . 

Storage. Store protected from moisture. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
medium, if necessary, at the maximum at about 313 nm (2.4.7). 
Calculate the content of C 14H 15N305  in the medium from the 
absorbance obtained from the reference solution using a 
mixture of 0.2 volume of tetrahydrofuran and 99.8 volumes of 
medium as blank. 

D. Not less than 80 per cent of the stated amount of 
C 1 4H 15N305 • 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Protect solutions from light. 

Solvent mixture. 70 volumes of methanol and 30 volumes of 
tetrahydrofuran. 

Test solution. Disperse a quantity of powdered tablets 
containing 0.3 g of Entacapone with 30 ml of tetrahydrofuran 
with the aid of ultrasound and dilute to 100.0 ml with methanol, 
centrifuge. (NOTE - Prepare the test solution fresh and use 
within 7 hours of preparation). 

Reference solution (a). A solution containing 0.003 per cent 
w/v each of entacapone RS and entacapone impurity A RS in 
the solvent mixture. 

Reference solution (b). A 0.0003 per cent w/v solution of 
entacapone RS in the solvent mixture. 

Use chromatographic system as described under Assay. 

Name 	 Relative 
retention time 

Entacapone impurity A' 	 0.8 
Entacapone 	 1.0 

'(Z) -2 -Cyano -3 - ( 3 ,4 -dihydroxy - 5 -nitropheny1) -N,N-diethylacrylamide. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to entacapone impurity A 
and entacapone is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to entacapone impurity A is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent). The sum of the areas of all the secondary peaks 
other than entacapone impurity A is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Detennine by liquid chromatography (2.4.14). 

NOTE - Protect solutions from light. 

Identification 

A. Determine by infrared absorption spectrophotometery 
(2.4.6).Compare the spectrum with that obtained with 
entacapone RS or with the reference spectrum of entacapone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 70 volumes of methanol and 30 volumes of 

tetrahydroliiran. 

Test solution. Dissolve 0.1g of the substance under examination 
in the solvent mixture and dilute to 100.0 nil with the solvent 
mixture. 

per cent of the volume and diluting with dissoltiiion.--.  medium 
to volume. Dilute 5.0 ml ofthis solution 630.0 ml .With the d issolution medium. 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of phosphate buffer, pH 5.5 prepared by 
dissohr ing 6.8 g of monobasic potassium phosphate in 1000 
ml of water, adjusted to pH 5.5 with I M sodium hydroxide, 
Speed and time. 50 rpm and 30 minutes. 

 

NOTE - Protect the solutions from light. 
Reference solution. A 0.022 per cent w/v solution of 
entacapone RS, prepared by dissolving in tetrahydrofuran u t 
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Usual strengths. 0.5 mg; 1.0 mg. 

Identification 

In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium.1000 ml of phosphate bigller p1-1 6.8, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of entecavir 
monohydrate RS in the mobile phase and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the test solution. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 80 volumes of water and 20 
volumes of methanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 100 ill. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 
Cl2H15N503.  

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 2000 theoretical plates and 

the tai ling th  i linge 	en  fraecfteorriscne luostomotrie

onand th 

 thana 2.0. 

Inject 	 the test solution. In the 
chromatogram obtained 

more than 
i emdowitththn  thetee 

area 
rsoa  f 

the 
 p , thripenacrieaa  of 

peak 
in the 	 ro 

fpaeny 

secondary is 
n 

 chromatogram obtained with the reference solution 
ito 

(0.1 per cent); the sum of the areas of all the secondary peaks 
is  not more than 3 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.3 per cent). 

Heavy ' metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated 
 

Water (2.3.43). 5.5 to7.0 per cent, determined on 0.1g. 

Assay. Determine by liquid chromatography (2.4.45. 

Solvent mixture. 90 volumes of buffer solution and 10 volumes 

of  Te stnt est  :alun 

 

solution. Dissolve 50 mg of the substance under 
examination in 5 ml of methanol and dilute to 50.0 ml with the 
buffer solution. Dilute 5.0 ml of this solution to 50.0 ml with 
the solvent mixture. 

Reference solution. Dissolve 50 mg of entecavir monohydrate 
RS in 5 ml of methanol and dilute to 50.0 ml with the buffer 
solution. Dilute 5.0 ml of this solution to 50.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 80 volumes of buffer solution 
of 0.01M sodium dihydrogen phosphate, adjusted to 

pmethanol,H30with 
orthophosphoric acid and 20 volumes of  

flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 pl. 

Inject tt 

Inject itoh the reference solution. The test is not valid unless the 

Storage . 

taolrc auI aei  efficiency is not less than 2000 theoretical plates, the 
tailing factor not more than 2.0, and the relative standard 

d  

ri for replicate injections is not more than 2.0 per cent. 

 

Calculat e 

trheefecroenntceentsoolfuc 2H  solution and the test solution. 

15_ 5 _

o 

3. 

R  

. Store at a temperature not exceeding 30°. 

Entecavir Tablets 

ENTECAVIR TABLETS 

ash (2.3.18). Not more than 0.1 per cent. 

Entecavir 
Tablets contains not less than 90.0111ittent and "nOt __''' TestsoUtion. Weigh and powder 20 tablets. Disperse a uantit More than 
110.0 per cent of the stated amount "Of entecavir, :' of poVvder coiitaining 10 mg of entecavir in the solvent 

q 
 mixture, Ci:1-1, sNil 5-3 	 ,,•-:.-_̀,.\- - 	 ' •s,i. :ix with the aid of ultrasound for 30 minutes and dilute to 

."---t-' 	 .;., 
f r:V7-4: 

Uniformity of content. (For tablets containing 10 mg or less). 
Complies with the tests stated under Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using following modification. 

Test solution. Disperse one tablet in 6 ml of the mobile phase. 
Mix with the aid of ultrasound for 15 minutes. Dilute to 10 ml 
with mobile phase. Dilute as necessary to obtain a solution 
containing 0.005 per cent w/v of entecavir. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 90 volumes of water and 10 volumes of 
methanol. 
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Solvent mixture. 70 volumes of methanol and 30 volumes of 

tetrahydrofuran. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Entacapone in 30 ml of 
tetrahydrofuran with the aid of ultrasound and dilute to 100.0 
ml with methanol, centrifuge. 

Reference solution. A 0.05 per cent w/v solution of 
entacapone RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5 µm), 

- mobile phase: a mixture of 22 volumes of methanol, 1 

volume of tetrahydrofuran and 27 volumes of buffer 
solution prepared by dissolving 2.1 g of monobasic 

sodium phosphate in 1000 ml of water, adjusted to pH 

2.1 with orthophosphoric acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. 

Calculate the content of C 14H 151\1 305  in the tablets. 

Storage. Store protected from light at a temperature not 
exceeding 30° 

Entecavir 

Entecavir Monohydrate 

OH 

C12H15N503,H20 	 Mol.Wt.295.3  

--- •••••11.11 

Entecavir contains not less than 98.0 per cent and no 
than 102.0 per cent of C l2H 1 51\1503, calculated on the anh 
basis. 

Category. Antiviral. 

Dose. 1 mg once a day. 
Description. A white or almost white, crystalline powder. 

Identification  D  enettei f ir 

Determine 

iante b y  i on 

infrared absorption spectrophotometry 
en tecavir 

i 
Compare the spectrum with that obtained with en

a  

monohydrate RS or with the reference spectrum of entecavir r 
monohydrate. 
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). +25.0° to +30.0°, determined 
in a 1.0 per cent w/v solution in a mixture of 1 volume of 
dimethyl formamide and 1 volume of methanol. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 90 volumes of mobile phase A and 10 volumes 

of mobile phase B. 

Test solution. Dissolve 25 mg of the substance under 

examination in 2.5 ml of methanol and dilute to 25 ml with 

mobile phase A. 
)hvdrate 
1 mobile 
with the 
) ";0.0 ml 

ked with 
), 
tovhate. 

5 
5 

ENTECAVIR 

Entecavir is 2-amino-1,9-dihydro-9-[(1S,3R,45)4hydr94/-37„,!'_. 60 
(hydroxymethyl)-2-methylenecyclopentylii6117p011- 4.7,7  " 60.1 

one, monohydrate. 

Reference solution. Dissolve 25 mg of entecavir more( 

RS in 2.5 ml of methanol and dilute to 25.0 ml witl 
phase A. Dilute 1.0 ml of this solution to 100.0 ml 

solvent mixture. Further dilute 5.0 ml of this solution tc 
with the solvent mixture. 
Chromatographic system 

a stainless steel column 25 cm x 4.6 mm, pac 
octadecylsilane bonded to porous silica (5 pm 
mobile phase: A. 0.01M sodium dihydrogen pi 
adjusted to pH 3.0 with orthophosphoric aci 

B. methanol, 
a gradient programme using the conditions gi\ 

flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 pl. 

Time 	Mobile phase A 	Mobile ph 

(in min.) 	(per cent v/v) 	(per cent 

0 	 95 	 5 

5 	 5 

30 	 70 
70 

e 

95 
30 
30 
95 
95 

211 below. 

rase B 
v/v) 



- mobile phase: a mixture of 80 volumes of wate r a 
 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 p1. 

Inject the reference solution. The test is not valid unle 
column efficiency is not less than 2000 theoretical plat( 
tailing factor is not more than 2.0, and the relative sta 
deviation for replicate injections is not more than 2.0 pe 

Inject the reference solution and the test solution. 

Calculate the content of C l2H 1sN 503  in the tablets. 

Storage. Store protected from light and moisture 
temperature not exceeding 30°. 

Labelling. The label state the strength in terms of equi 
amount of entecavir. 

Ephedrine Hydrochloride 

OH 

N,
CH 3  , HCI 

CH 3  
i11 

C 10 1-1 15NO,HC1 	 Mol. 

Ephedrine Hydrochloride is (1R,2S)-2-meth 
1- phenylpropan-l-ol hydrochloride. 

Ephedrine Hydrochloride contains not less than 99.0 p 
and not more than 101.0 per cent of C l0H 15N0,11C I cal( 
on the dried basis. 

Category. Sympathomimetic; bronchodilator. 

Dose. 15 to 60 mg. 

Description. Colourless crystals or a white, crystalline p 
odourless. It is affected by light. 

Identification 

Tests A, C and D may be omitted if tests B and E are 
out. Test B may be omitted if tests A, C, D and E are 
out. 

PL 
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EPHEDRINE HYDROCHLORIDE 

ss the 
 s, the 

ndard 
r cent. 

er cent 
ulated 

owder, 

ermine by thin-layer chromatography (2.4.17), coating 
nd 20 	 C. pet ermine 

 plate with silica gel G. 

•rried 

Solution A. A 0.01 per cent w/v solution in water. 

A. Specific optical rotation (see Tests). 

B. Determine by infrared absorption spectrophotomety (2. • ' 

Cotwate -the - gpectrum with that obtained with ephedrine 

hydrochloride RS or with the reference spectrum of ephedrine 
hYdrochloride. 

1953 

100.0 ml with the solvent mixture. Centrifuge this solution at 
3000 rpm for 10 minutes and filter. 

Reference solution. A 0.0001 per cent w/v solution of entecavir 

monohydrate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- column temperature: 40°, 
- mobile phase: A. dissolve 0.77 g of ammonium acetate 

and 1 ml of hexylamine in 1000 ml water, 
adjusted to pH 6.5 with glacial acetic acid, 

B. a mixture of 75 volumes of methanol 
and 25 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 0.6 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 	 95 	 5 

6 	 95 	 5 

15 	 85 	 15 

23 	 85 	 15 

24 	 95 	 5 

30 	 95 	 5 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution. (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 5 mg of entecavir in the 
mobile phase with the aid of ultrasound for 15 minutes and 
dilute to 100.0 ml with the mobile phase and filter. 

Reference solution. A 0.005 per cent wiv solution of entecavir 

monohydrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 itim -,'.packed*:With,,. 

octadecylsilane bonded to porous silica.c5 p.m) (SuC . I1 
as lnertsil C18), 

1952 

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution. A 0.2 per cent w/v solution of ephedrine 
hydrochloride  mobiie phas e.  ARSmi in methano l. xture ethnooa f5  

Lvolumes of dichloromethane, 

15 volumes of concentrated ammonia and 80 volumes of 2- 

propanol. 

Apply to the plate 10 p1 of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate in air and 
spray with ninhydrin solution, heat at 110° for 5 minutes. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

D.To 0.1 ml of solution A, add 1 ml of water, 0.2 ml of copper 
sulphate solution and 1 ml of strong sodium hydroxide 
solution. A violet colour is produced. Add 2 ml of 
dichloromethane and shake. The lower (organic) layer is dark 
grey and the upper (aqueous) layer is blue. 

E.To 5 ml of solution A, add 5 ml of water. The solution gives 
reaction (a) of chlorides (2.3.1). 

Tests 

Appea ranee of solution. A 10.0 per cent w/v solution (Solution 
A) is cl ear (2.4.1), and colourless (2.4.1). 

Acidity or alkalinity. To 10 ml of Solution A add 0.1 ml of 
methyl red solution and 0.2 ml of 0.01 M sodium hydroxide; 
the solution is yellow. Add 0.4 ml of 0.01 M hydrochloric 
acid; the solution is red. 

Specific optical rotation (2.4.22). -33.5° to -35.5°, determined 
in a 5.0 per cent w/v solution. 

(R2e.41.a1t4e)d substances. Determine by liquid chromatography 

examination 	
Dissolve 75 mg of the substance under x  

ation in the mobile phase and dilute to 10.0 ml with the 

pseudoephedrine 

s00 e he  ec v 

 
Chromatographic 

uee  0. 0 rr  dm meee on r,',1111:

w i th

1 c.'xee h‘ ss 000h 

the 

 

of the 

the 
tt e  timoo 

hmobile 
nn eo   basil )e  

stance under examination and 
A solution containing 0.01 per  cent 

(a). Dilute 2.0 ml of the test solution to 

phase. 
Dilute 1.0 ml of this solution to 

leptohgerdarpihniec  hydrochloride  

system 

RS in the mobile phase. 

- a stainless steel column 15 cm x 4.6 mm, packed with 
phenylsilane bonded to porous silica (3 pm), 

- mobile phase: a mixture of 6 volumes of methanol and 
94 volumes ofa 1.16 per cent w/v solution of ammonium 
acetate adjusted to pH 4.0 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 257 nm, 
- injection volume: 20 pl. 

Name 	 Relative 	Correction 
retention time 	factor 

Ephedrine (retention time: 
about 8 minutes) 
	

1.0 

Ephedrine impurity B' 
	

1.1 

Ephedrine impurity A 2 
	

1.4 
	

0.4 

' pseudoephedrine, 

2  (-)-( 1 R) - 1 -hydroxy- 1 -phenylpropan-2-one. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ephedrine and ephedrine 
impurity B is not less than 2.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak due to ephedrine impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of the areas of 
all the secondary peaks other than ephedrine impurity A is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Sulphates (2.3.17). 15 ml of solution A complies with the limit 
test for sulphates (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.17 g, dissolve in 10 ml of mercuric acetate 
solution, warming gently, add 50 ml of acetone and mix. Titrate 
with 0.1 Mperchloric acid, using 1 ml of a saturated solution 
of methyl orange in acetone as indicator, until a red colour is 
obtained. Carry out a blank titration. 

1 m1 of 0.1 11 perchloric acid is equivalent to 0.02017 g of 

Storage. Store protected from light. 

' at a 

valent 
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Ephedrine Nasal Drops 
Ephedrine Nasal Drops are a solution of Ephedrine 
Hydrochloride in a suitable aqueous vehicle. 

Ephedrine Nasal Drops contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
ephedrine hydrochloride, C loH 15NO,HCI. 

Usual strengths. 0.5 per cent; 0.75 per cent; 1.0 per cent. 

Identification 

A. To a quantity of the nasal drops containing 0.1 g of 
Ephedrine Hydrochloride, add 2 ml of 2 M hydrochloric acid, 

shake with two 20 ml quantities of chloroform and discard the 
chloroform. Make the aqueous layer alkaline with 5 M 

ammonia and extract with two quantities, each of 30 ml, of a 
mixture of 3 volumes of chloroform and 1 volume of ethanol 

(95 per cent). Dry the combined extracts over anhydrous 

sodium sulphate, filter and evaporate to dryness at a pressure 
of 2 kPa, heating gently to remove the last traces of solvent. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ephedrine 

hydrochloride RS, treated in the same manner or with the 
reference spectrum of ephedrine. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

obtained with test solution (a) is not more intense than ti 
spot in the chromatogram obtained with reference solutic n 

e 

(a). 

Other tests. Comply with the tests stated under Nas 
Preparations. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the nasal drops with methanol to obta 
0.1 per cent w/v solution of Ephedrine Hydrochloride. 

Reference solution. A 0.1 per cent w/v solution of ephedri 
hydrochloride RS in methanol. 

Chromatographic system 
a stainless steel column 20 cm x 4.6 mm, packed w ith  

Calculate the content of C loH 

Inject the reference solution and the test solution. 

- mobile phase: 0.005 M dioctyl sodium sulphosuectil l  

- spectrophotometer set at 263 nm, 
- injection volume: 20 pl. 

Nucleosil C18) , 
octadecylsilane bonded to porous silica (5 µm) (Such 

in a mixture of 65 volumes of methanol, 35 voluna, 
water and 1 volume of glacial acetic acid, 
flow rate: 2 ml per minute,  

15NO,HC1 in the nasal drops.  

1 

44 
ne 

ent 
icle 
r of 

of 

ent 
ine 

Identification 

A. To 30 ml add 2 ml of 2 M hydrochloric acid, extract with 

two quantities, each of 20 ml, of ether and discard the ether. 

Add sufficient dilute ammonia solution to the aqueous phase 

to make it alkaline, extract with two quantities, each of30 n 1. of 

ether, wash the combined ether extracts with three quanti ties. 

each of 15 ml, of water, dry over anhydrous sodium sulphate. 
filter and evaporate the filtrate to dryness. The residue complies 

with he f9llow4ng test. 

Determ ine by Infrared absorption spectrophotometry (2.4.6). 
irine 

hydrochloride RS treated in the same manner or with the 
reference spectrum of ephedrine. 

B .  In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b). 

Tests 

Ethanol content. Not more than 3 per cent v/v, determined by 
gas chromatography (2.4.13). 

Test solution. Use the preparation under examination. 

Reference solution (a). Add sufficient of 1 -propanol (internal 
standard) to the test solution to produce a solution containing 
3.0 per cent v/v of 1 -propanol. 

Reference solution (b). A 3.0 per cent v/v solution each of 
internal standard and ethanol in water. 	0' 

Chromatographic system 
- a column 1.5 m x 4 mm, packed with porous polymer 

beads (100 to 200 mesh) (such as Porapak Q and 
Chromosorb 101), 

-- temperature: 
' column.150°, 

inlet port and detector. 170°, 
' flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Calculate the content of ethanol from the areas of the peaks 
due to ethanol in the chromatograms obtained with reference 
solutions (a) and (b). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-propanol, 
15 volumes of strong ammonia solution and 5 volumes of 
chloroform. 

Test solution (a). Add sufficient 5 M ammonia to 50 ml of the 
oral solution to make it alkaline, extract with two quantities, 
each of100 ml, of ether, wash the combined extracts with 10 ml 
of water, dry with anhydrous sodium sulphate, filter and 
evaporate the filtrate to dryness. Dissolve the oily residue in 
sufficient methanol to produce 5 ml. 
Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol. 

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with methanol. 

Reference solution (b). A 0.3 per cent w/v solution of 
ephedrine hydrochloride RS in methanol. 

Apply to the plate 10111 of each solution. After development, 
dry the plate in air, spray with ninhydrin soltoktii and heat at;': 
11 0° for 5 minutes. Any secondary spot in thi Oran -tato-gram 
obtained with test solution (a) is not more intense than the 

spot in the chromatogram obtained with reference solution 
(a). Ignore any spot of lighter colour than the background. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a weighed quantity of the oral solution 
containing about 60 mg of Ephedrine Hydrochloride to 50 ml 
with methanol. 

Reference solution. A 0.12 per cent w/v solution of ephedrine 
hydrochloride RS in methanol. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: 0.005 M dioctyl sodium sulphosuccinate 

in a mixture of 65 volumes of methanol, 35 volumes of 
water and 1 volume of glacial acetic acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 263 nm, 
- injection volume: 20 pl. 

Determine the weight per ml of the oral solution (2.4.29), and 
calculate the content of C1oH 15NO,HCI, weight in volume. 

Storage. Store protected from light. 

Ephedrine Tablets 
Ephedrine Hydrochloride Tablets 

Ephedrine Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of ephedrine 
hydrochloride, C l oH15NO,HC1. 

Usual strengths. 15 mg; 30 mg; 60 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing about 
0.1 g of Ephedrine Hydrochloride with 20 ml of 0.1 M 
hydrochloric acid, filter, wash the filtrate with two quantities, 
each of 20 ml, of chloroform and discard the chloroform. Make 
the aqueous layer alkaline with 5 M ammonia and extract with 
two quantities, each of 30 ml, of a mixture of 3 volumes of 
chloroform and 1 volume of ethanol (95 per cent). Dry the 
combined extracts over anhydrous sodium sulphate, filter and 
evaporate to a low volume at a pressure of 2 kPa. Prepare a 
disc using 0.3 g of potassium bromide IR, apply dropwise to 
the disc 0.1 ml of the chloroform solution, allowing the solvent 
to evaporate between applications, and dry the disc at 50° for 
2 minutes. The disc so obtained complies with the following 
test. 

Determine bjiirifrared absorption spectrophotometry (2.4.6). 
codtpare the spectrum with that obtained with ephedrine 

in 

e 

Tests 

pH (2.4.24). 4.0 to 7.0. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-propanol, 

15 volumes of 13.5 M ammonia solution and 5 volumes of 

chloroform. 

Test solution (a). Dilute the nasal drops, if necessary, with 
water to obtain 0.5 per cent w/v of Ephedrine Hydrochlooride. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 5.0 ml 
with methanol. 

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with water. 

Reference solution (b). A 0.1 per cent w/v solution of 
ephedrine hydrochloride RS in methanol. 

Apply to the plate 20 gl of each solution. After-development, 
dry the plate in air, spray with ninhydrin solutiOil and heat at 
100° for 5 minutes. Any secondary spot in the chromatogram Corhpare the spectrum with that obtained with ephec 

• 	- 

Ephedrine Oral Solution 
Ephedrine Hydrochloride Oral Solution; Ephedr 
Hydrochloride Elixir; Ephedrine Elixir 

Ephedrine Oral Solution is a solution containing 0.3 per ( 

w/v of Ephedrine Hydrochloride in a suitable flavoured N, eh 

containing a sufficient volume of Ethanol (95 per cent) c 

an appropriate dilute ethanol to give a final concentratio 
not more than 3 per cent v/v of ethanol. 

Ephedrine Oral Solution contains not less than 0.27 per 
and not more than 0.33 per cent w/v of ephedi 

hydrochloride, C 10H 15NO,HCI. 



Epinastine H y drochloride 

H 2 N_1N 

, HCI 

C 161-1 15N3,HCI 
	

Mol. Wt, 285.8 

Epinastine Hydrochloride is (RS)-3-Amino-9,13b-dihydro -

1H-dibenz[c,f]imidazo[1,5-a1azepine hydrochloride. 

Epinastine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 16H 15N3,HC1, calculated 

on the dried basis. 

Category. Antihistaminic 

oisDose. 5 mg to 50 mg, daily. 	 j 

Description. A white or almost white, hygroscopic, crystOe 
Alb powder. 

Identification 

Time 
(in min.) 

0 
4 
13 

15 
20 

Mobile phase A 
(per cent w/v) 

80 

80 
30 
80 
80 
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hydrochloride RS treated in the same manner or with the 
reference spectrum of ephedrine. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b). 

C. Triturate a quantity of the powdered tablets containing 
about 0.4 g of Ephedrine Hydrochloride with 10 ml of 
chloroform and discard the chloroform. Repeat trituration with 

a further 10 ml of chloroform and again discard the chloroform. 

Shake the residue with 30 ml of warm ethanol (95 per cent) for 
20 minutes, filter, evaporate the filtrate to dryness on a water-
bath and dry the residue at 80° (residue R). Dissolve 10 mg of 
residue R in 1 ml of water and add 0.1 ml of cupric sulphate 

solution followed by 1 ml of sodium hydroxide solution; a 

violet colour is produced. Add 1 ml of ether and shake; the 
ether layer is purple and the aqueous layer is blue. 

D. A 5.0 per cent w/v solution of residue R gives reaction (A) 
of chlorides (2.3.1). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of 2-propano1,15 

volumes of strong ammonia solution and 5 volumes of 

chloroform. 

Test solution (a). Extract a quantity of the powdered tablets 
containing 0.1 g of Ephedrine Hydrochloride with 5 ml of 
methanol and filter. 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 

with methanol. 

Reference solution (a). Dilute 1.0 ml of test solution (a) to 

200.0 ml with methanol. 

Reference solution (h). A 0.2 per cent w/v solution of 
ephedrine hydrochloride RS in methanol. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
110° for 5 minutes. Any secondary spot in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a). Ignore any spot of lighter colour than the background. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 50 mg of Ephedrine Hydrochloride, 
shake with 30 ml methanol for 10 minutes,, add suffkient 

water to produce 50.0 ml, filter through glass fibrei(Whatinan 
GF/C is suitable) and use the filtrate. • 

Reference solution. A 0.1 per cent w/v solution o1 
hydrochloride RS in methanol. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5 Im) ,  
- mobile phase: a 0.005 M solution of dioctyl sodium 

sulphosuccinate in a mixture of 65 volumes of methanol 
35 volumes of water and 1 volume of glacial acetic 

- vit 

.r 

acid, 
- flow rate: 1.5 ml per minute, 

spectrophotometer set at 263 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution.  

Calculate the content of C, 0H 15NO,HCI in the tablets. 

Storage. Store protected from light. 

methyl red solution and 0.25 ml of 0.01 M sodium hydroxide; 
the  so lution is green. Add 0.5 ml of 0.01 M hydrochloric acid; 
the  solution is reddish-violet. 

Related substances. Determine by liquid chromatography 
(2.4.1• 

 n4.  t)  mixture. 25 volumes of mobile phase B and 75 volumes 

 e  

ofinobile phase A. 

Test 

 
solution. Dissolve 50 mg of the substance under 

examination in the solvent mixture and dilute to 100.0 ml with 
the solvent  

solution. Reference 

n 	

Dilute 10.0 ml of the test solution to 
100.0 ml 

 with the solvent mixture.w  ml 

oltio 
ith the solvent mixture. Dilute 1.0 ml of this solution 

t  
Chromatographic 

 

as  tan l
stainless 

  s 
steel 

   e system 
 10 cm x 3.0 mm, packed with

octadecylsilane bonded to porous clica (3 gm), 
column temperature: 50°, 

 

mobile phase: A. a mixture of 15 volumes of methanol 
and 85 volumes of buffer solution prepared by dissolving 
3.8 g of sodium pentanesulphonate monohydrate and 
4.0 g of potassium dihydrogen phosphate in water 
adjusting to pH 4.4 with orthophosphoric acid and 
dilute to 1000 ml with water, 

B. a mixture of 15 volumes of methanol 
and 85 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pi 

Mobile phase B 
(per cent w/v) 

20 
20 
70 
20 
20 

Relative 
retention time 

E  

Epinastine impurity A' 
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tine impurity B2 
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oaiHi -uecndmpRtibi:ren:a[cmj]ineim.  idazo[I,5 -a]azepin -3 -amine. 

the reference solution and the test sol tion. 

the t 	

-the 

ail 	
factor is not more than 2.0. ling 

Inject 

0 -7 -bromo-9, I 3 b-di hydro- I ifenzokil m idarol I . al 5 - 

the reference solution. The test is not valid unless the 
[efficiency is not less than 2000 theoretical plates 

, 

 obtained with the test solution, the area of any • 

peak corresponding to epinastine impurity B is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.3 per cent), the area of 
any peak corresponding to epinastine impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of areas of all the secondary 
peaks is not more than 7 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.7 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.2 g, dissolve in 100 ml of a mixture of 1 volume 
of anhydrous acetic acid and 2 volumes of acetic anhydride, 
add 10 ml of mercuric acetate solution. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02858 g of 
CI6H16C1N3 . 

Storage. Store protected from moisture. 

With 

A. Determine by infrared absorption spectrophotome tr) 

 (2.4.6).Compare the spectrum with that obtained with 

epinastine hydrochloride RS or with the reference spectrum 
of epinastine hydrochloride. 

B. It gives reaction (a) of chlorides (2.3.1). 

Tests. 

Acidity or alkalinity. Dissolve 1.0 g in carbon diox 

water and dilute to 10 ml with the same solvent. Add 0 

Name 

Epinastine Eye Drops 
Epinastine Hydrochloride Eye Drops 

Epinastine Eye Drops is a sterile solution of Epinastinc 
Hydrochloride in Purified Water. 

Epinastine Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of epinastine 
hydrochloride, C I6H 5N 1 , HCI. 

Usual strength. 0.05 per cent w/v. 

Identification 

In the Assay, the principle peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 
pH (2.4.24). 6.5 to 7.5. 

Othgr-tests. Comply with the tests stated under Eye Drops. 
Assay, Determine by liquid chromatography (2.4.14). 
Solvent mixture. Equal mixture of water and acetonitrile. 

1956 • 
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Test solution. Dissolve 10 mg of the sri*tilicc ado* examination in water and dilute to 10.0 ml with w 

EPINASTINE EYE DROPS EPTIFIBATIDE 

containing 0.05 per cent w/v Epinastine Hydrochloride in the 
Test solution. Dilute a volume of eye drops to obtain a solution than 102.0 per cent of C2

4H3006, calculated on the dried basis.  

Eplerenone contains not less than 98.0 per cent and not more 

 solvent mixture. 	 Category. Antihypertensive. 
Reference solution. A 0.05 per cent w/v solution of epinastine 

Dose. 25 mg to 50 mg daily. 
hydrochloride RS in the solvent mixture. 

Description. A white to off-white powder . Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
	Identification 

- mobile phase: A. a mixture of 90 volumes of water, 
Determine by infrared absorption spectrophotometry (2.4.6). 10 volumes of acetonitrile and 0.1 volume of Compare the spectrum with that obtained with eplerclione RS 

trifiuoroacetic acid, 	 or with the reference spectrum of eplerenone. 
B: a mixture of 10 volumes of water, 

90 volumes of acetonitrile and 0.1 volume of Tests 
trifluoroacetic acid, 

- a gradient programme using the conditions given below. Related substances. Determine by liquid chromatography 
- flow rate: 1 ml per minute, 	 (2.4.14) as described in the Assay with the following 
- spectrophotometer set at 210 nm, 	 modification. 
- injection volume: 10 gl. 

Heavy metals (2.3.13). 1 .0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
Inject the reference solution. The test is not valid unless the on 1.0 g by drying in an oven at 105° for 3 hours. 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Calculate the content of C I6H 15N3 , HCl in the eye drops. 

Inject the reference solution and the test solution. 

Storage. Store protect from light. 

	

Assay. Determine by liquid chromatography (2.4.14). 

examination in the mobile phase and dilute to 100.0 ml with the 

Reference solution. A 0.01 per cent w/v solution of eplerenone 

RS in the mobile phase. 

Test solution. Dissolve 10 mg of the substance under 

mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

Eplerenone 	 octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of 10 mAl 

ammonium acetate, adjusted to pH -7 .4 and 

40 volumes of acetonitrile, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 214 nm, 
 

-

- 

injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the OC H 3  

relative standard deviation for replicate injections is not more 

than 2.0 per cent. 
ga wt. 414.5 -0- 

Inject, the -reference solution and the test solution. C24H3006 

Eplerenone is 9a,1 1 -Epoxy-7a-methoxycarbony1;:3-oxol 	
Calculate the content of C24H3006 pregn-4-ene-2 1,1 7-carbolactone.  

Eptifiba t i d e 

	

H2N -% 
	

0 H 

	

NH 
	

H2 _H 
	N 

0 

HO 

0 

0 

NH 

HN 

H2C, 
H2 C, 

S, 

H2  
01111P4b,  

H 2N '1( 

C351{49N I 109 S2 	 Mol. Wt. 832 

Eptifibatide is S1,56-Cyclo[N6-carbamimidoyl- 
243 -sulfanylpropanoy1)-L-lysyl glycyl-L-a-aspartyl-

L-tryptophyl- L-prolyl-L-cysteinamide]. 

Eptifibatide contains not less than 96.0 per cent and not more 
than the equivalent of 103.0 per cent of C35H49N1109S2, 
calculated on the anhydrous and acetic acid free basis. 

Category. Antiplatelet. 

Dose. Intravenous loading dose of 180 gg per kg over 1 to 2 
minutes immediately after diagnosis; followed by continuous 
intravenous infusion of 2 gg per kg per minute, until either 
hospital discharge or initation of coronary artery by pass 
drafting or for up to 72 hours. 

Description. A white to off-white powder. 

Identification 

RS or with the reference spectrum of eptifibatide. 

Compare the spectrum with that obtained with eptifibatide 

A.Detemiine by infrared absorption spectrophotometry (2.4.6). 

B. In the Assay, the principal peak in the chromatogram 

Tests 

 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Light absorption.  Absorbance of 1.0 per cent w/v solution in 
acetic acid at 420 nm (2.4.6) is not more than 0.05. 
SPecific optical rotation (2.4.22). -50.0° to -57.0°, determined 
in a 1.0 per cent w/v solution in 1.0 per cent v/v acetic acid. 
Related substances. Determine by liquid chromatography (2 .4.14). 

Reference solution. A0.02 per cent w/v solution of eptifibatide 
RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 50°, 
- mobile phase: a mixture of 85 volumes of 0.25 per cent 

w/v solution of orthophosphoric acid in water, adjusted 
to pH 3.0 with triethylamine and 15 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute. 
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 

Inject the reference solution and the test solution. The area of 
any secondary peak is not more than 1.5 per cent and the sum 
of areas of all the secondary peaks is not more than 2.5 per 
cent, calculated by area normalization. 

Acetic Acid. Not more than 8.0 per cent. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. 95 volumes of mobile phase A and 5 volumes 
of methanol. 

Test solution. Dissolve 4 mg of the substance under 
examination in the solvent mixture and dilute to 2.0 ml with the 
solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of glacial 
acetic acid RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a 0.07 per cent v/v solution of 

orthophosphoric acid in water, adjusted to pH 3.0 with 
1 M sodium hydroxide, 

B. methanol, 
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute. 
- spectrophotometer set at 210 nm, 
- injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0.01 95 5 
10 50 50 
20 50 50 
21 50 50 

-.. 	30 95 5 
35 95 5 

Time 
(in min.) 

Mobile phase A 
(per cent w/v) 

Mobile phase B 
(per cent w/v) 

0 85 15 

16 75 25 

38 25 75 

43 25 75 

45 85 15 

50 85 15 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

H 

H C 

of 

0 	 Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0. 



optical rotation (2.4.22). +103.0° to +107.0°, 
red in a 0.8 per cent w/v solution in aldehyde free 
determined within 30 minutes of preparing the 

Specific 
deter m i 
cthatio/ 

solution. 
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EPTIFIBATIDE INJECTION 
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Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

The retention time of acetic acid is about 3.9 minutes. 

Inject the reference solution and the test solution. 

Calculate the content of acetic acid. 

Water (2.3.43). Not more than 9.0 per cent, using Method 3. 

Bacterial endotoxins (2.2.3). Not more than 10 Endotoxin Units 

per mg of eptifibatide. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 2 mg of the substance under 
examination in water and dilute to 10.0 ml with water. 

Reference solution. A 0.02 per cent w/v solution of eptifibatide 

RS in water. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C35H49N1109S2. 

Eptitlbatide Injection 
Eptifibatide Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
eptifibatide, C351149N1109%. 

Description. A clear, colourless solution. 

Usual strength. 0.75 mg per ml; 2 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

pH (2.4.24). 5.0 to 5.5. 

Light absorption. Not more than 0.1, determined on 
0.2 per cent w/v solution at 420 nm (2.4.7). 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 
modifications. 

Test solution. Dilute the injection containing 8 mg' of 
Eptifibatide to 10.0 ml with water 

Inject the test solution. The area of any secondary peak is not 
 more than 2.0 per cent and the sum of areas of all the sec:.oridary 
 peaks is not more than 5.0 per cent, calculated 

by area 
normalization. 

Bacterial endotoxins (2.2.3). Not more than 10 Ilti dotoxin  
Units per mg of eptifibatide. 

Other tests. Comply with the tests stated under 	renteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the injection to obtain a solution 
containing 0.024 per cent w/v of Eptifibatide in wale? 

Reference solution. A 0.024 per cent w/v solution of 
eptifibatide RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecysilane bonded to porous silica (5 gm), 

 
- column temperature: 50°, 
- mobile phase: a mixture of 85 volumes of buffer solution 

prepared by dissolving 2.45 g of orthophosph(ric acid  
in 1000 ml of water, adjusting to pH 3.0 with triethylamine 
and 15 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3600 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 

deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 35 H49N 11 09S2  in the injection. 

Storage. Store protected from light. 

 

Ergocalciferol 

Mol. Wt. 396' 

01110 

ter:Ytna:V3:itaminni.  D  
c 	

: i s  
A'hen v 

figocalciferol is (313,5Z,7E,22E)-9,10-Secoergosta-5,7,10(19), 

223-t etg  

prescribed or demanded, Ergocalciferol 

shall be dispensed or supplied. When calciferol or vitamin D 

prescribed or demanded, Ergocalciferol or Cholecalciferol 

1 nEsi s   hroagrloe  hlcabt 

be dispensed or supplied. 

la .;
al 
i fe r o 1 contains not less than 97.0 per cent and not 

103.0 per cent of C28H440. 

I mg  of xgocalciferol is equivalent to 40 000 IU of antirachitic 

activity (vitamin D) in rats. 

Dose. In hypocalcaemia, orally, 50000 to 200000 Units or 
Intramuscular once daily; in hypoparathyroidism, orally, 25000 
to 200000 Units or intramuscular once daily, should be given 
with calcium supplementation; in familialkiSpophosphatemia, 
WOO to 60000 Units with phosphate supplements or orally or 
intramuscular; in osteomalacia, orally, 2000 to 5000 Units. 

Descrip :ion. A white or slightly yellowish, crystalline powder 
or white or almost white crystals. 

Identification 

 le by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ergocakiferol 
RS or with the reference spectrum of ergocalciferol. 

Tests 

Reducing substances. Dissolve 0.1 g in aldehyde-free ethanol 
.aconldut(n  dilute to 10.0 ml with the same solvent. Add 0.5 ml of a 
01..05 per o  rcf

glacial acetic acid. Prepare a reference solution at 

cent w/v solution of tetrazolium blue in aldehyde-free 

containing

e t h a  n ( ) l  and 0.5 ml of tetramethylammonium hydroxide 
10 per cent). Allow to stand for 5 minutes and add 

ethanol. Measure the absorbance of the two solutions at 
525 nm (2.4.7) using as the compensation liquid 10.0 ml of 
aldehl d 

 

the same 

free ethanol treated in the same manner. The 
absorbance  NOTE- solouftitohle4t2e0stppsomlu). 

Ergostef 

	solution is not more than that of the 
reference '  

Ergosterol. Determine by thin-layer chromatography (2.4.17), 
coating 

t 0.2 p.g/m1 of hydroquinone in aldehyde free 
and in the same manner using 10.0 ml ofa solution 

the plate with silica gel G 

. 

Solvent t ' , inure. A solution containing 1.0 Detbent wAi of cqua/ane and 

Carry 

0.01 per cent w/v of butylhydro.gtolttene in 

ethylene 

chrl:

-fr

yrid  out the procedure protected from light. 

I( 

Mobile phase. Equal volumes of cyclohexane and peroxide-
free ether. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 5 ml of the solvent mixture. 

Reference solution (a). Dissolve 0.1 g of ergocalciferol RS in 
2 ml of the solvent mixture. 

Reference solution (b). Dissolve 5 mg of ergosterol RS in 
50 ml of the solvent mixture. 

Reference solution (c). Mix equal volumes of reference 
solution (a) and reference solution (b). 

Apply to the plate 10 gl of each solution. Immediately allow 
the mobile phase to rise 15 cm protected from light. Dry the 
plate in air and spray three times with antimony trichloride 
solution. Examine the chromatograms for 4 minutes after 
spraying. The principal spot in the chromatogram obtained 
with the test solution is initially orange-yellow and then 
becomes brown. In the chromatogram obtained with the test 
solution, any slowly appearing violet spot (corresponding to 
ergosterol) immediately below the principal spot is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (0.2 per cent). There is no spot in the 
chromatogram obtained with the test solution that does not 
correspond to one of the spots in the chromatograms obtained 
with reference solutions (a) and (b). The test is not valid unless 
the chromatogram obtained with reference solution (c) shows 
two clearly separated spots. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Carry out the procedure protected from light. 

Test solution. Dissolve 10 mg of the substance under 
examination without heating in 10.0 ml of toluene and dilute to 
100.0 ml with the mobile phase. 

Reference solution (a). Dissolve 10 mg of ergocalciferol RS 
without heating in 10.0 ml of toluene and dilute to 100.0 ml 
with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of cholecalciferol for 
system suitability RS to 5.0 ml with the mobile phase. Heat in 
a water-bath at 90° under a reflux condenser for 45 minutes 
and cool. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica (5 gm), 
- mobile phase: a mixture of 3 volumes ofpentanol and 

997 volumes of hexane, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
injection volume: 20 IA 

The relativp retention time with reference to cholecalciferol 
for pre-cholecalciferol is 0.4 and for trans-cholecalciferol is 
0.5. 

1961 



ERGOMETRINE MALEATE 

 

with the mobile phase, heat under a reflux condenser in a 
water-bath at 90° for 45 minutes and cool. 

Use Chrome 	system as described in the test for 

Uniformity 

re 
( of content. 

The relatiN retention time with reference to cholecalciferol 

precholecalciferol is about 0.4 and for trans-cholecalciferol 
 for

is about 0.5. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to precholecalciferol and 
trans-cholecalciferol is not less than 1.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of ergocalciferol, C 28H440 in the tablet. 

Labelling. The label states the equivalent number of IU (units) 
of antirachitic activity (vitamin D) per tablet. 

Each tg of ergocalciferol is equivalent to 40 IU of antirachitic 
activity (vitamin D). 

Ergom etrine Maleate 

Ergonovi ne Maleate 

H 

N 	OH 
61-1 	COOH 3  

N,
CH3 	COOH 

C191i2*;1:2,C4H404 	 Mol.Wt.441.5 

Ergometrine Maleate is 9,10-didehydro-N-[(S)-2-hydroxy- 

i 

I -methylethy1]-6-methylergoline-813-carboxamide hydrogen 
maleate. 

Ergometri ed bMasailseate contains not less than 98.0 per cent and 
not more than 1(11  per cent of C I 9H23N302,C4H404, calculated 
on the dried  
Cc,cipaoeotsseuecgr.ri oniepr:s rati  Uterine stimulant. 
0  

500 1, 8. 0 intravenous injection, 100 to 500 
11 ■ . 250 gg to 1 mg by intramuscular injection, 200 to 

awffhecitteed by  or faintly yellow, crytalline powder; 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, D and E may be omitted if tests A and C are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ergometrine 
maleate RS or with the reference spectrum of ergometrine 
maleate. 

B. Dissolve 30 mg in sufficient 0.01 M hydrochloric acid to 
produce 100 ml and dilute 10 ml of the solution to 100 ml with 
the same solvent. When examined in the range 230 nm to 
360 nm (2.4.7), the resulting solution shows an absorption 
maximum at about 311 nm and a minimum at 265 nm to 272 nm; 
absorbance at about 311 nm, 0.52 to 0.58. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

D. Dissolve 0.1 g, without heating and protected from light, in 
sufficient carbon dioxide-free water to produce 10 ml (solution 
A). To 0.1 ml of solution A add 1 ml of glacial acetic acid, 
1 drop offerric chloride solution and 1 ml of orthophosphoric 
acid and heat on a water-bath at 80°; a blue or violet colour is 
produced after about 10 minutes. 

E. To 1 ml of a 0.01 per cent w/v solution, add 2 ml of 
4-dimethylaminobenzaldehyde reagent; a deep blue colour 
is produced after about 10 minutes. 

Tests 

Appearance of solution. Solution A is clear (2.4.1), and not 
more intensely coloured than reference solution YS5 or BYS5 
(2.4.1). 

pH (2.4.24). 3.6 to 4.4, determined in solution A. 

Specific optical rotation (2.4.22). +50.0° to +56.0°, determined 
in solution A. 

Related substances. Carry out the following operations as 
rapidly as possible, protected from light. 

Determine by thin -layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of chloroform, 
25 volumes of methanol and 3 volumes of water. 

NOTE—Prepare the following solutions freshly. 

Solvent mixture. A mixture of 1 volume of strong ammonia 
soluti942. and 9 volumes of ethanol (80 per cent). 

Test ,Olutioir-co). Dissolve 0.1 g of the substance under 
examination in 10 ml with solvent mixture. 

• Z, 

HN 

ERGOCALCIFEROL TABLETS 

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak is 

test i 
at least 

not 
50 per cent of the full scale of the recorder. The s  
valid unless the relative standard deviation for replicate 

h 
injections is not more than 1.0 per cen and the resolution 
between the peaks due to pre-colecalciferol and 

trans-

cholecalciferol is not less than 1.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of ergocalciferol from the expression: 

m' 	S D  
-x 
m S  

For tablets containing more than 0.25 mg of ergocalciferol_ 

Test solution. Disperse one tablet in 4 ml of water in amber 
flask with the aid of ultrasound. Add 12 ml of dimethrl 

sulphoxide, mix, extract with 100 ml of hexane by shaking for 
30 minutes, centrifuge the hexane layer and use the el ear  

supernatant liquid. 
For tablets containing 0.25 mg or less of ergocalciferol- 

Test solution. Add 2 ml of water to one tablet in an amber flask 

and disperse with the aid of ultrasound. Add 6 ml of dimethyi 

sulphoxide, mix, extract with 25 ml of hexane by shaking for 
 30 minutes, centrifuge the hexane layer and use the clear 

supernatant liquid. 

Reference solution (a). 
A 0.001 per cent w/v solution of 

ergocalciferol RS in hexane. 

Reference solution (b).Dissolve 0.5 g of cholecalciferol for 

performance test RS in 2 ma  toluene and dilute to 10.0 mi 

with the mobile phase, heat under a reflux condenser in a 

water-bath at 90° for 45 minutes and cool. 

Chromatographic system 
—

a stainless steel column 20 cm 4.6 mm, packed with 

silica (Slim) (Such as Partisil), 

— mobile phase: a mixture of 8 volumes of pcntan-1-01 

and 992 volumes of hexane, 

— flow rate: 2 ml per minute, 

— spectrophotometer set at 254 nm, 

— injection volume: 201A1. 

The relative retention time with reference to cholecalciferol 
for precholecalciferol is about 0.4 and for trans-cholecalciferol 

is about 0.5. 
Inject reference solution (b)• The test is not valid unless the 
resolution between the peaks due to precholecalciferol and 

trans-cholecalciferol is not less than 1.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of ergocalciferol, C2811440 in the 
tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE—Carry out the procedure protected from light. 

Test solution. 
Weigh and powder 20 tablets. Disperse in 

quantity of powder containing 1.25 mg of Ergocalcifer
ol 

 4 ml of w 

an 

ater in amber flask with the aid of ultrasound. Ad 

12 ml of dimethyl sulphoxide, mix, extract with 100 ml of l
ie ant 

by shaking for 30 minutes, centrifuge the hex layer  

use the clear supernatant liquid. 

Reference solution (a). 
A 0.001 per cent w/v solution of 

ergocatciferoOS in hexane. 

where, 

m 
is mass of the substance under examination in the test 

solution, in mg; 

m' is mass of ergocalciferol RS in reference solution (a) in mg; 

SD 
is area (or height) of the peak due to ergocalciferol in the 

chromatogram obtained with the test solution; 

S;_, 
is area (or height) of the peak due to ergocalciferol in the 

chromatogram obtained with reference solution (a). 

Storage. 
Store protected from light and moisture, under 

nitrogen, at a temperature between 2° to 8°. 

Ergocalciferol Tablets 
Ergocalciferol Tablets contain not less than 90 

d 
 .0 per cent and 

not more than 125.0 per cent of the state amount of 

ergocalciferol, C281-1440. 

Usual strength. 1.25 mg (50,000 IU). 

Identification 

A.
In the test of Uniformity of content, the principal peak in 

the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with the reference 

solution. 

B. Extract one tablet, with 5 ml of dichloromethane and fil
io
te

n. 
r. 

To 1 ml of the filtrate, add 9 ml of 
antimony trichloride solut  

A brownish red colour is produced. 

Tests 

Uniformity of content. 
Complies with the test stated under 

Tablets. 
NOTE—Carry out the procedure protected 

Determine by liquid chromatography (2.4.14y 

Reference solution (b). Dissolve 0.5 g of cho/eca/ciferolo . 

Arfor7ance test RS in 2 ml of toluene and dilute to 10,00 



absorbance of solution B at the maximum at about 545 nm 
(2 4. 7), using as the blank a solution prepared by mixing 6.0 ml 

of4-dimethylaminobenzaldehyde solution and 3.0 ml of water. 

Without delay replace solution B with solution A, using the 

saute cell, and measure the absorbance of solution A at the 
same wavelength. Calculate the content of CI9H23N302,C4F1404. 

Storage. Store protected from light in single dose containers 

in a refrigerator (2° to 8°). 

41111+‘- -  

at a pressure not exceeding 2 kPa and dissolve the residue in 
0.25 ml of methanol, centrifuge if necessary. 

Reference solution (a). A 0.4 per cent w/v solution of 
ergometrine maleate RS in methanol. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with methanol. 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with methanol. 

ERGOMETRINE INJECTION ERGOMETRINE TABLETS 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
ergometrine maleate RS in the solvent mixture. 

Reference solution (b). A 0.01 per cent w/v solution of 
ergometrine maleate RS in the solvent mixture. 

Reference solution (c). A 0.005 per cent w/v solution of 
ergometrine maleate RS in the solvent mixture. 

Apply to the plate 5 Al of each solution. Allow the mobile 
phase to rise 14 cm. Dry the plate in a current of cold air and 
spray with 4-dimethylaminobenzaldehyde reagent. Dry in a 
current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution (a) is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (c). 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 0.2 g by drying in an oven at 80° at a pressure not exceeding 
2.7 kPa for 2 hours. 

Assay. Weigh 0.15 g and dissolve in 40 ml of anhydrous glacial 

acetic acid. Titrate with 0.05 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.05 M perchloric acid is equivalent to 0.02207 g of 

CI91123N302,C1H404. 

Storage. Store protected from light in a refrigerator (2° to 8°). 

B. Exhibits a blue fluorescence. 

C.To a volume containing 0.1 mg of Ergometrine Male ate, add 
 0.5 ml of water and 2 ml of 4-dimethylaminobenzald ehyde 

 reagent; a deep blue colour is produced after 10 minutes. 

Tests 

pH (2.4.24). 2.7 to 3.5. 

Related substances. Carry out the following procedure in 
subdued light and protect from light any solutions not used 
immediately. 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G slurried with 0.1 M sodium hydroxide. 

Mobile phase. A mixture of 90 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Evaporate a volume of the injection containing 
1 mg of Ergometrine Maleate to dryness at 20° at a pressure 
not exceeding 2 kPa and dissolve the residue in 0.25 ml of 

methanol. -4144. 

Reference solution (a). A 0.4 per cent w/v solution of 

ergometrine maleate RS in methanol. 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 

to 50.0 ml with methanol. 	 Ala 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 

to 10.0 ml with methanol. 

Reference solution (d). Dilute 5.0 ml of reference solution (c) 

to 10.0 ml with methanol. 

Apply to the plate 5 111 of each solution. After development, 

dry the plate in air and examine under ultraviolet light at 365 

nm. Assess the intensities of any secondary spots in the 

chromatogram obtained with the test solution by reference to 

the spots in the chromatograms obtained with reference 

solutions (b), (c) and (d). The total of the intensities so 

assessed does not exceed 10 per cent of the intensity of the 

principal spot. 

Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. Carry out the following procedure 

light. 

Dilute a suitable volume, accurately measured, of the injection 
with sufficient water to produce a solution containing 
0.004 per cent w/v of Ergometrine Maleate. To 3.0 ml add 6.0 m1 
of 4 -di methy I a minobenza ldehyde reagent, mix, cool 

to room 

temperature and allow to stand for 30 minutes (solution A). At 

the same tirne- ki-epare solution B in the same manner but using. 
'3„.0 mjbla 0.604 per cent w/v solution ofergometrinem alote  

RS and-beginning at the words "add 6.0 ml ...... ". Measure the 

Ergometrine Tablets 

Ergometrine Maleate Tablets; Ergonovine Tablets; 
Ergonovine Maleate Tablets 

Ergometrine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ergometrine maleate, C 19H23N302,C4H404. 

Usual strengths. 250µg; 500 IA& 

Identification 

A.In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution 
(a). 

B.Extract a quantity of the powdered tablets containing 2 mg 
ofErgometrine Maleate with 20 ml of water, filter and wash the 
residue with sufficient water to produce 20 ml. The solution 
exhibits a blue fluorescence. 

C.To 2 ml of the solution obtained in test B add 4 ml of 
4-dimethylaminobenzaldehyde reagent; a deep blue colour 
is produced after about 10 minutes. 

Tests 

Related substances. Carry out the following procedure in 
subthicd light and protect from light any solutions not used 
immediately. 

Determine by thin-layer chromatography (2.4.17), coating the 

met 

Extract the residue with two quantities, each-;of 1 ml, of methanol  

plate with silica gel G slurried with 0. 1 M sodium hydroxide. 
Mobile phase. A mixture of 90 volumes of chloroform and 10 
volumes of methanol. 

Test solution. Triturate a quantity of the powdered tablets 
containing about 1 mg of Ergometrine Maleate with 0.2 ml of a 
I per cent w/v solution of domiphen bromide, add 2 ml of 

hanoi, centrifuge and remove the supegratant liquid..; 

evaporate the combined extracts te'dryness at 20' 

Reference solution (d). Dilute 5.0 ml of reference solution (c) 
to 10.0 ml with methanol. 

Apply to the plate 5 !al of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Assess the intensities of any secondary spots in the 
chromatogram obtained with the test solution by reference to 
the spots in the chromatograms obtained with reference 
solutions (b), (c) and (d). The total of the intensities so 
assessed does not exceed 10 per cent of the intensity of the 
principal spot. 

Uniformity of content. Complies with the test stated under 
Tablets. 

NOTE-Protect the solutions from light throughout the test. 

To one tablet add 10.0 ml of a 1 per cent w/v solution of 
tartaric acid, shake for 30 minutes, centrifuge and use the 
supernatant liquid. Dilute a suitable volume, accurately 
measured, with sufficient water to produce a solution 
containing 0.004 per cent w/v of Ergometrine Maleate. To 
3.0 ml add 6.0 ml of 4-dimethylaminobenzaldehyde solution, 
mix, cool to room temperature and allow to stand for 30 minutes 
(solution A). At the same time prepare solution B in the same 
manner but using 3.0 ml of a 0.004 per cent w/v solution of 
ergometrine maleate RS and beginning at the words "add 
6.0 ml...." Measure the absorbance of solution B at the 
maximum at about 545 nm (2.4.7), using as the blank a solution 
prepared by mixing 6.0 ml of 4-dimethylaminobenzaldehyde 
reagent and 3.0 ml of water. Without delay replace solution B 
with solution A, using the same cell, and measure the 
absorbance of solution A at the same wavelength. Calculate 
the content of CI9H23N3023C4H404  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 2 mg of Ergometrine Maleate, shake with 
50.0 ml of a 1 per cent w/v solution of tartaric acid for 30 
minutes, centrifuge and use the supernatant liquid. Carry out 
the procedure described under Uniformity of content 
beginning at the words "To 3.0 ml add 6 ml 

Storage. Store protected from light. 

Ergometrine Injection 
Ergometrine Maleate Injection; Ergonovine Injection, 
Ergonovine Maleate Injection 

Ergometrine Injection is a sterile solution of Ergometrine 
Maleate in Water for Injections containing suitable stabilising 
agents. 

Ergometrine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ergometrine maleate, C I9H23N 302,C4H404. 

Usual strength. 50014 per ml. 

Description. A clear, colourless or faintly yellow solution. 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution portespondg to 

that in the chromatogram obtained with the reference solution' 
(a). 
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Ergotamine Tartrate 
	 sulphuric acid, with continuous shaking and cooling: a  blue  

colour with a red tinge develops. Add 0.1 ml offerric 

test solution previously diluted with an equal volume of w  
the red tinge becomes less apparent and the blue colour  more  

ch loride 

-er;  

pronounced. OH 
E. Dissolve 1 mg in 5 ml of a 1 per cent w/v solution of tartaric 

acid. To 1 ml of this solution add slowly 3 ml of 
4-dimethylaminobenzaldehyde solution and mix: a deep blue 
colour is produced. 

Tests 

NOTE-Carry out the following tests as rapidly as possible, 
protected from light. 

Appearance of solution. Mix 50 mg with 25 mg of tai 

and dissolve in 20 ml of water. The solution is cle 
laric acid 
ar (2.4.1), 

and not more intensely coloured than reference soli ation YS6 

(2.4.1). 

pH (2.4.24). 4.0 to 6.0, determined in a 0.25 per cent w 

suspension. 

Specific optical rotation (2.4.22). The specific optical rotation 
of the ergotamine base, checked for purity by the method 

given below, is -154 ° to -1 65°, determined by the following 

method. Dissolve 0.4 g in 40 ml of a 1 per cent w/v solution of 

tartaric acid, cautiously add 0.5 g of sodium bicarbonate in 

small portions and mix well. Wash 100 ml of chlorofirm 

shaking with 5 quantities, each of 50 ml, of water and extract 

the solution of the substance under examination with 

4 quantities, each of 10 ml, of the washed chloroform. Filter 

the combined chloroform extracts through a small filter 

moistened with the washed chloroform, dilute to 50 ml with 

the same solvent and measure the optical rotation. 

To 25 ml of the chloroform solution add 50 ml of anin.drous 

glacial acetic acid. Titrate with 0.05 M perchloric acid. 

determining the end-point potentiometrically (2.4.25). Carry 

out a blank titration. 

1 ml of 0.05 M perchloric acid is equivalent to 0.02908 g of 

ergotamine base, C 33H35N 505. 

Related substances. Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes ofether,1 5 volumes of  

dimethylformamide, 10 volumes of chloroform and 5 volumes  

of ethanol. 

1 volume of 

t a n C e Under 

5 ml of ethyl acetate. To 1 ml of the solution add;  I ml 	ii;ination in 10 ml with solvent mixture. 

IP 2'O l 

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 

with the same solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
ergotamine tartrate RS in the same solvent mixture. 

Reference solution (b). A 0.015 per cent w/v solution of 
ergotamine tartrate RS in the same solvent mixture. 

ergo 
Referen 

tam 

ce solution (c). A 0.005 per cent w/v solution of 
Me tartrate RS in the same solvent mixture. 

 Apply to  the plate 5µl of each solution. Immediately after 
application expose the plate to an atmosphere saturated with 
ammonia vapour for exactly 20 seconds, dry the plate at the 
line of application in a current of cold air and immediately start 
developing the chromatogram, allowing the mobile phase to 
rise 17 cm. Dry the plate in a current of dry air for 2 minutes 
and examine under ultraviolet light at 65 nm for not more 
than I minute. Spray abundantly with ethanolic 
4-dimethylaminobenzaldehyde solution and dry in a current 
of warm air for about 2 minutes. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (c). 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 0.1 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa for 6 hours. 

Assay. Weigh 0.2 g and dissolve in 40 ml of anhydrous glacial 
acetic acid Titrate with 0.05 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

(lcm3311351ofN50.05  05)2L6per o6h.  Mperchloric acid is equivalent to 0.03284 g of 

IStorage.!a   re fri g  5.e>rtoatroerp(r2. to 8.  otected)f. rom light in sealed glass containers, 

Ergots  mine Injection 
Ergotami 

Eg ar ri  

Ergotamine 
Injection contains a quantity of total alkaloids, 

and suffici 
3.3 .  

l  l°   ‘  0 011 at  teet rrori n  n  ‘, 	oc 	

ll 
calcu lated 	

u   r' 	"m el 1  r' 1  T ‘‘ 
el: I I: gt(  :a Itla33d11:35i  not 	la n 1 6U6; 

equivalentio otiesethan ' 
0.0 per cent "of the 'stated " •--...,-. 	- -,...; .,_ 	- -.--, 

ERGOTAMINE INJECTION 

Usual strength. 500 gag per ml. 

Description. A clear, colourless or almost colourless solution. 

Identification 

A. In the test for Ergot alkaloids and related substances, the 
principal spot in the chromatogram obtained with the test 
solution corresponds to that due to ergotamine in the 
chromatogram obtained with the reference solution. 

B.To a volume containing 0.2 mg of Ergotamine Tartrate add 
1 ml of 4-dimethylaminobenzaldehyde solution; a deep blue 
colour is produced. 

C. Mix a volume containing about 2 mg of Ergotamine Tartrate 
with 2 ml of dilute sulphuric acid, dissolve a few mg of 
magnesium powder in the solution and add 25 mg of 
resorcinol. Shake to dissolve, carefully add 2 ml of sulphuric 
acid down the inside of the tube and warm gently; a red ring 
forms at the interface of the two liquid layers and spreads 
throughout the lower layer. 

Tests 

2 COOH 
HOOC 

OH 

(C 33H35N505)2,C41-1606 

Ergotamine Tartrate is (5'S)-12'-hydroxy-2'-methy 1- 

 3',6',18-trioxo-5-benzylergotaman tartrate. 

Ergotamine Tartrate contains not less than 98.0 per cent and 
not more than 101.0 per cent of (C 33H35N 505)2,C4H606, 

calculated on the dried basis. 

Category. Antimigraine. 

Dose. 1 mg to 2 mg ; by subcutaneous or intramuscular 

injection, 2501Ag to 500 lig. 

Description. Colourless crystals, or a white or almost white, 
crystalline powder; odourless; slightly hygroscopic. It may 
contain two molecular equivalents of methanol of 

crystallisation. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted if tests A and E are carried 

out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Before triturating with potassium bromide IR during 

preparation of the disc, triturate first with 0.2 ml of methanol. 

Compare the spectrum with that obtained with ergotamine 

tartrate RS or with the reference spectrum of ergotamine 

tartrate. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent solution in 0.01 M hydrochloric acid shows an 

absorption maximum at 311 nm to 321 nm and a minimum at 
265 nm to 275 nm; absorbance at the maximum, 0.59 to 0.64, 
calculated on the dried basis. 

Mol. Wt. 1313.4 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a) 
when examined for not more than 1 minute under ultraviolet 
light at 365 nm or when examined in daylight after spraying 

with ethanolic 4-dimethylaminobenzaldehycle_solufion. 

D. Dissolve 1 mg in a mixture of 5 ml ofglacial 	addend "Test. solution(0). Dissolve 0.1 g of the sill) ,  

NOTE-Prepare the following solutions limn( (Irately 
before 

use in the order stated. 

Solvent mixture. 9 volumes of chloroform and 

metlyino/i 

1 

ne Tartrate Injection 
e Injection is a sterile solution of Ergotamine Tartrate 
r Injection containing Ethanol (95 per cent), Glycerin 
ent Tartaric Acid to adjust the pH of the solution to 

NOTE-Carry out the following tests as rapidly as possible, 
protected from light. 

pH (2.4.24). 2.8 to 3.8. 

Ergot alkaloids and related substances. Determine by thin-
layer chromatography (2.4.17), coating the plate with silica 
gel G slurried with 0.1 M sodium hydroxide. 

Mobile phase. A mixture of 90 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Add sufficient of a 10 per cent w/v solution of 
sodium bicarbonate to a volume of the injection containing 
about 5 mg of Ergotamine Tartrate to make it distinctly alkaline 
to litmus paper. Extract with five quantities, each of 10 ml, of 
chloroform, filter the extracts through a small double filter 
paper, wash the filter with chloroform, evaporate the combined 
filtrates and washings to dryness at 20° at a pressure of about 
1.5 kPa and dissolve the residue in 1 ml of a mixture of equal 
volumes of chloroform and methanol. 

Reference solution. Dissolve 5 mg of ergotamine tartrate RS 
in 10 ml of a 1 per cent w/v solution of tartaric acid and 
complete the preparation described for the test solution 
beginning at the words "Extract with five quantities...". 

Apply without delay, to the plate 20121 of the test solution and 
14 Al, 10 7 pi! and 2 121 of the reference solution. After 
development, dry the plate in air and examine under ultraviolet 
light at 365 nm. The chromatogram obtained with the test 
solution -shows two principal spots, corresponding to 
ergotainipe arid. of higher R f value, ergotaminine; a spot 

e the two principal spots and a number of spots of 

• 
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ERLOTINIB HYDROCHLORIDE ERGOTAMINE INJECTION 

lower Rf values may also be seen. Compare the chromatogram 
obtained with the test solution with the chromatograms 
obtained with the reference solution. The spot corresponding 
to ergotaminine is not larger or more intense than the spot 
corresponding to ergotamine obtained with 7 ill of the 
reference solution. The spot corresponding to ergotamine is 
not smaller or less intense than the spot corresponding to 
ergotamine obtained with 10 [il of the reference solution and 
is not larger or more intense than the spot corresponding to 
ergotamine obtained with 14 ill of the reference solution, 
corresponding to not less than 50 per cent and not more than 
70 per cent of ergotamine tartrate. Any other spots are not 
larger or more intense than the spot corresponding to 
ergotamine obtained with 2111 of the reference solution. 

Bacterial endotoxins (2.2.3). Not more than 357.0 Endotoxin 

Units per mg of ergotamine. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To an accurately measured volume add sufficient of a 
0.25 per cent w/v solution of tartaric acid to produce a solution 
containing about 0.005 per cent w/v of Ergotamine Tartrate. 
Mix 3.0 ml of this solution with 6.0 ml of 4-dimethylamino-

benzaldehyde solution, cool to room temperature and allow 
to stand for 30 minutes (solution A). At the same time, mix 
3.0 ml of a 0.003 per cent w/v solution of ergometrine maleate 

RS in a 0.25 per cent w/v solution of tartaric acid with 6.0 ml 

of 4-dimethylaminobenzaldehyde solution, cool to room 
temperature and allow to stand for 30 minutes (solution B). 
Prepare solution C by mixing 3.0 ml of a 0.25 per cent w/v 
solution of tartaric acid with 6.0 ml of 4-dimethylamino-

benzaldehyde solution. Measure the absorbance of solution 
B at 545 nm (2.4.7), using solution C as the blank. Without 
delay replace solution B with solution A, using the same cell, 
and measure the absorbance of solution A at the same 
wavelength. Calculate the content of total alkaloids as 

(C33 H35N505)2,C4H606 from the absorbances obtained. 

1 mg of ergometrine maleate RS is equivalent to 1.488 mg of 

(C33H35N505)2,C4H606. 

Storage. Store protected from light in single dose glass 

containers. 

Ergotamine Tablets 
Ergotamine Tartrate Tablets 

Ergotamine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the statecl...amourg. of 
ergotamine tartrate, (C3:11-135N505)2,C4H606.' 

Usual strength. 1 mg. 

I dentitication 

A. Triturate a quantity of the powdered tablets containing 
about 5 mg of Ergotamine Tartrate with 10 ml of light petroleum 

 (40° to 600), allow to settle and discard the petroleum extract . 
 To the residue add 10 ml of chloroform saturated with strong 

 ammonia solution, triturate, filter and evaporate the filtrate to 
dryness on a water-bath. The residue so obtained compli es 

 with the following tests. 

Dissolve 1 mg in a mixture of 5 ml ofglacial acetic acid and 
5 ml of ethyl acetate. To 1 ml of the solution add 1 ml of 

sulphuric acid, with continuous shaking and cooling; a blue 
colour with a red tinge develops. Add 0.1 ml of ferric chloride 

test solution previously diluted with an equal volume of water: 
the red tinge becomes less apparent and the blue colour more 
pronounced. 

B. Dissolve 1 mg in 5 ml of a 1 per cent w/v solution of 
tartaric acid. To 1 ml of this solution add slowly 3 ml of 
4-dimethylaminobenzaldehyde solution and mix; a deep blue 

colour is produced. 

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

NOTE-Carty out the following tests as rapidly as possible, 

protected from light. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of ether, 15 volumes of 

dimethylformamide,10 volumes of chloroform and 5 volumes 

of ethanol. 

NOTE-Prepare the following solutions immediately before 
use in the order stated. 

Test solution. Extract a quantity of the powdered tablets 
containing 1 mg of Ergotamine Tartrate with 2 ml of a mixture 
of equal volumes of chloroform and methanol and centrifuge. 

Remove the supernatant liquid, extract the residue with two 
quantities, each of 1 ml, of the solvent mixture, evaporate the 
combined extracts to dryness at 20° at a pressure of 2 kPa and 
dissolve the residue in 0.25 ml of a mixture of equal volumes of 

chloroform and methanol; centrifuge if necessary. 

Reference solution (a). A 0.4 per cent w/v solution of 

ergotamine tartrate RS in the same solvent mixture. 40 , 
Reference solution (b). A 0.04 per cent w/v solution of 

, ergotattline tartrate RS in the same solvent mixture. 

Rqfere-nce sotto ion (c). A 0.02 per cent w/v solution of 

ergotamine tartrate RS in the same solvent mixture.  

Reference solution (d). A 0.01 per cent w/v solution of 
ergotamine tartrate RS in the same solvent mixture. 

Apply to the plate 5 ptl of each solution. Immediately after 
application expose the plate to an atmosphere saturated with 
ammonia vapour for exactly 20 seconds, dry the plate at the 
line of application in a current of cold air and immediately start 
developing the chromatogram, allowing the mobile phase to 
rise  17 cm. Dry the plate in air and examine under ultraviolet 
light at 365 nm. Assess the intensity of any secondary spots 
in the chromatogram obtained with the test solution by 
reference to the spots in the chromatograms obtained with 
reference solutions (a), (b) and (c). The sum of the intensities 
so assessed in the chromatogram obtained with the test 
solution should not exceed 10 per cent of the intensity of the 
principal spot in the chromatogram obtained with the test 
solution. In addition, any single secondary spot in the 
chromatogram obtained with the test soraion is not more 
intense than the spot in the chromatogram obtained with 
reference solution (d). 

Uniformity of content. Complies with the test stated under 
Tablets. 

To one tablet add sufficient quantity of a 1 per cent w/v solution 
of tartaric acid to produce a solution containing 0.05 mg of 
Ergotamine Tartrate per ml. Shake for 30 minutes and centrifuge. 
Mix 3.0 ml of this solution with 6.0 ml of 4-dimethylamino-
benzaldehyde solution, cool to room temperature and allow 
to stand for 30 minutes (solution A). At the same time mix 
3.0 ml ofa 0.003 per cent w/v solution ofergometrine maleate 
RS in a 0.25 per cent w/v solution of tartaric acid with 6.0 ml 
of 4-dimethylaminobenzaldehyde solution, cool to room 
temperature and allow to stand for 30 minutes (solution B). 
Prepare solution C by mixing 3.0 ml of a 0.25 per cent w/v 
solution of tartaric acid with 6.0 ml of 4-dimethylamino-
benzaldehyde solution. Measure the absorbance of solution 
B at 545 nm (2.4.7), using solution C as the blank. Without 
delay replace solution B with solution A, using the same cell, 
and measure the absorbance of solution A at the same 
wavelength. Calculate the content of total alkaloids as 
(C33 H35N505)2,C4H606 from the absorbances obtained. 
I mg 3oferga)27cetrinemaleate RS is equivalent to 1.488 mg of 
(C

33 5
N

5 
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Calculate the content of (C331-115N50s) 2 ,C4H606  in the tablet. 
Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
Powder containing 5 mg of Ergotamine Tartrate and dissolve 
in 50 ml of a 1 per cent w/v solution of tartaric acid, allow to stand 

for 30 minutes with frequent shaking and dilute to 100.0 
ml with water. Using 3.0 ml of the clear supernatant liquid. 

beginning 

 
carry r 	

e procedure described under Uni ilfortrity of content
, 

at the words "Mix 3.0 ml of this soltit•I9ii with 6.0 ml of 
4-dimethylaminobenzaldehvde 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Erlotinib Hydrochloride 

Erlotinib Hydrochloride is N-(3-ethynylpheny1)- 
6,7-bis(2-methoxyethoxy)-4-quinazolinamine hydrochloride. 

Erlotinib Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C22 H23N304 HCI, calculated 
on anhydrous basis. 

Category. Anticancer. 

Description. An off-white to pale yellow powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erlotinib 
hydrochloride RS or with the reference spectrum of erlotinib 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solutions.. 

Solvent mixture. 40 volumes of mobile phase A and 60 volumes 
of mobile phase B. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.00025 per cent w/v solution of 
erlotinib hydrochloride RS in the solvent mixture. 

Chromatographic system 
-- *a stainleSs steel column 10 cm x 4.6 mm, packed with 

"octylsitane bonded to porous silica (3 ilm), 
--L column temperature: 50°, 

969 
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- mobile phase: A. 0.02 Msodium dihydrogen phosphate 
in 0.1 per cent v/v triethylamine, adjusting to pH 3.0 
with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 248 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

2 85 15 

20 75 25 

25 40 60 

30 40 60 

30.1 85 15 
35 85 15 

The retention time of the principal peak is about 19 minutes. 

Inject the reference solution. The test is not valid unless the 
the column efficiency is not less than 2000 theoretical plates 
and the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solutions. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 10.0 ml of this solution to 100.0 ml 
with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of erlotinib 
hydrochloride RS in the solvent mixture. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not valid unless'the 
column efficiency is not less than 2000 theoretical plates ancL  
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solutioin 

Calculate the content of C 22H23N304.HC1. 

Storage. Store protected from light and moisture 
temperature not exceeding 30°. 

Erlotinib Tablets 
Erlotinib Hydrochloride Tablets 

Erlotinib Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of erlotinib, 
C22H23N304 . 

Usual strengths. 25mg; 100 mg; 150 mg. 

Identification 

In the Assay, the principal peak in the chromatogram ob i 
with the test solution corresponds to the principal peak .  IN 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium. 1000 ml of 1 per cent w/v of sodium lauryl sulpha 

.11V1 

in 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate if necessary, with the mobile 
phase. 

Reference solution. Dissolve a quantity of erlotinib 
hydrochloride RS in sufficient amount of methanol and dilute 
with the dissolution medium to obtain a 0.016 per cent w/v 
solution. Dilute 2.0 ml of this solution to 100.0 ml with the 
mobile phase. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 1.1m), 
- column temperature: 50°, 
- mobile phase: a mixture of 60 volumes of a solution 

containing 0.02 Msodium dihydrogen orthophosphate 
in 0.1 per cent v/v triethylamine, adjusting to pH 3.0 

with orthophosphoric acid and 40 volumes of 

acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 248 nm, 

injection volume: 20 

nject the reference solution and the test solution. 

Calculate the content of erlotinib, C22H23N104• 

Not less than 75 per cent of the stated amount of 
ci2H23N304. 

Related substances. Determine by liquid chromatography 
(2.4.14)• 
Solvent mixture. 40 volumes of mobile phase A and 60 volumes 
ofmobile phase B. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofpowder containing 50 mg of Erlotinib with 30 ml of solvent 
mixture with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with the solvent mixture. 

Reference solution. A 0.00055 per cent w/v of erlotinib 
hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm), 
7  column temperature: 50°, 
- mobile phase: A. 0.02 M sodium dihydrogen 

orthophosphate in 0.1 per cent v/v triethylamine, 
adjusted to pH 3.0 with orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 248 nm, 
- injection volume: 5 pl. 

Time 
- (in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 
2 85 15 

20 75 25 
25 40 60 
45 40 60 

45.1 85 15 
55 85 15 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
Chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
((21 ..00 ppeerrcceeno.nt) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2,444). ->-- 
0Sof/mveonbtimieLpvthiarisv.e  4B0.  volumes of mobile phase A aria 64. vordines 

B. ' 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of erlotinib in 30 ml of the solvent mixture 
with the aid of ultrasound for 20 minutes and dilute to 100.0 ml 
with the solvent mixture, filter. Dilute 10.0 ml of this solution to 
50.0 ml with the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of erlotinib 
hydrochloride RS in the solvent mixture. 

Use chromatographic system as described in the Related 
substances, using the following gradient programme. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 
2 85 15 

20 75 25 
25 40 60 
30 40 60 

30.1 85 15 
35 85 15 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H23N304  in the tablets. 

Storage. Store at a temperature not exceeding 30°. 
Labelling. The label states the strength in terms of the 
equivalent amount of erlotinib. 
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Erythromycin is a mixture of macrolide antibiotics consisting 
largely of erythromycin A, (3R,4S,5S,6R,7 R,9R,11R, 
12R,13S,14R)-4-[(2,6- dideoxy-3-C-methy1-3-0-methyl-a-L-
ribo-hexopyranosy 1 )oxy]-14-ethy1-7,12,13- trihydroxy-
3,5,7,9,11,13-hexamethy1-6-[(3,4,6-trideoxy-3-dimethylamino-(3- 
D-xy/o-hexopyranosyl)-oxy] oxacyclotetradecane-2,10-dione, 
it is produced by the growth of certain strains of Streptomyces 
erythreus. 

Erythromycin has a potency not less than 920 Units per mg, 
calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. 1 to 2 g daily, in divided doses. 

Description. Colourless or slightly yellow crystals or a white 
or slightly yellow powder; slightly hygroscopic. 

Identification 

Test A may be omitted iftests B, C and D are carried out. Tests 
B and D may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 
RS or with the reference spectrum of erythromycin. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. The upper layer obtained by shaking together 
45 volumes of ethyl acetate, 40 volumes of a 15 per cent w/v 
solution of ammonium acetate previously adjusted to pH 9.6 
with 10 M ammonia and 20 volumes of 2-propanol and allowing 
to separate. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.1 per cent w/v solution of 
erythromycin RS in methanol. 

Reference solution (b). A 0.2 per cent w/v solution of 
spiramycin RS in methanol. 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 1 10° for 5 minutes and allow to cool. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a) and is different in position and 
colour from the spots in the chromatogram obtained with 
reference solution (b). 

C. To about 5 mg add 5 ml of a 0.02 per cent w/v solution of 
xanthydrol in a mixture of 1 volume of hydrochloric acid and 
99 volumes of 5 M acetic acid and heat on a water-bath; a red 
colour is produced. 

D. Dissolve about 10 mg in 5 ml of 7 M /lvdrwchloric 'acid ,` 
and allow 	stand for about 20 minutes -, a yOlow  60104 

develops. 

Tests 

solution in carbon dioxide-free water. 
pH (2.4.24). 8.0 to 10.5, determined in a 0.066 pe r een  t WA, 

Specific optical rotation (2.4.22). -71.0° to -78.0°, deter m i ned 
 in a 2.0 per cent w/v solution in ethanol. Measure the optical 

rotation at least 30 minutes after preparing the solution . 

Related substances. Determine by thin-layer chromatog i 
 (2.4.17), coating the plate with silanised silica gel H. 

Mobile phase. A mixture of 75 volumes of methanol and 
45 volumes of a 5 per cent w/v solution of ammonium acetate. 

Test solution. Dissolve 0.2 g of the substance t nder 
examination in 100 ml of methanol. 

Reference solution (a). A 0.2 per cent w/v solution of 
erythromycin RS in methanol. 

Reference solution (b). A 0.01 per cent w/v solution of 
erythromycin RS in methanol. 

Apply to the plate 10 .tl of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 110° for 5 minutes and allow to cool. Any 
secondary spot with an Rf value lower than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the principal spot in the chromatogram 
obtained with reference solution (b). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 6.5 per cent, determined 
0.2 g using a 10 per cent w/v solution of imidazole in 
anhydrous methanol as the solvent. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), using a solution prepared by dissolving 
about 25 mg, accurately weighed, in 10 ml of methanol and 

adding sufficient sterile phosphate buffer pH 8.0 to produce 
100.0 ml. Express tile results as units per mg. 

Storage. Store protected from light at a temperatu l e not 

exceeding 30°. 

Erythromycin Gastro-resistant Tab lets 

Erythromycin Tablets 

90.0 per cent and not more than 110.0 per cent of the 
Erythromycin Gastro-resistant Tablets contain not les s than 

stated 
astro- amount of erythromycin, C 37 F167N0 13 . They are made 

rri 

Identification 

 quantity Shake 	 ntity of the powdered tablets containing about 
0.1  g of Erythromycin with 5 ml of chloroform, decolorise if 

necessary, with decolorising charcoal, filter and evaporate 
the  {filtrate to dryness. The residue after drying at a pressure 
not exceeding 0.7 kPa complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 

RS or with the reference spectrum of erythromycin. 

B. Dissolve a quantity of the powdered tablets containing 
about 3 mg of Erythromycin as completely as possible in 2 ml 

of acetone and add 2 ml of hydrochloric acid; an orange 
colour is produced which changes to red and then to deep 
purplish p  red. Add 2 ml of chloroform and shake; the chloroform 

layer becomes purple. 

Test 

Other Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) on a solution prepared in the following 
manner. 

Weigh and powder 20 tablets. Weigh a quantity of the powder 
containing 0.25 g of Erythromycin and triturate with 25 ml of 
methanol and add sufficient sterile phosphate buffer pH 8.0 
to produce 100.0 ml. Calculate the content of erythromycin in 
the tablets, taking each 1000 Units found to be equivalent to 1 
mg of erythromycin. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Erythromycin Stearate is a mixture of the stearate of 
Erythromycin with an excess of stearic acid. 

Erythromycin Stearate has a potency not less than 600 Units 
per mg, calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. 1 to 2 g daily, in divided doses. 

Description. Colourless or slightly yellow crystals or a white 
or slightly yellow, crystalline powder. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. The upper layer of a mixture of 45 volumes of 
ethyl acetate, 40 volumes of a 15 per cent w/v solution of 
ammonium acetate, previously adjusted to pH 9.6 with 9 M 
ammonia, and 20 volumes of 2-propanol. 

Test solution. Dissolve 0.28 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.2 per cent w/v solution of 
erythromycin RS in methanol. 

Reference solution (b). A 0.1 per cent w/v solution of stearic 
acid in methanol. 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in air, spray with a solution containing 0.02 per 
cent w/v of 2, 7-dichlorofluorescein and 0.01 per cent w/v of 
rhodamine B in ethanol (95 per cent), allow the plate to stand 
for a few seconds in the vapour above a water-bath and examine 
under ultraviolet light at 365 nm. The chromatogram obtained 
with the test solution exhibits two spots, one of which 
corresponds in position to the principal spot in the 
chromatogram obtained with reference solution (a) and the 
other to the principal spot in the chromatogram obtained with 
reference solution (b). Spray the plate with ethanolic 
anisaldehyde solution, heat at 110° for 5 minutes and examine 
in daylight. The coloured spot in the chromatogram obtained 
with the test solution corresponds to the principal spot in the 
chromatogram obtained with reference solution (a). 

B. To about 5 mg add 5 ml of a 0.02 per cent w/v solution of 
xanthydrol in a mixture of 1 volume of hydrochloric acid and 
99 volumes of 5 Macetic acid and heat on a water-bath; a red 
colour is produced. 

C. Dissolve about 10 mg in 5 ml of 7 M hydrochloric acid and 
allow to stand for about 20 minutes; a yellow colour develops. 

resistant by enteric-coating or by other means. 

Usual strength. 250 mg. 

C H 3  

NO 1 3,C 1 8H3602 

Tests.  

pH (2.4.24). - 7,0 to 10.5, determined in a 1.0 per cent w/v 
MO1. Wt 1018.4 s4spension. 
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Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silanised silica gel H. 

Mobile phase. A mixture of 100 volumes of methanol and 60 
volumes of a 15 per cent w/v solution of ammonium acetate. 

Test solution. Dissolve 0.28 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.2 per cent w/v solution 
erythromycin RS in methanol. 

Reference solution (b). A 0.01 per cent w/v solution of 
erythromycin RS in methanol. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 110° for 5 minutes and allow to cool. Any 
spot with an R1 value lower than that of the principal spot in 
the chromatogram obtained with the test solution is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) and any spot with an 
Rf value higher than that of the principal spot is not more 
intense than the principal spot in the chromatogram obtained 
with reference solution (b). 

Erythromycin stearate. Not less than 84.0 per cent of 
C37H67N0 13 ,C 18H3602, calculated on the anhydrous basis and 
determined by the following method. Weigh accurately about 
0.5 g and dissolve in 30 ml of chloroform. If the solution is 
opalescent, filter and shake the residue with three quantities, 
each of 25 ml, of chloroform. Filter, if necessary, and wash the 
filter with chloroform. Evaporate the combined filtrate and 
washings on a water-bath to about 30 ml, add 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.1018 g of 

C37H67N0 3,C 18143602. 

Free stearic acid. Not more than 14.0 per cent of C181 -13602, 
calculated on the anhydrous basis and determined by the 
following method. Weigh accurately about 0.4 g and dissolve 
in 50 ml of methanol. Titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.4.25). Calculate 
the volume of 0. 1 M sodium hydroxide required for each g of 
the substance and subtract the volume of 0.1 M perchloric 
acid required for each g of the substance in the test for 
Erythromycin stearate. 

1 ml of the difference is equivalent to 0.02845 g of CI8H3602. 

Erythromycin stearate and free stearic acid. 98.0 to 103.0 per 
cent, calculated by adding together the percentages of 
erythromycin stearate and free stearic acid determined , 

described above. 

Sulphated ash (2.3.18). Not more than 0.5 p  

Water (2.3.43). Not more than 4.0 per cent, determi 
0.3 g using a 10 per cent w/v solution of imida, 
anhydrous methanol as the solvent. 

Method A (2.2.10) using a solution prepared by dissolving 

produce 100.0 ml. Express the results as units per mg. 

 Store protected from light at a tempera' 

Assay. Determine by the microbiological assay of antilabrnioeotilicItosot, 

about 50 mg accurately weighed in sufficient meth, 

Erythromycin Stearate Tablets 
Erythromycin Stearate Tablets contain not less than 
cent and not more than 115.0 per cent of the stated an 
erythromycin, C37H67NO 13. 

Usual strengths. The equivalent of 125 mg; 250 mg of 
erythromycin. 

Identification 

A. To a quantity of the powdered tablets containing 0.1 g of 
erythromycin add 10 ml of water and shake well. Decant the 
supernatant liquid and discard. Extract the residue by shaking 
with 10 ml of methanol, filter the extract and evaporate to 
dryness. The residue after drying at a pressure not exceeding 
0.7 kPa complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 
stearate RS or with the reference spectrum of erythromycin 
stearate. 

B. Dissolve a quantity of the powdered tablets containing 
3 mg of erythromycin as completely as possible in 2 ml of 
acetone and add 2 ml of hydrochloric acid; an orange colour 

is produced which changes to red and then to deep purplish 
red. Add 2 ml of chloroform and shake; the chloroform layer 
becomes purple. 

C. Extract a quantity of the powdered tablets containing 50 mg 
of erythromycin with 10 ml of chloroform, filter and ev aporate 

to dryness. Heat 0.1 g of the residue gently with 5 ml of 2 M 

hydrochloric acid and 10 ml of water until the solution boils: 
oily globules rise to the surface. Cool, remove the fatty layer, 
heat it with 3 ml of 0. 1 M sodium hydroxide and allow to cool: 

the solution sets to a gel. Add 10 ml of hot water and shake: 

the solution froths. To 1 ml add a 10 per cent w/v solution of 
calcium chloride; a granular precipitate is produced which is 
insoluble in hydrochloric acid. 

Tests 

.5. Dissolution (22). 

Apparatus No. 1. 

Medium. 900 ml of 2.72 per cent w/v solution of sodium acetate, 

adjusted to pH 5.0 with glacial acetic acid, 

Speed 1  

and f 	m  405mmienduitues . 

ith .3.

nwd m  a

time . 

 suitable 

e 50 rpm 

 vo 1m 

	

and filter. To 5 ml of 

ih
Withdraw 

efidreltrate, add 40 ml of glacial acetic acid and 10 ml of a 

0 . 5 per cent w/v solution of 4- dimethylaminobenzaldehyde 

in  glacial acetic acid and dilute to 100 ml with a mixture of 35 

volumes ofglacial acetic acid and 70 volumes of hydrochloric 
acid. Allow to stand for 15 minutes and measure the 
absorbance of the resulting solution at the maximum at 485 nm 
(2.4.7). Calculate the content of C 37H67NO 13  in the medium from 
the absorbance obtained from a solution of known 

concentration of erythromycin stearate RS prepared in the 
manner. Dsa 

.In  Not nolt less than 70 per cent of the stated amount of 

Othertests.  He' \l°s 13.
oe'  

 Comply with the tests stated under Tablets. 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) on a solution prepared in the following 
manner. 

Weigh and powder 20 tablets. Weigh a quantity of the powder 
containing 25 mg of erythromycin and dissolve as completely 
as possible in sufficient methanol to produce 100.0 ml. 
Calculate the content of erythromycin in the tablets, taking 
each 1000 Units found to be equivalent to 1 mg of 
erythromycin. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of erythromycin. 

nEsstealoc(p 

Category,  

-(4-fl uoropheny1)-1,3-dihydro-5-isobenzofurancarbonitri le 
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contains not less than 98.0 per cent and 
than 102.0 per cent of C 20H2I FN20.0 • 	culated 

Antidepressant. 

	

143-(dimethylamino)propy1]- 

Mol. Wt. 414.4 

Dose. 10 mg to 20 mg once daily. 

Description. A white to slightly yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with escitalopram 
oxalate RS or with the reference spectrum of escitalopram 
oxalate. 

Tests 

Specific optical rotation (2.4.22). +10.0° to +13.0°, determined 
in 1.0 per cent w/v solution in the methanol. 

Enantiomeric Purity. Not more than 2.0 per cent of R- isomer. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution. Dissolve 25 mg of citalopram 
hydrombromide RS in 2.5 ml of methanol and dilute to 50.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

OD-H (5 gm) (such as Chirelcel), 
- column temperature. 30°, 
- mobile phase: a mixture of 90 volumes of n-hexane, 10 

volumes of ethanol and 0.4 volume of trifluoroacetic 
acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resoluiton between the peaks due to S-isomer and R-isomer is 
not less than 1.5. The relative retention time with reference to 
S- isomer for R- isomer is about 1.2. 

Inject the reference solution and the test solution. 

Calculate the content of R- isomer. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Prepare the solutions immediately before use. 

Test solution. Dissolve about 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). A 0.0005 per cent w/v solution of 
escitalopram oxalate RS in the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of oxalic 
acid in the mobile phase. 

Use chromatographic system as described under Assay. 

Inject ieference solution (a). The test is not valid unless the 
relative ,standard deviation for replicate injections is not more 

an 2. 

fled on 
 ole in 

exceeding 30°. 
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Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent), the sum of the area of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore the peak due to oxalic acid. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of 
escitalopram oxalate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 [tm) (such as 
Waters-Xterra), 

- column temperature. 40°, 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 4.45 g of disodium hydrogen 
phosphate dihydrate in 1000 ml of 0.1 per cent 
triethylamine, adjust the pH to 8.5 with orthophosphoric 
acid and 50 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 ttl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 201-121 FN20.C21-1204. 

Storage Store protected from moisture. 

Escitalopram Tablets 

Escitalopram Oxalate Tablets 

Escitalopram Tablets contain not less than 90.0 per-cent and 
not more than 110.0 per cent of the stated amount of 
escitalopram, C 20H 2I FN 20. 

Usual strengths. 5 mg; 10 mg; 20 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 

 chromatogram obtained with the reference solution; ) 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following solutions. 

Test solution. The filtrate obtained as given above, diluted if 
necessary with the dissolution medium. 

Reference solution. A solution of escitalopram oxalate RS 
containing about 0.00055 per cent w/v of escitalopram in the 
dissolution medium. 

D. Not less than 70 per cent of the stated amount of 

C201-1 21 FN20. 

Uniformity of content. Complies with the test stated under 
tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following solution as the test solution. 

Test solution. Disperse 1 tablet in the mobile phase, sonicate 
and dilute, if necessary to obtain a solution containing 
0.001 per cent w/v of escitalopram in the mobile phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 25 mg of Escitalopram with 30 ml of 
mobile phase, sonicate to dissolve and dilute to 50.0 ml with 
the mobile phase. Further dilute to obtain a 0.001 per cent 
w/v solution of escitalopram. 

Reference solution. A solution of escitalopram oxalate RS 
containing about 0.001 per cent w/v of escitalopram in the 

mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 45 volumes of buffer solution 

prepared by dissolving 3.7 g of disodium hydrogen 
Phosphaie dihvdrate in 1000 ml of water, adjusted to 

44,1 7.0-  with orthophosphoric acid, 27.5 volumes of 

methanol and 27.5 volumes of acetonitrile, 

7 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 226 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 4000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C201 -121 FN 20 in the tablets. 

Labelling. The label states the strength in terms of the 
equivalent amount of Escitalopram. 

Escitalopram Oxalate and Clonazepam 
Tablets 

Escitalopram and Clonazepam Tablets. 

Escitalopram Oxalate and Clonazepam Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of escitalopram, C20H21FN20 and clonazepam, 
C15H10CIN303. 

Usual strength. Escitalopram Oxalate equivalent to 
Escitalopram,10 mg and Clonazepam, 0.25 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with the reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of Water, 
Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
first few ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above, diluted 
suitably if necessary, with the dissolution medium. 

Reference solution. Dissolve an accurately weighed quantity 
of escitalopram oxalate RS and clonazepam RS in the 
dissolution medium and dilute with the dissolution medium to 
obtain a solution having a known concentration similar to the 
expected concentration of the test solution. 
tUhseefoclirwminagtomgroadp

ifi
hiccatsiyosnte.  m as described und4 Assay with 

- spectrophotometer set at 210 nm, 
- injection volume: 100 IA. 

Inject the reference solution and the test solution. 

Calculate the contents of C 20H21 FN20 and C 15 H 10C1N3O3 . 

D. Not less than 70.0 per cent of the stated amounts of 
C201-121 FN20 and C 15 H 10C1N303 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Use chromatographic system, solvent mixture and test 
solution as described under Assay. 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalisation. 

Uniformity of Content. For tablets containing 10 mg or less. 

Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Disperse one tablet with 20 ml ofsolvent mixture 
for 30 minutes, add sufficient solvent mixture to produce 25.0 
ml, mix and filter. 

Use chromatographic system, reference solution (b) and 
solvent mixture as described under Assay. 

Inject reference solution (b) and the test solution. 

Calculate the contents of C 20H21 FN20 and C 15 H I0C1N303  in the 
tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 400 volumes of water, 300 volumes of 
methanol and 300 volumes of acetonitrile. 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powder containing about 40 mg of Escitalopram with 
50 ml of solvent mixture, ultrasound for 20 minutes, add 
sufficient solvent mixture to produce 100.0 ml, mix and filter. 

Reference solution (a). Dissolve 10 mg of clonazepam RS in 
50.0 ml of solvent mixture, ultrasound to dissolve and add 
sufficient solvent mixture to produce 100.0 ml. 

Reference solution (b). Dissolve 25.7 mg of escitalopram 
oxalate RS in 40.0 ml of solvent mixture, add 5.0 ml reference 
solution (a) ultrasound and add sufficient solvent mixture to 
produce 50.0 ml. 

Chromatographic system 
2:stainiegs steel column 25 cm x 4.6 mm, packed with 
octylsilane chemically bonded to porous silica (5 gm) 
(Such as Hypersil BDS), 

• 



Eslicarbazepine Tablets 
Eslicarbazepine Acetate Tablets 

Eslicarbazepine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
eslicarbazepine acetate, C 1 41 16N203 . 

Usual strengths. 200 mg; 400 mg; 600 mg; 800 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Te 
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ESLICARBAZEPINE TABLETS ESLICARBAZEPINE ACETATE 

- mobile phase: a mixture of 550 volumes of a buffer 
solution prepared by dissolving 6.8 g of Potassium 

dihydrogen orthopsosphate and 8.7 g of dipotassium 

hydrogen orthophosphate in 1000 ml of water, add 3 ml 

of triethylamine and adjusted to pH 6 with ortho-

phosphoric acid, 315 volumes of methanol, and 

135 volumes of acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 20 pl. 

The retention time of peaks due to escitalopram is about 
10 minutes and clonazepam is about 14 minutes. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent, and tailing factor is not more than 2.5, the 
column efficiency is not less than 5000 theoretical plates for 

escitalopram peak. 

Inject the reference solution (b) and the test solution. 

Calculate the contents of C201-121FN20 and C i5H ioCIN303in the 

tablets. 

Storage. Store protected from moisture, at the temperature 

not exceed 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of escitalopram and the quantity 

of clonazepam. 

Eslicarbazepine Acetate 

0 
CH 

0 ■ 

NH2  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eslicarbazepine 

 acetate RS or with the reference spectrum of eslicarbazepi ne  

acetate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chroma 

(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes o 

methanol. 

Test solution. Dissolve about 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 

the solvent mixture. 

Reference solution. A 0.0005 per cent w/v solution of 

eslicarbazepine acetate RS in the solvent mixture . 

Chromatographic system 
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 70 volumes of a buffer 

solution prepared by dissolving 1.36 g of potassium 

dihydrogen orthophosphate in 1000 ml of water, 

adjusted to pH 2.5 with orthophosphoric acid , acid 

and 30 volumes of a mixture of 60 volumes of 

acetonitrile and 40 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 

- injection volume: 20 ill. 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 2000 theoretical plate s . tailing 

factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.3 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 

normalisation. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 

metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 

1.0g. 

Assay.. Determine by liquid chromatography (2.4.14). 

".. Solvent mixture. 50 volumes of water and 50 volumes of 

methar 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of this solution to 50.0m1 

Reference 

ei fthert eh ne eseolsvoenlut tmioixntu Are. 

0.005 per cent w/v solution of 
eslicarbazepine acetate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of a buffer 

solution prepared by dissolving 1.36 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 2.5 with orthophosphoric acid, acid 
and 30volumes of a mixture of 60 volumes of 
acetonitrile and 40 volumes of metha;01, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0.and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 1 7H 16N203 . 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. 

Reference solution. Dissolve 44 mg of eslicarbazepine acetate 
RS in 10 ml of methanol with the aid of ultrasound and dilute 
to 100.0 ml with the dissolution medium. Dilute 5.0 ml of this 
solution to 50.0 ml with the dissolution medium. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 1.36g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid, 50 volumes of a mixture of 
60 volumes of acetonitrile and 40 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 

Inject the reference solution and the test solution. 

Calculate the content of C17H16N203in the medium. 

D. Not less than 70 per cent of the stated amount of 
C 17 1-1 16N203 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of buffer solution and 
methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 100 mg of Eslicarbazepine 
Acetate in 120 ml of the solvent mixture with the aid of 
ultrasound for 25 minutes with intermittent shaking and dilute 
to 200.0 ml with the solvent mixture and filter. 

Reference solution. A 0.00025 per cent w/v solution of 
eslicarbazepine acetate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of buffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of wafer, adjusted to pH 2.5 
with orthophosphoric acid and 30 volumes of a mixture 
of 60 volumes of acetonitrile and 40 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 

injection volume: 20 gl. 

inject-the-reference solution. The test is not valid unless the 

C I 711 1 6N10 
	 Mol Wt. 296.3 

Eslicarbazepine Acetate is (S) - 10-Acetoxy - 10,11-dihydro-

5H-dibenz[b,f]azepine -  5-carboxamide. 

Eslicarbazepine Acetate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C I7t1 H,N203, calculated on 

the anhydrous basis. 

Category. Antiepileptic 

Description. A White powder. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.5 per cent w/v solution of sodium 
sulphate in water, 
Speed and time. 75 rpm and 45 minutes. 	f. 

Withdraw a suitable volume of the medium an 

lauryl 

- tolunin efficiency is not less than 2000 theoretical plates, the 
factor is not more than 2.0. 
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ESLICARBAZEPINE TABLETS 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of buffer solution and 

methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Eslicarbazepine Acetate in 
120 ml of the solvent mixture with the aid of ultrasound for 25 
minutes with intermittent shaking and dilute to 200.0 ml with 
the solvent mixture, filter. Dilute 5.0 ml of this solution to 50.0 
ml with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of 
eslicarbazepine acetate RS in the solvent mixture. 

Use chromatographic system as described in the Related 
substances with the following modification. 

- a mixture of 50 volumes of buffer solution prepared by 
dissolving 1.36 g of potassium dihydrogen 

orthophosphate in 1000 ml of water, adjusted to pH 2.5 

with orthophosphoric acid, 50 volumes of a mixture of 

60 volumes of acetonitrile and 40 volumes of methanol, 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 1iH 16N203in tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Esmolol Fidrochloride 

OH 

O N CH3 
, HCI 

H 3 CO 

0 

C 16F1 2c N04,FICI 
	

Mol. Wt. 331.8 

1 P 2018 

Esmolol Hydrochloride is Methyl (RS)-3-[4-(2-hydroxv _3_  
isopropylaminopropoxy)phenyl]propanoate hydrochl oride.  

Esmolol Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of Cl6H25N04,HCI, calculated 
on the anhydrous basis. 

Category. Antihypertensive. 

Dose. 500 pg per Kg intravenous per minute for oneminute: 
then infusion of 50 to 20011g per Kg per minute. 

Description. A white to off white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2A.6). 
Compare the spectrum with that obtained with esmolol 
hydrochloride RS or with the reference spectrum of esmolol 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a ) 

Tests 

1)11 (2.4.24). 3.0 to 5.0, determined in 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substan ,  e under 

examination in water and dilute to 100.0 ml with 14't// er. 

Reference solution (a). A 0.001 per cent w/v so lution of 

esmolol hydrochloride RS in water. 

production of esmolol free acid). Dilute 1.0 ml of thi 

Reference solution (b). A 0.1 per cent w/v solution o 
hydrochloride RS in I M hydrochloric acid. A 

contents to stand for at least 30 minutes. (NOTE 7') 
in the partial degradation of the esmolol resulti rig in the 

s solution 

lis results 

f esmolol 
How the 

to 5.0 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed With 

octadecylsilane bonded to porous silica (5 gm). 
- mobile phase: A. methanol, 

-- 	 2 ml per minute, 	

potass iumoium  Bre. 
da bmyixdtiusrseolovfi  n6g53v.00lgumoefs of buffer 

solution prepa 
dihydrogen phosphate in 650 ml of water, 

of acetonitrile and 20 volumes of methanol,
)  - a gradient programme using the conditic ns 

below, 
flow  rate: 

 

- "spectrophotometer set at 222 nm, 
injection volume: 20 

ir 201 8  

Time Mobile phase A 
(per cent w/v) 

Mobile phase B 
(per cent w/v) 

0 0 100 
20 0 100 
25 25 75 

35 25 75 

36 0 100 

40 0 100 

Name 
	 Relative 

retention time 

Esmolol 011 iirre acid'  silneopearrOcpylam i de analog3  (if present) 
	

0.65 

0.43 

6.5 

o1 4_  -eth:2 1_ heysdmoxly3  N-ethyl ro 
	

0.84 

2ESinmeth:.1:13- {4-[2-hydroxy-3-(3-  {4-[2-hydroxy-3-(isopropylamino) 

1.0 

(isopropylamino)propoxy]phenyllpropanoic acid, 

propoxylphenyl} - N- isoPropylpropanamido)propoxylphenyl } 
p 3r o.  poa n_ o[ 2a t.  e, ii 

 ydroxy - 3 - (isopropylamino)propoxy]phenyl 1 -N-
Isopropylpropionamide, 

'methyl 3- 1 4- [ 3-(ethylamino)-2-hydroxypropoxy]phenyl}propionate. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to esmolol free acid and 
esmolol is not less than 4.0 and the tailing factor is not more 
than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to esmolol free acid is not more than 0.4 
times 

the area

area of the principal peak in the chromatogram m 

area of the principal peak in the chromatogram times 

h 

obtained with reference solution (a) (0.4 per cent), the area of 

chromatogram 
more 

pmeaatko  corresponding to esmolol dimer is not more than 0.5 

obtained with reference solution (a) (0.5 per cent), the area of 
no. T  caenypeahke:iorresponding to esmolol isopropylamide analog is 

than 0.25 times the area of the principal peak in the 

solution ( 

gram obtained with reference solution (a) (0.25 per 
cent), the area of any peak corresponding to N-ethyl esmolol 

tit meosr 

chromatogram 

 no 	l ).1 m  

areas of al

l than 0.15 times the area of the principal peak in the 
chromato

gram obtained with reference solution (a) (0.15 per 
area of any other secondary peak is not more than 

the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The sum of 
1 the secondary peaks is not more than the area of the pri !_
! peak in the chromatogram obtained with reference 

__ Imp 

(a) (1.0 per cent). Ignore any peak with an area less tha n  i) . . , 
‘11; times the area of the princigal -  peak ,-ii the. 

;rain obtained with reference solution.(a) (0.05 per cent).  

ESMOLOL INJECTION 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g using Method 1. 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Dissolve 20 mg of the substance under 
examination in water and dilute to 100.0 ml with water. 
Reference solution (a). A 0.02 per cent w/v solution of esmolol 
hydrochloride RS in water. 

Reference solution (h). A 0.1 per cent w/v solution of esmolol 
hydrochloride RS in 1 M hydrochloric acid. Allow to stand 
for 30 minutes. (NOTE- This results in the partial 
degradation of the esmolol resulting in the production of 
esmolol free acid). Dilute 1.0 ml of this solution to 5.0 ml with 
water. 

Chromatographic system 
a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 65 volumes of buffer solution 
prepared by dissolving 3.0 g of potassium dihydrogen 
phosphate in 650 ml of water, 15 volumes of acetonitrile 
and 20 volumes of methanol. 
flow rate: 2 ml per minute, 

- spectrophotometer set at 222 nm, 
injection volume: 20 pl. 

The relative retention time with reference to esmolol for esmolol 
free acid is about 0.41. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to esmolol free acid and 
esmolol is not less than 4.0, the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 16H25N04,HCI. 
Storage. Store at a temperature not exceeding 30°. 

Esmolol Injection 

Esmolol Hydrochloride Injection 

Esmolol Hydrochloride Injection is a sterile solution of Esmolol 
Hydrochloride in Water for Injections. 

Esmolol Hydrochloride Injection contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated 
amount of esmolol hydrochloride. C I6H251\104,HC1. 

C H3 

- Ustial-Strength, 10 mg per ml. 

Description. A clear, almost colourless solution. 
- 	• _ firr 
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ESMOLOL INJECTION ESOMEPRAZOLE GASTRO-RESISTANT CAPSULES 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.5 to 5.5. 

Bacterial Endotoxins (2.2.3). Not more than 3.5 Endotoxin 
Units per mg of Esmolol Hydrochloride. 

Other tests. Comply with the test stated under Parenteral 
Preparations (Injections). 

Assay. Determined by liquid Chromatography (2.4.14). 

Test solution. Dilute a volume of the injection containing 50 
mg of Esmolol Hydrochloride to 100.0 ml with the mobile 
phase. 

Reference solution. A 0.05 per cent w/v solution of esmolol 

hydrochloride RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 65 volumes of a buffer solution 
prepared by dissolving 3.0 g of monobasic potassium 
dihydrogen phosphate in 650 ml of water, 20 volumes 

of methanol and 15 volumes of acetonitrile, 
flow rate: 2 ml per minute, 
spectrophotometer set at 222 nm, 
injection volume: 20 pl. 

Inject the reference solution.The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 25N04,HC1 in the injection. 

Storage. Store protected from light at a temperature below 

Esomeprazole Magnesium Trih ■ drate 

OCH 

CH, 

S 
J 	\O 

(C off 8N303S) 2 .  Mg.3H20 

Esomeprazole Magnesium Trihydrate contains not less th 
98.0 per cent and not more than 102.0 per cent of 
(C I7H 18N303S)2,Mg, calculated on the anhydrous basis. 

Category. Antiulcer. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with esomeprazole 
magnesium RS or with the reference spectrum esomeprazole 
magnesium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 4 

Tests 

Magnesium. 3.0 per cent to 3.7 per cent, calculated on the 
anhydrous basis and determined in the following manner. 

Weigh 1 g of the substance under examination and ignite in a 
silica crucible until no fumes are evolved. Cool and moisten 
the residue with 0.5 ml of sulphuric acid. Evaporate the acid 
until no white fumes are noticed. Heat the residue at 800° for 
2 hours. Cool the residue to room temperature and dissolve in 
5 ml of dilute hydrochloric acid with the aid of ultrasound for 
5 minutes. Transfer the residue to a flask, wash with about 
15 ml of water and transfer the washing to the flask. Repeat 
the washing four to five times and add the washings to the 
extract in the flask. Add 5 ml of a mixture of 180 g of ammonium 

chloride and 750 ml of strong ammonia solution and sufficient 

water to produce 1000 ml and 200 mg of eriochrome black T 

mixture. Titrate with 0.05 Mdisodium edetate. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0012155 g 

of magnesium. 

Specific optical rotation (2.4.22). -135° to -155°, determined in 
a 1.0 per cent w/v solution in methanol. 

orthophosphate in 1000 ml of water adding 5 ml of 
triethylamine and adjusting the pH to 7.0 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 302 nm, 
_ injection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless the 

column efficiency is not less than 5000 theoretical plates and 
the  tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with refepnce solution 
O) ( 

Heavy 

)  l per  .0 

metals  c

a  el sn ). 2  

.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). 6.0 per cent to 11.0 per cent, determined on 
0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 75 volumes of 0.01 M sodium borate and 25 
volumes of acetonitrile. 

Test solution. Disperse about 20 mg of the substance under 
examination in 10 ml of methanol and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. Disperse about 20 mg of the esomeprazole 
magnesium RS in 10 ml of methanol and dilute to 100.0 ml 
with the solvent mixture. 

Use the chromatographic system described under the test for 
Related substances. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Storage. Store protected from moisture. 

CEsaopmsuelpersazole Gastro-resistant 

Esomeprazole Capsules; Esomeprazole Magnesium 
Gastro-resistant Capsules; Esomeprazole Magnesium 
Capsules 

 

Esomeprazole Gastro-resistant Capsules contains - tit ethsornep  tha n 90.0 per c iHi9N3o s  centand 
S. 

more than 1 10.0 -  percent Qf 
. 

Usual strengths. 20 mg; 40 mg. 

Identification 

Enantiomeric purity (see Tests). 

Tests 

Dissolution (2.5.2). Complies with the test stated under 
Capsules. 
Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solution and protected from 
light. 

Solvent mixture. Dissolve 5.24 g of trisodium orthophosphate 
in water, add 110.0 ml of 0.5 M disodium hydrogen 
orthophosphate and make up the volume to 1000.0 ml with 
water, adjusted to pH 11.0 with 0.1 M sodium hydroxide 
solution. 

Buffer solution. Mix 5.2 ml of 1.0 M disodium hydrogen 
orthophosphate buffer and 63.0 ml of 0.5 M sodium 
dihydrogen orthophosphate buffer diluted to 1000.0 ml with 
water, adjusted to pH 7.6 with 0.1 M sodium hydroxide 
solution. 

Test solution. Disperse a quantity of mixed contents of 
capsules containing 80 mg of esomeprazole in 20.0 ml 
methanol, add 40.0 ml solvent mixture and mix with the aid of 
ultrasound for 5 minutes and dilute to 200.0 ml with the water. 
Reference solution. Dissolve 10 mg each of omeprazole RS 
and omeprazole sulphone RS (omeprazole impurity A) in 100.0 
ml methanol. Dilute 1.0 ml of this solution to 100.0 ml in a 
mixture of 1 volume of solvent mixture and 4 volume of water. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porus silica (3 pm), 

- mobile phase: A. a mixture of 100 ml of acetonitrile and 
100 ml of buffer solution and diluted to 1000 ml with 
water, 

B. a mixture of 800 ml of acetonitrile and 
10 ml of buffer solution and diluted to 1000 ml with 
water, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 302 nm, 
injection volume: 20 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 100 0 
10 80 20 
30 0 100 

1 .: . 	100 	 0 
100 	 0 

Mg` 

H 3 CO 

25° 	 Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse about 25 mg of the substance under 
examination and dissolve in 25.0 ml of methanol. 

Reference solution (a). A 0.1 per cent w/v solution of 

esomeprazole magnesium RS in methanol. ' 

, 3H 20 Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with methanol. 

-2 	Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

Mol. Wt. 767.2 	octylsilane bonded to porous silica (5 pm), 

Esomeprazole Magnesium Trihydrate is 5-tnetifOky-2-(S)- 	 a mixture of 30 volumes of acetonitrile 

[(4-methoxy-3,5-dimethy1-2-pyridinyl)methMsulfityl 	.-(?-ind 70-volumes of a buffer solution prepared by 

H-benzimidazole magnesium trihydrate. 	 dissolving 1.2 g of ammonium dihydroge n  

e " 
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The relative retention time with reference to omeprazole for 
omeprazole sulphone is 0.93. 

Inject the reference solution. The test is not valid unless 
resolution between the peaks due to omeprazole and 
omeprazole impurity A is not less than 2.5. 

Inject the test solution. In the chromatogram obtained with 
the test solution the area of peak corresponding to omeprazole 
impurity A is not more than 0.5 per cent, the area of any other 
secondary peak is not more than 0.5 per cent and the sum of 
areas of all the secondary peaks is not more than 2.0 per cent, 
calculated by area normalization. 

Enantiomeric purity. Determined by liquid chromatography 
(2.4.14). 

Solvent mixture. Dissolve 5.24 g of trisodium phosphate in 

water, add 110 ml of 0.5 M disodium hydrogen phosphate 
and make up the volume to 1000 ml with water and adjust to 
pH 11.0. 

Test solution. Shake a quantity of the mixed contents of 
20 capsules containing 20 mg of esomeprazole in 120 ml solvent 
mixture, add 40 ml ethanol and mix with the aid of ultrasound 
for 5 minutes and dilute to 200 ml with the solvent mixture. 
Dilute 1.0 ml of this solution to 10.0 ml in water. 

Reference solution. Dissolve 20 mg of omeprazole RS in 120 
ml solvent mixture, add 40 ml ethanol and mix with the aid of 
ultrasound for 5 minutes and dilute to 200 ml with the solvent 
mixture. Dilute 1.0 ml of this solution to 10.0 ml in water. 

Chromatographic system 
- a stainless steel column 10 cm x 4.0 mm, packed with 

immobilized alpha 1 acid glycoprotein on special silica 
particles (5 gm), 

- mobile phase: a mixture of 150 ml ofacetonitrile and 85 
ml of buffer solution prepared by dissolving 26.6 g of 
disodium hydrogen orthophosphate and 55.2 g sodium 
dihydrogen orthophosphate in 1000 ml water, adjusted 
to pl 16.0 and finally diluted to 1000 ml with water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 302 nm, 
- injection volume: 20 pl. 

The elution order of enantiomers is R-enantiomer and then S-
enantiomer which is esomeprazole peak. 

Inject the reference solution and the test solution. The test is 
not valid unless the resolution between the peaks 
corresponding to esomeprazole and enantiomer R is not less 
than 1.0. The ratio of the retention time of esomeprazole peak 
in the reference solution and the test solution should be 
between 0.98 and 1.02. 

Other tests. Comply with the tests stated undet.capSules.. 

Assay. Determined by liquid chromatography (2444): 

Solvent mixture. Dissolve 5.24 g of trisodium phosphate in 
water, add 110 ml of 0.5 M di-sodium hydrogen phosphate 
and make up the volume to 1000 ml with water and adjust to 
pH 11.0 with 0.1 M sodium hydroxide solution. 

Test solution. Weigh and mix the contents of 20 capsules. 
Disperse a quantity of the mixed content containing about 20 
mg of esomeprazole with 60 ml of the solvent mixture, shake 
for 20 minutes to dissolve the pellets. Add 20 ml of methanol 
and mix with the aid of ultrasound and dilute to 100.0 nil with 
the solvent mixture. Further dilute 2.0 ml of the solution to 10.0 
ml using water, filter. Store the solution protected from light. 

Reference solution. Dissolve 10 mg omeprazole RS in 10 ml 
methanol, add 40 ml solvent mixture and further dilute with 
water to obtain a concentration of 0.004 per cent of omeprazole. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porus silica (5 gm), 
- mobile phase: a mixture of 350 ml ofacetonitrile, 500 ml 

of buffer solution prepared by mixing 10.5 ml 1.0 M 
sodium dihydrogen orthophosphate and 60.0 ml 0.5 M 
disodium hydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 7.3 and finally diluted to 1000 ml with 
water, 

- flow rate: 1 ml per minute, r  
- spectrophotometer set at 302 nm, 
- injection volume: 20 ill. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injection is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. -  j  
ii 

Calculate the content of C I ,F1 19N 303S in the capsules. 

Storage. Store protected from moisture at room temperature. 

Labelling. The label state the strength in terms of equivalent 

amount of esomeprazole. 

Esomeprazole Gastro-resistant Tablets 

Esomeprazole Tablets; Esomeprazole Magnesium 
Gastro-resistant Tablets; Esomeprazole Magnesiu m  

Tablets 

Esomeprazole Gastro-resistant Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of esomeprazole, C I7H I9N303 S. They are made gastr°- 

 resistant by enteric-coating or by other means. 

Usual strengths. 20 mg; 30 mg; 40 mg. 

m  of Esomeprazole magnesium trihydrate 

1 C 1 II is I■1303S)2•Mg3 H20  is equivalent to 900.5 jig of - 
Esomeprazole (Ci7Hi9N303S)2• 

Identification 

In the Assay the principal peak in the chromatogram obtained 

with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

out the test using Method B. TD'aVcClietsissnTotEiclsu-gltioasns(w2a. 5r.e.  (2.5.2). Carry 

Perform all the tests in subdued light using low 

MA. eAdipupmar. aIs oNmol. 01, f  
0.1 Mhydrochloric aciek 

Speed and time. 75 rpm and 120 minutes. 

At the end of 120 minutes, drain the acid solution slowly 
without losing any tablet fragments. Transfer the entire 
content to a 100-ml volumetric flask (in the case of 20 mg 
tablets) or a 200-ml volumetric flask (in the case of 40 mg 
tablets), add about 80 ml of methanol (in the case of 20 mg 
tablets) or 160 ml (in the case of 40 mg tablets) and disperse 
the tablets with the aid of ultrasound for 15 minutes. Dilute to 
volume with methanol. Mix well with the aid of ultrasound to 
disperse the tablets further for 5 minutes and centrifuge at 
4000 rpm for 10 minutes. Dilute 5.0 ml of the supernatant liquid 
to 25.0 ml with the mobile phase. 

Using the resulting solution as the test solution, carry out the 
determination as described in the Assay. Calculate the content 
of C I 7F1 19N303 S in the supernatant liquid. Calculate the 
percentage of esomeprazole released in the acid medium by 
subtracting the content of C, 7 1-1 19N,03S in the test solution 
from the total content determined in the Assay. 

Complies 	

No. 1, 

the 	criteria given under acid stage. B 

• 

Medium. 900 ml of phosphate buffer pH 6.8, 
Speed and time. 75 rpm and 60 minutes. 

Transfer another 6 tablets and run the apparatus for 
120 minutes in 0.1 Mhydrochloric acid. Decant the medium 

in the 

 
without losing

. 

 the tablets and add phosphate buffer pH 6.8 
and run the apparatus for 60 minutes. Using the supernatant 
liquid as the test solution, carry out the determination as 
described in the Assay. Calculate the content of C, 7 I-1 19N303 S 

D. Not less than 70 per cent of the stated amount of 
C -11,,\;03S. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 0.24 g of esomeprazole, add about 
150 ml of methanol and mix with the aid of ultrasound for 15 
minutes. Mix and add sufficient methanol to produce 250.0 
ml. Mix with the aid of ultrasound for a further 5 minutes and 
centrifuge. Dilute 5.0 ml of the clear supernatant liquid to 
25.0 ml with the mobile phase. 

Reference solution. Weigh 0.055 g of esomeprazole 
magnesium RS, dissolve in 50 ml of methanol, add sufficient 
mobile phase to produce 250.0 ml and mix well. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of equal volumes of methanol 

and a buffer solution prepared by dissolving 6.8 g of 
potassium dihydrogen phosphate and about 1 g of 
sodium hydroxide in 1000 ml of water, and adjusting 
the pH to 7.0 with orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 300 nm, 
- injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of the replicate injections is not more than 2.0 per 
cent. 

Calculate the content of C I7H oN303 S in the tablets. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of esomeprazole. 

Estradiol and Norethisterone Tablets 
Estradiol and Norethisterone Acetate Tablets 

Estradiol and Norethisterone Tablets contain Estradiol 
Hemihydrate and Norethisterone Acetate. 

Estradiol and Norethisterone Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amounts of estradiol, C I gH2402  and norethisterone acetate, 
C22H2801. 

Usual Strength. Estradiol 2 mg and norethisterone 1 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 

Other tests. Comply with the tests stated under Tablas, 	
plate withsilica gel GF254. the p

Mob.  phase: .A mixture of 10 volumes of acetone and 90 Assa). 
Determine by liquid chromatography (.2.4.14). 	volumes of dichloromethane. 

1985 
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- spectrophotometer set at 235 nm, 
- injection volume: 200 

Inject reference solution (b). The test is not valid unless the 
resolution between each pair of peaks (estradiol • and 
norethisterone, estrone and norethisterone acetate) is not less 
than 1.0. 
Inject reference solution (a) and the test solution. 

Calculate the total content of C 181-1 2,02  and C22H280, 
medium. 

Test solution. Add 0.2 ml of water to two tablets and shake to 

disperse. Add sufficient ethanol (95 per cent) to produce a 
solution containing 0.035 per cent w/v of Norethisterone 
Acetate, centrifuge and use the clear supernatant liquid. 

Reference solution. A suitable concentration of estradiol 

hemihydrate RS and norethisterone acetate RS in ethanol 

(95 per cent). 

Apply to the plate 5 1.1,1 of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Spray with ethanoli• sulphuric 

acid (5 per cent) and heat the plate at 105° for 15 minutes. The 
chromatogram obtained with test solution shows two clearly 
separated spots with Rf values corresponding to those 
observed in the chromatogram obtained with the reference 
solution. 

B. In the test for Uniformity of content, the chromatogram 
obtained with the test solution shows two peaks with the 
same retention times as the peaks due to estradiol and 
norethisterone acetate in the chromatogram obtained with the 
reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of a 0.3 per cent w/v solution ofsodium lauryl 

sulphate in water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume ofthe medium and filter, discarding 
the first 5 ml of filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate and, if necessary, dilute with the 
dissolution medium. 

Reference solution (a). Dissolve a sufficient quantity of 

estradiol hemihydrate RS and norethisterone acetate RS in 

methanol (80 per cent) and dilute with dissolution medium -, 

the concentration of the final solution should be the same as 
that expected for test solution. 

Reference solution (b). A solution containing 0.0017 per cent 

w/v of estradiol hemihydrate RS. 0.00084 per cent w/v of 

norethisterone acetate RS, 0.00066 per cent w/v of estrone 

RS and 0.00034 per cent w/v of norethisterone RS in the mobile 

phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such 
as Spherisorb ODS 2), 

- mobile phase: a mixture of 45 volumes-  oftii,aterand 55 

volumes of a•etonitrik, 
- flow rate: 2 ml per minute, 	

= ,  

Test solution (a). Weigh and powder 20 tablets. Add 20 ml of 
the mobile phase to a quantity of the powdered tablets 
containing 5 mg of estradiol, mix with the aid of ultrasound 
and add sufficient mobile phase to produce 25 ml. Centrifuge 
and use the clear supernatant liquid. 

Test solution (b). Add 20 ml of the mobile phase to a quantity 
of the powdered tablets containing 2.5 mg of Norethisterone 

Acetate, mix with the aid of ultrasound and add sufficient 
mobile phase to produce 25 ml. Centrifuge and use the clear 

supernatant liquid. 

Reference solution (a). A 0.0001 per cent w/v solution of 

estrone RS in the mobile phase. 

Reference solution (b). A 0.00005 per cent w/v solution of 

norethisterone RS in the mobile phase. 

Reference solution (c). A solution containing 0.0017 

w/v of estradiol hemihydrate RS, 0.00084 per cent 

norethisterone acetate RS, 0.00066 per cent w/v of 

RS and 0.00034 per cent w/v of norethisterone R, 

per cent 

S in the 
estrone 
w/v of 

mobile phase. 

Use the chromatographic 
Dissolution. 

unless the resolution between each pair of peaks (I 
Inject 20 .tl of reference solution (c). The test is 

and norethisterone, estrone and norethisterone ac 

not valid 
estradiol 
etate) is 

not less than 1.0. 
Inject 20111 of reference solution (a), (b), test solutio 
(b). In the chromatogram obtained with test solutio 
area of any peak corresponding to estrone is not IT 

the area of the principal peak in the chromatogram 
with reference solution (a) (0.5 per cent). In the chron 
obtained with test solution (b) the area of a 

corresponding to norethisterone is not more than th 
the principal peak in the chromatogram obtained with 
solution (b)(0,5 per cent). 
Uniformity of content. Complies with the test stal 

Determine by liquid chromatography (2.4.14). 

Test solution. Powder one tablet and add 20 ml of the mobile phenoxyjacetic acid 
Ethacrynic Acid is 242,3-[2,3-4-(2-ethylacryloyl) 

phase, mix with the aid of ultrasound, cool, add sufficient of Ethacrynic Acid contains not less than 98.0 per cent and not 
the mobile phase to produce 25 ml and centrifuge. Dilute the more than 102.0 per cent of C131 -1,2C1 204, calculated on the supernatant liquid if necessary, with the mobile phase to dried basis. 
produce a solution containing 0.002 per cent w/v of estradiol. 

Category. Diuretic. Reference solution (a). Dissolve sufficient quantities of 
Dose. 50 to 200 mg daily, in divided doses. estradiol hemihydrate RS and norethisterone acetate RS in 

the mobile phase and dilute an aliquot with the mobile phase; Description. A white or almost white, crystalline powder. 
the concentrations in the final solution are the same as those 

CAUTION- As Ethacrynic Acid irritates the skin, eyes and Re xefpee:etnecdefsoor ltuetsiot nsolution. 

solution containing 0.0017 per cent 
the mucous membranes it should be handled with care. 

w/v of estradiol hemihydrate RS, 0.00084 per cent w/v of 
norethisterone acetate RS, 0.00066 per cent w/v of estrone 
RS and 0.00034 per cent w/v of norethisterone RS in the 
mobile phase. 

Use chromatographic system as described in the Dissolution. 

Inject 20µl of reference solution (a), (b) and the test solution. 
The test is not valid unless the resolution between each pair 
of peaks (estradiol and norethisterone, estrone and 
norethisterone acetate) is not less than 1.0. 

Calcu late the contents of C 181-12402  and C22H2803 in the tablet. 
Other tests. Comply with the tests stated under Tablets. 

r. Determine by liquid chromatography (2.4.14), as 
bed under Uniformity of content using the following 
)1ution. 

dution. Weigh and powder 20 tablets.Weigh a quantity 
vder containing 10 mg of estradiol, add 20 ml of the 
phase, mix with the aid of ultrasound, cool, add sufficient 
mobile phase to produce 25 ml and centrifuge. Dilute 
xmatant liquid if necessary, with the mobile phase to 
;e a solution containing 0.002 per cent w/v of estradiol. 

20 pi of reference solution (a) and the test solution. 
ite the contents of C I8H2402  and C22 1-12803  in the tablets. 
e. Store protected from light. 

ling. The label states the quantity of estradiol 

Etha crynic Acid 
Etac, nic Acid 

0 	COOH 	 examination in 10 ml of ethanol (95 per cent). 

Test solution. Dissolve 0.2 g of the substance under 

Reference solution (a). A 0.03 per cent w/v solution of the CI 	 substance under examination in ethanol (95 per cent). 
CI 	

Reference solution (1)). A 0.01 per cent w/v solution of the C1311 12C 
	

Mol. Wt. 303.1 sy.13Stance under examination in ethanol (95 per cent). 

in the 

D. Not less than 70 per cent of the stated amount of C„ HZ4O2  

and C22H2803 in the medium. 

Estrone and norethisterone. Determine by liquid 
chromatography (2.4.14). 

condition as described under 

n (a) and 
(a), the 

tore than 
obtained 
tatograni 
n y  peak 
Le area of 
reference 

t under ed 

Tabiefs4, 

Identification 

l 

Assay 
descri 
test sc 

Test sc 
of pov 
mobile 
of the 
the ai 
produc 

Inject 

Calcul 

Storag 

Label 
hemih) rdrate in terms of the equivalent amount of estradiol. Related substances. Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel GE254. 

Mobile phase. A mixture of 60 volumes of chloroform, 50 
volumes of ethyl acetate and 20 volumes of glacial acetic 
acid. 

Tests 

C. To 25 mg add 2 ml of 1 M sodium hydroxide and heat in a 
water-bath for 5 minutes, cool, add 0.25 ml of sulphuric acid 
(50 per cent v/v) and 0.5 ml of a 10 per cent w/v solution of 
chromotropic acid sodium salt and add cautiously 2 ml of 
sulphuric acid; a deep violet colour is produced. 

D. On 20 mg determine by the oxygen-flask method (2.3.34), 
using 5 ml of dilute sodium hydroxide solution as the 
absorbing liquid. When the process is complete, acidify with 
dilute sulphuric acid and boil gently for 2 minutes; the 
solution gives the reactions of chlorides (2.3.1). 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethacrynic 
acid RS or with the reference spectrum of ethacrynic acid. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in a mixture of 99 volumes of 
methanol and I volume of I M hydrochloric acid shows a 
well defined absorption maximum at about 270 urn and a 
shoulder at about 285 nm; absorbance at about 270 nm, 0.55 to 
0.60. 

Sr 

HNC 

198-7- 
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Identification 

Mix a quantity of the powdered tablets containing 50 mg of 
Ethacrynic Acid with 0.1 M hydrochloric acid and extract 

with two quantities, each of 40 ml, of dichloromethane. Dry 

the combined extracts with anhrydrous sodium sulphate, filter 
and evaporate to dryness with the aid of gentle heat. The 
residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethacrynic 

acid RS or with the reference spectrum of ethacrynic acid. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in a mixture of 99 volumes of 
methanol and 1 volume of 1 M hydrochloric acid shows a 
well defined absorption maximum at about 270 nm and a 
shoulder at about 285 nm; absorbance at about 270 nm, 0.55 to 
0.60. 

C. To 25 mg add 2 ml of 1 Msodium hydroxide and heat in a 
water-bath for 5 minutes, cool, add 0.25 ml ofsulphuric acid 

(50 per cent v/v) and 0.5 ml of a 10 per cent 	kolutibri of 
chromotropic acid sodium salt and add cautiously 2 tn1 of 
sulphuric acid; a deep violet colour is produced, 

Tests 

■ A7 

Reference solution (b). Dilute 1 volume of the test solution to 
200 volumes with ethanol (95 per cent). 

Apply to the plate 10 tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh and powder 20 tablets. Shake a 

quantity of the powdered tablets containing about 50 mg of 

Ethacrynic Acid with 0.5 ml ofglacial acetic acid and 50.0 ml 

of acetonitrile for 15 minutes and filter. 

Test solution (b). Prepare in the same manner as test solution 
(a) but using 0.5 ml of glacial acetic acid, 45 ml ofacetonitrile 

and 5.0 ml of a 0.15 per cent w/v solution of propyl 

hydroxyhenzoate (internal standard) in acetonitrile. 

Reference solution. Dissolve 50 mg of ethacrynic acid RS in 

5.0 ml of the internal standard solution and dilute to 50.0 ml 

with a mixture of 70 volumes ofacetonitrile and 30 volumes of 

water. 

Chromatographic system 
- a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (1011m), 
- mobile phase: a mixture of 60 volumes of water, 40 

volumes of acetonitrile and 1 volume of glacial acetic 

acid, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 270 nm, 

injection volume: 20 pl. 

Ne-Ot_the th.st
. 
 and reference solution. 

Cakulate the content of C 13H I2C1204 in the tablets. 

Ethambutol Hydrochloride 

Etharnbutol Dihydrochloride 

H 
N 	N rs 1_4 	2 HCI 

- .3 7 

HO 

Cl 	 Mol. Wt. 277.2 

aCE  hh°11  aan  min:N b  bb  :2 I  11° t  tt 2  1 ano°1'2-I

Hydrochloride

Hydrochloride 

 is (S,S)-N,N"-ethylenebis(2- 
-ol) dihydrochloride. 

E  
cent and not more than 101.0 per cent of C100 4N202,2HC1, 
calculated on the dried basis. 

Category. Antituberculosis. 

Dose. 15 to 25 mg per kg of body weight daily, for two months, 
followed by 15 mg per kg body weight daily. 

Description. A white, crystalline powder; almost odourless. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethambutol 
hydrochloride RS or with the reference spectrum of 
ethambutol hydrochloride. 

B.In the test for 2-Aminobutanol, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(h). 

C.A 5.0 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1). 

Tests 

PH (2.4.2-1). 3.4 to 4.0, determined in a 2.0 per cent w/v solution. 
Specific optical rotation (2.4.22). +6.0° to +6.6°, determined in a 10.0 per cent w/v solution. 
2-Aminobutanol. Determine by thin-layer chromatography 
(2.4 . I 7 ), coating the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes ofmethano1,15 volumes of water and 10 volumes of strong ammonia solution. 

Test solution (a). Dissolve 0.5 g of the substance under examination in 10 ml of methanol. 
Test solution(b). Dilute 1 ml of test solution (a) meth anol.  4,> 

Reference solution (a). A 0.05 per cent w/v solution of 
2-aminobutanol RS in methanol. 

Reference solution (b). A 0.5 per cent w/v solution of 
ethambutol hydrochloride RS in methanol. 

Apply to the plate 2 pi of each solution. After development, 
dry the plate in air, heat at 110° for 10 minutes, cool, spray with 
ninhydrin solution and heat at 110° for 5 minutes. Any spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution (a). 

Meso ethambutol (RS isomer). Determine by either of the 
following methods. 

Method A. Determine by differential scanning calorimetry 
(DSC) (2.4.31). 

Test preparation: Weigh between 4 and 6 mg of the sample in 
the 40 pi aluminium DSC crucible. Carry out the test by heating 
at a rate of 10° per minute from 25" to 250°, under nitrogen 
purging (20 ml/min) and record the thermogram. Observe the 
endotherms at 42° ± 2° and 77° ± 2° corresponding to the 
transitions of the RS isomer and SS isomer, respectively. There 
should not be any endothermic peak at 42° ± 2° in the 
thermogram. 

Method B. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solution. 

Test solution. Suspend 4.0 mg of the substance under 
examination in 4.0 ml ofacetonitrile and 100 ul of triethylamine. 
Stir the mixture with the aid of ultrasound for 5 minutes. Add 
15 pl of R-(+)-phenyl isocyanate and heat the mixture for 20 
minutes at 70° in a water-bath. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. 

Reference solution (b). Suspend 4.0 mg of ethambutol for 
system suitability RS (containing RS isomer) 4.0 ml of 
acetonitrile and 100 pi of triethylamine. Mix the mixture with 
the aid of ultrasound for 5 minutes. Add 15 pl of R-(+)-phenyl 
isocyanate and heat the mixture for 20 minutes at 70° in a 
water-bath. 

Chromatographic system 
- a column 10 cm x 4.6 mm, packed with octadecylsilane 

bonded to silica (3 pm), 
- column temperature. 40°, 
- mobile phase: A. a mixture of equal volumes of methanol 

and water, 
B. methanol, 

flow rate: 1 ml per minute, 
gradient programme using the conditions given below, 

- -spectrophotometer set at 215 nm, 
injection volume: 10 pl. 

Apply to the plate 10 tl of each solution. After development. 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 2.0 g by drying in an oven over phosphorus pentoxide at 

60° at a pressure of 0.1 to 0.5 kPa. 

Assay. Weigh 0.25 g, dissolve in 100 ml of methanol and add 

5 ml of water. Titrate with 0.1 Msodium hydroxide solution, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0. 1 Msodium hydroxide is equivalent to 0.03031 g of 

CI3K2C1204. 

Ethacrynic Acid Tablets 
Etacrynic Acid Tablets 

Ethacrynic Acid Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ethacrynic acid, CI3H12C1204. 

Usual strength. 50 mg. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes of chloroform, 

 50 volumes of ethyl acetate and 20 volumes of glacial acetic 
acid. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g of Ethacrynic Acid with 10 ml of ethanol 
(95 per cent) and filter. 

Reference solution (a). Dilute 3 volumes of the test solutio 
to 200 volumes with ethanol (95 per cent). 

n HO 

H C 



Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not mete than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CioH24N 202, 2HC1 in the injection. 

Storage. Store protected from light and moisture. 

Ethambutol Tablets 
Ethambutol Hydrochloride Tablets 

Ethambutol Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
ethambutol hydrochloride, C, 0H24N202,2HCI. 
Usual strengths. 200 mg; 400 mg. 

ETHAMBUTOL TABLETS ETHAMBUTOL HYDROCHLORIDE 1 P 2018 	

IP 2  ef R 	nce solution. A 0.04 per cent w/v solution of ethambutol 

chr_omatographic system 

hydrocahsltaorinide 

stainless 

s  stienelwcaotleur. m  

n 15 cm x 4.6 mm, packed with 
nitrile groups bonded to porous silica (5 gm), 

- mobile phase: a mixture of equal volumes of a buffer 
solution prepared by diluting 2 ml of triethylamine to 
1000 ml with water, adjusting to pH 7.0 with 
orthophosphoric acid and acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 200 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 71 29 

30 71 29 

35 0 100 

37 0 100 

38 71 29 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ethambutol and the RS 
isomer is not less than 4.0 and the relative retention of RS 
isomer with reference to ethambutol (retention time about 
14 min) is about 1.3. 

Inject reference solution (a) and the test solution. 

In the chromatogram obtained with the test solution, the area 
of the peak due to the RS isomer is not more than the area of 
the peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on dr■ ing (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Diluent. Dissolve 1.4 g of disodium hydrogen orthophosphate 

anhydrous in 1000 ml of water and adjust the pH to 6.8 ± 0.05 

with orthophosphoric acid. 

Test solution. Dissolve 30.0 mg of the substance under 
examination in 100.0 ml of the diluent. 

Reference solution. A 0.03 per cent w/v solution of ethambutol 

hydrochloride RS in the diluent. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (5 inn) ( Such as Zorbax SB-CN), 

- mobile phase: a mixture of equal volumes of a buffer 
consisting of 1 ml of triethylamine in sufficient water 
to produce 1000 ml adjusted to pH 7.0 with 
orthophosphoric acid, and acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 200 nm, 

- injection volume: 100 IA 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution:- 

Calculate the content of C I0H54N202,2HC1. --- 

Storage. Store protected from moisture. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution. 

B. When examined in the range 400 nm to 750 nm (2.4.7), a 
0.04 per cent w/v solution exhibits absorption maxima at 

620 nm. 
of 

Tests 

pH (2.4.24). 3.5 to 4.5. 

Appearance of solution. A 10.0 per cent w/v solution of 
Ethambutol in water is clear (2.4.1) and colourless (2.4.1). 

2-Aminobutanol. Determine by thin-layer chromatograp 

(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of methanol, 15 voltung 

of water and 10 volumes of ammonia. 

Test solution. Dilute a volume of injection containing 0.5 g 
Ethambutol Hydrochloride to 10.0 ml with methanol. 

Reference solution. A 0.05 per cent w/v solution of 

2- aminobutanol RS in methanol. 

Apply to the plate 2 s1 of each solution. After development. 
dry the plate in air, heat at 110° for 5 minutes, cool, spray \kith 
ninhydrin solution and heat at 110° for 5 minutes. :Any spot 

corresponding to 2-aminobutanol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 

(1.0 per cent). 

Pyrogens (2.2.8). Complies with the test for pyrogens. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

NOT4, Use freshly prepared solutions. 

lest sofigion;pute a volume of injection with water to obtain 

0.04-per cent ivAi solution of Ethambutol Hydrochloride. 

Ethambutol Injection 
Ethambutol Hydrochloride Injection 

Ethambutol Injection is a sterile solution of Ethamb utol 
 hydrochloride in water for injection. 

Ethambutol Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ethambutol hydrochloride, C i0H24N202,2HC1. 

Usual strength. 100 mg per ml. 

Description. A clear, colourless solution. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
nitrile groups chemically bonded to porous silica (5 pm) 
(such as Zorbax SB-CN), 

- column. temperature: 30° .  
mobile phase: a mixture of equal volumes of a buffer 
on,sisting of 1 ml of triethylamine in sufficient water 2-Aminobutanol. Determine by thin-layer chromatography_::.,c .:  

(2.4.17 	
-- 	prardRce 1000 ml adjusted   to pH 7.0 with ), coating the plate with silica gel G. orthOphosphoric acid, and acetonitrile, -  

Identification 

A. Extract a quantity of the powdered tablets containing 
50 mg of Ethambutol Hydrochloride with 5 ml of methanol, 
wfilittehrtahnedfeovialopwomintge test fi.  ltrate to dryness. The residue complies 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethambutol 

ethambutol 
the reference spectrum of 

TI3e. sSthsake a quantity of the powdered tablets containing 0.1 g 
CoofiEotuhramis bpurtoodlulicyeddr. ochloride with 10 ml of water, filter, and to 
the filtrate add 2 ml of a 1 per cent w/v solution of copper sulphate and 1 ml of 1 M sodium hydroxide; a distinct blue 

Mobile phase. A mixture of 75 volumes ofmethanol, 15 volumes 
of water and 10 volumes of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Ethambutol Hydrochloride for 5 minutes 
with sufficient methanol to produce 10 ml and filter. 

Reference solution. A 0.05 per cent w/v solution of 
2-aminobutanol RS in methanol. 

Apply to the plate 2µl of each solution. After development, 
dry the plate in air, heat at 110° for 5 minutes, cool, spray with 
ninhydrin solution and heat at 110° for 5 minutes. Any spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of freshly distilled water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Dilute suitably with water to produce a solution containing 
about 0.030 per cent w/v of ethambutol hydrochloride. Using 
the resulting solution as the test solution carry out the 
procedure described under Assay. 

Calculate the content of CI0H24N 202,2HCI. 

D. Not less than 75 per cent of the stated amount of 
CI  0H24N202,2HC1. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE -Prepare the following solutions freshly. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 30 mg of Ethambutol Hydrochloride, 
add 50 ml of water and shake for about 15 minutes and add 
sufficient water to produce 100.0 ml. Filter and discard the 
first 10 ml of the filtrate. Use the clear filtrate. 

Reference solution solution. A 0.03 per cent w/v solution of 
ethambutol hydrochloride RS in water. 



Ethanol 

Absolute Alcohol; Dehydrated Alcohol 

CH3CH2OH 

Ethanol contains not less than 99.0 per cent w/w and not more 
than 100.0 per cent w/w, corresponding to not less than 
99.4 per cent v/v and not more than 100.0 percent v/v, at 

Mol. Wt. 46.1 

15 . 560, of C2H60. 

Category. Pharmaceutical aid (solvent). 
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For Isoniazid - Determine the amount of C 6H7N30 dissolved 
by measuring the absorbance of the filtrate, suitably diluted 
with the dissolution medium to obtain a solution containing 
about 0.015 mg of isoniazid per ml, at the maximum at about 
263 nrn (2.4.7). Calculate the content of C 6H7N 30 in the medium 
from the absorbance obtained by repeating the determination 
using a 0.0015 per cent w/v solution of isoniazid RS in place 

of the filtrate. 

D. Not less than 75 per cent of the stated amount of 

C 10H24N 202 .2HCI and C6H7N30. 

Other tests. Comply with the tests stated under Tablets. 

Assay. For isoniazid - Determine by liquid chromatography • 

(2.4.14). 
Tests 

2-Aminobutanol. Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes ofmethanol, 15 volumes 

of water and 10 volumes of strong ammonia solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of ethambutol hydrochloride for 5 minutes 

with sufficient methanol to produce 10 ml and filter. 

Reference solution. A 0.05 per cent w/v solution of 

2-aminobutanol RS in methanol. 

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, heat at 110° for 5 minutes, cool, spray with 
ninhvdrin solution and heat at 110° for 5 minutes. Any spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water 
Speed and time. 100 rpm and 45 minutes.  

inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency 
determined from the isoniazid peak is not more than 1500 
theoretical plates and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 6H7N30 in the tablets. 

For ethambutol hydrochloride - Determine by liquid 
chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 60 mg of Ethambutol Hydrochloride 
and dissolve in 100.0 ml of the diluent. 

Reference solution. A 0.06 per cent w/v solution of ethambutol 
hydrochloride RS in the diluent. 

.0' 
C hr_o ma  ast t ao nr al epshsi c system 

 
s tseyeslt ec  

column 15 cm x 4.6 mm, packed with 
nitrile groups chemically bonded to porous silica (5 pm) 
(such as Zorbax SB CN), 

- mobile phase: a mixture of 50 volumes of buffer pH 7.0 
prepared by mixing 1 ml of triethylamine in 1000 ml of 
water the pH of which is adjusted to 7.0 ± 0.05 with 
orthophosphoric acid and 50 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 200 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 3.0, the column efficiency 
determined from ethambutol peak is not more than 1500 
theoretical plates and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the test solution and reference solution. 

Calculate the content of C 1 01-1 24N20,2 HO the tablets. 

Storage. Store protected from moisture. 

Tests 

Relative density (2.4.29). 0.7871 to 0.7902, determined at 25°. 

Appearance of solution. Dilute 5.0 ml to 100.0 ml with water. 
The solution is clear (2.4.1). Cool to 10° for 30 minutes; the 
solution remains clear. 

Acidity or alkalinity. To 20 ml add 0.25 ml ofphenolphthalein 
solution; the solution remains colourless and requires not 
more than 0.2 ml of 0.1 Msodium hydroxide to produce a pink 
colour. 

Methanol. To 1 drop, add 1 drop of water, 1 drop of dilute 
phosphoric acid and 1 drop of potassium permanganate 
solution. Mix, allow to stand for 1 minute and add sodium 
hisulphite solution dropwise until the permanganate colour 
is discharged. If a brown colour remains, add 1 drop of dilute 
phosphoric acid. To the colourless solution add 5 ml of freshly 
prepared chromotropic acid solution and heat on a water-
bath at 60° for 10 minutes; no violet colour is produced. 

Foreign organic substances. Clean a glass-stoppered cylinder 
thoroughly with hydrochloric acid, rinse with water and finally 
rinse with the substance under examination. Put 20 ml in the 
cylinder, cool to about 15° and then add from a carefully 
cleaned pipette 0.1 ml of 0.1 M potassium permanganate. Mix 
at once by inverting the stoppered cylinder and allow to stand 
at 15° for 5 minutes; the pink colour does not entirely disappear. 

2-Propanol and 2-methyl-2-propanol. To 1 ml add 3 ml of water 
and 10 ml of mercuric sulphate solution and heat in a boiling 
water-bath; no precipitate is formed within 3 minutes. 

Aldehydes. Not more than 10 ppm, determined by the following 
method. To 5.0 ml add 5 ml of water and 1 ml of decolorised 
magenta solution and allow to stand for 30 minutes. Any 
colout -produced is not more intense than that produced by 
treating. in the same manner 5.0 ml of a 0.001 per cent w/v 

- flow rate: 1 ml per minute 
- spectrophotometer set at 200 nm, 
- injection volume: 50 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C I0H 241•1202,2HC1 in the tablets. 

Withdraw a suitable volume of the medium and filter prompt', 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 10 ml of the filtrate 

On the filtrate determine by liquid chromatography (1'_ 4.14). 

For Ethambutol Hydrochloride - 

Test solution. Dilute the filtrate to obtain 0.044 per ccut % ∎ , 
solution in the dissolution medium. 

Ethambutol and Isoniazid Tablets 

Ethambutol Hydrochloride and Isoniazid Tablets 

Ethambutol and Isoniazid Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of ethambutol hydrochloride, C 101-1 2.4N202.2HC1 and 

isoniazid, C6H7N 30. 

Usual strength. Ethambutol 400 mg and isoniazid 150 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 

to ethambutol hydrochloride RS in the chromatogram 

obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 

to isoniazid RS in the chromatogram obtained with the 

reference solution. 

Reference solution. A 0.044 per cent w/v solution of 
ethambutol hydrochloride RS in the dissolution medium. 

Determine the content of C ioH24N 202.2HCI by the procedure 
given under Assay of Ethambutol hydrochloride. 

Calculate the content of C i0H24N 202.2HC1 in the medium. 

Diluent. Dissolve 1.4 g of disodium hydrogen orthophosphate 

anhydrous in water, adjust the pH to 6.8 ± 0.05 with dilute 

phosphoric acid and add sufficient water to produce 1000 ml. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of powder containing 40 mg of Isoniazid, dissolve in 50.0 ml of 

methanol and dilute to 500.0 ml with the diluent. 

Reference solution. Weigh 40 mg of isoniazid RS, dissolve in 

50.0 ml of methanol and dilute to 500.0 ml with the diluent. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 

Intersil ODS-3), 	 1 

- column temperature: 30°, 

Spectroph 

- mobile phase: 96 volumes of buffer solution pH 6.8 
prepared by dissolving 1.4 g disodium hydrogen 

orthophsophate anhydrous in 1000 ml of water, the pH 

of which is adjusted to 6.8 ± 0.05 with dilute 
orthophosphoric acid and 4 volumes of acetonitrile,  

-flow rate` ml per minute, 
 set at 254 nm, 

injection volume: 20 pl. 

Description. A clear, colourless, mobile and volatile liquid; 
odour, characteristic and spirituous; hygroscopic. Readily 
volatilises even at low temperature; boils at 78°; flammable, 
burning with a blue, smokeless flame. 

Identification 

A. Mix 0.25 ml in a small beaker with 1 ml of potassium 
permanganate solution and 0.25 ml of dilute sulphuric acid 
and cover the beaker immediately with a filter paper moistened 
with a solution freshly prepared by dissolving 0.1 g of sodium 
nitroprusside and 0.5 g ofpiperazine hydrate in 5 ml of water; 
an intense blue colour is produced on the filter paper, the 
colour becoming lighter after a few minutes. 

B.To 5 ml of a 0.5 per cent v/v solution add 1 ml of 1 Msodium 
hydroxide followed by slow addition of 2 ml of iodine solution; 
the odour of iodoform develops and a yellow precipitate is 
produced. 



temperature till the dish is almost dry. No foreign odo r  II is 
perceptible. Add 1 ml of sulphuric acid; no red or broom  
colour is produced. 

Non-volatile matter. Evaporate 100.0 ml in a tared dish on a 
 water-bath and dry the residue at 105°; the residue weighs not 

more than 5 mg. 

Assay. Determine at 25° the relative density (2.4.29) 
calculate from the Alcohol Table the content of C 2H60 at 15.56°. 

Storage. Store in tightly-closed containers at a temperature 
not exceeding 30°, away from fire and protected from moisture. 

Labelling. The label states that it is flammable. 

and 

Acidity or alkalinity. To 20 ml add 0.25 ml of phenolphthalein  

res not sohltion; the solution remains colourless and requii 

  

1? 201 8  

 

ETHANOL I P 20 18 ETHANOLAMINE 

   

solution of redistilled acetaldehyde in aldehyde-free ethanol 

(95 per cent). 

Benzene and related substances. Determine by gas 

chromatography (2.4.13). 

Test solution. The substance under examination. 

Reference solution (a). A 0.1 per cent v/v solution of 
2-butanol reagent in the test solution. 

Reference solution (b). A solution containing 0.1 per cent v/v 

each of 2-butanol reagent and 1-propanol in the test solution. 

Reference solution (c). A 0.0002 per cent v/v solution of 

benzene in the test solution. 

Chromatographic system 
- a glass column 1.8 m x 2 mm, packed with acid-washed 

diatomaceous support (80 to 100 mesh) coated with 15 
per cent w/w of polyethyelene glycol 400, 

- temperature: 
column. 50°, 
inlet port. 150°, 

- flame ionisation detector at 250°, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Inject separately 2µl of each of the test solution and reference 
solution (a). The chromatogram obtained with the test solution 
shows no peak with a retention time similar to the peak due to 
2-butanol (retention time relative to isopropyl alcohol, about 
1.5) obtained with reference solution (a). Inject 21.tlof reference 
solution (b) and adjust the sensitivity of the system so that 
the heights of the peaks due to 2-butanol and propanol in the 
chromatogram obtained with reference solution (b) are not 
less than 50 per cent of the full scale of the recorder. 

The test is not valid unless the resolution between the peaks 
due to 2-butanol and propanol in the chromatogram obtained 
with reference solution (b) is at least 1.2. 

Inject 2 p.1 each of reference solution (c) and the test solution. 
The area of any peak due to benzene in the chromatogram 
obtained with the test solution is not greater than the difference 
between the area of the peak due to benzene in the 
chromatogram obtained with reference solution (c) and that 
of the peak due to benzene in the chromatogram obtained 
with the test solution. 

In the chromatogram obtained with reference solution (a) the 
sum of the areas of any peaks other than the principal peak 
and the peaks due to 2-butanol is not greater than 3 times the 
area of the peak due to 2-butanol (0.3 per cent). 

Fusel oil constituents. Place 25 ml in a porcelain dish protected 
from dust and allow the liquid to evaporate-on-a water-bath 
until a little of the liquid remains. Remove tote dish from the 
water-bath and allow the liquid to eva0 -rate at room 

Ethanol (95 Per Cent) 
Alcohol (95 per cent) 

Ethanol (95 per cent) is a mixture of Ethanol and Water. 

Ethanol (95 per cent) contains not less than 92.0 per cent w/w 
and not more than 92.7 per cent w/w, corresponding to not 
less than 94.7 per cent v/v and not more than 95.2 per cent 
v/v, at 15.56°, of C 2H60. 

Category. Pharmaceutical aid (solvent); topical anti-infective. 

Description. A clear, colourless, mobile and volatile liquid; 
odour, characteristic and spirituous. It is readily volatilised 
even at low temperatures; boils at about 78°; flammable, 
burning with a blue, smokeless flame. 

Identification 

A. Mix 0.25 ml in a small beaker with 1 ml of potassium 

permanganate solution and 0.25 ml of dilute sulphuric acid 
and cover the beaker immediately with a filter paper moistened 
with a solution freshly prepared by dissolving 0.1 g of sodium 

nitroprusside and 0.5 g ofpiperazine hydrate in 5 ml of water, 

an intense blue colour is produced on the filter paper, the 
colour becoming lighter after a few minutes. 

B. To 5 ml of a 0.5 per cent v/v solution add 1 ml of / Msodium 

hydroxide followed by slow addition of 2 ml of iodine solution; 

the odour of iodoform develops and a yellow precipitate is 
produced. 

Tests 

Relative density (2.4.29). 0.8084 to 0.8104, determined at 25°. 

Appearance of solution. Dilute 5.0 ml to 100.0 ml with water. 

The solution is clear (2.4.1). Cool to 10° for 30 minutes; the 
solution romans clear. 

more than 0.2 ml of 0.1 Msodium hydroxide to produce a pink 

Nc°1el°t Ilhianol. To 1 drop add 1 drop of water, I drop of dilute 
phosphoric acid and 1 drop of potassium permanganate 
solution. Mix, allow to stand for 1 minute and add sodium 
bisulphite solution dropwise until the permanganate colour 

is discharged. If a brown colour remains, add 1 drop of dilute 
phosphoric acid. To the colourless solution add 5 ml of freshly 
prepared chromotropic acid solution and heat on a water-
bath at 60° for 10 minutes; no violet colour is produced. 

Foreign organic substances. Clean a glass-stoppered cylinder 
thoroughly with hydrochloric acid, rinse with water and finally 
rinse with the substance under examination. Put 20 ml in the 
cylinder, cool to about 15° and then add from a carefully 
cleaned pipette 0.1 ml of 0.1 M potassium permanganate. Mix 
at once by inverting the stoppered cylinder and allow to stand 
at 15° for 5 minutes; the pink colour does not entirely disappear. 

2-Propanol and 2-methyl-2-propanol. To 1 ml add 3 ml of water 
and 10 ml of mercuric sulphate solution and heat in a boiling 
water-bath; no precipitate is formed within 3 minutes. 

Aldehydes. Not more than 10 ppm, determined by the following 
method. To 5.0 ml add 5 ml of water and 1 ml of decolorised 
magenta solution and allow to stand for 30 minutes. Any 
colour produced is not more intense than that produced by 
treating in the same manner 5 ml ofa 0.001 per cent w/v solution 
of redistilled acetaldehyde in aldehyde free ethanol 
(95 per cent). 

Benzene and related substances. Determine by gas 
chromatography (2.4.13). 

Test solution. The substance under examination. 

Reference solution (a). A 0.1 per cent v/v solution of 
2-butanol in the test solution. 

Reference solution (b). A solution containing 0.1 per cent 
v/v each of 2-butanol and I -propanol in the test solution. 

Reference solution (c). A 0.0002 per cent v/v solution of 
benzene in the test solution. 

Chromatographic system 
- a glass column 1.8 m x 2 mm, packed with acid-washed 

diatomaceous support (80 to 100 mesh) coated with 15 

temperature: 
peeenrattuwriew:  of polyethyelene glycol 400, 

- column. 50°, 
inlet port. 150 ° , 

- flame ionisation detector at 250°, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Inject 2 gl of each of the test solution and refer66e=solUtion 
(a). The chromatogram obtained with the test solution shows 
no peak with a retention time similar to the peakdue to  

2-butanol (retention time relative to isopropyl alcohol, about 
1.5) obtained with reference solution (a). Inject 2µl of reference 
solution (b) and adjust the sensitivity of the system so that 
the heights of the peaks due to 2-butanol and propanol in the 
chromatogram obtained with reference solution (b) are not 
less than 50 per cent of the full scale of the recorder. 

The test is not valid unless the resolution between the peaks 
due to 2-butanol and propanol in the chromatogram obtained 
with reference solution (b) is at least 1.2. 

Inject 2 pl each of the test solution and reference solution (c). 
The area of any peak due to benzene in the chromatogram 
obtained with the test solution is not greater than the difference 
between the area of the peak due to benzene in the 
chromatogram obtained with reference solution (c) and that 
of the peak due to benzene in the chromatogram obtained 
with the test solution. 

In the chromatogram obtained with reference solution (a) the 
sum of the areas of any peaks other than the principal peak 
and the peaks due to 2-butanol is not greater than 3 times the 
area of the peak due to 2-butanol (0.3 per cent). 

Fusel oil constituents. Place 25 ml in a porcelain dish protected 
from dust and allow the liquid to evaporate on a water-bath 
until a little of the liquid remains. Remove the dish from the 
water-bath and allow the liquid to evaporate at room 
temperature till the dish is almost dry. No foreign odour is 
perceptible. Add 1 ml of sulphuric acid; no red or brown 
colour is produced. 

Non-volatile matter. Evaporate 100.0 ml in a tared dish on a 
water-bath and dry the residue at 105°; the residue weighs not 
more than 5 mg. 

Assay. Determine at 25° the relative density (2.4.29) and 
calculate from the Alcohol Table the content of C 2H60 at 15.56°. 
Storage. Store in tightly-closed containers at a temperature 
not exceeding 30° and away from fire. 

Labelling. The label states that it is flammable. 

Ethanolamine 
Monoethanolam Inc 

HO-CH 2-CH2-NH 2  

C2117NO 
	

Mol. Wt. 61.1 

Ethanolamine is 2-aminoethanol. 

Ethanolamine contains not less than 98.0 per cent and not 
more than 100.5 per cent of C 2H7NO. 

Category. Sclerosing agent. 

Pekription. A clear, colourless or pale yellow liquid. 
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ETHANOLAMINE 

Identification 

A. To 0.1 ml add 0.3 g of picric acid and 1 ml of water and 
evaporate to dryness on a water-bath. The melting point of 
the residue (2.4.24), after recrystallisation from ethanol 
(95 per cent) and drying at 105°, is about 160°. 

B. When freshly distilled the second half of the distillate freezes 
at about 10°. 

C. It is alkaline to litmus solution. 

Tests 

Refractive index (2.4.27). 1.453 to 1.459. 

Weight per ml (2.4.29). 1.014 to 1.023 g. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Solution A. A 0.1 per cent w/v solution of 3-aminopropan- 
I -ol (internal standard) in dichloromethane. 

Test solution. A 10.0 per cent w/v solution of the substance 
under examination in solution A. To 0.5 ml of this solution, 
add 0.5 ml of trifluoroacetic anhydride, mix and allow to stand 
for 10 minutes. 

Reference solution. A solution containing 0.05 per cent w/v of 
ethanolamine and 0.1 per cent w/v each of diethanolamine 
and triethanolamine in solution A. To 0.5 ml of this solution, 
add 0.5 ml of trifluoroacetic anhydride, mix and allow to stand 
for 10 minutes. 

Chromatographic system 
- a capillary column 25 m x 0.22 mm packed with 

dimethylpolysiloxane (film thickness 0.25 pm), 
- column temperature: 80° for 2 minutes, then increase to 

200° at a rate of 8° per minute and maintain this 
temperature for 10 minutes, 
Inlet port at 240° and detector at 250°, 

- flame ionization detector, 
split ratio: 1:40. 

- flow rate: use helium or nitrogen as the carrier gas at 1.0 
ml per minute with a flow rate of the make up gas of 20 
ml per minute. 

The peaks eluting after the solvent peak in order of emergence 
are due to (a) ethanolamine, (b) 3-aminopropan- 1 -ol, 
(c) diethanolamine and (d) triethanolamine. 

Inject 1 .tl of the reference solution and the test solution.In 
the chromatogram obtained with the test solution calculate 
the content of diethanolamine and triethanolamine using the 
ratios of the peaks and by reference to the corresponding 
peaks in the chromatogram obtained with the reference 
solution. The content of diethanolamineand triethanolamine 
is not more than 1.0 per cent individually. 

Calculate the content of other impurities using the ratios of 
the peaks and by reference to the peak due tr iethanolamine. 

1 P 2018 

The content of any other impurity is not more than 0.5 per 
 cent and the sum of the contents of all the impurities  is not 

 more than 2.0 per cent. 

Assay. Dissolve 2.5 g in 50 ml of I M hydrochloric acid and 
titrate the excess of acid with I M sodium hydroxide 	 2 
methyl red solution as indicator. Carry out a blank titration. 

1 ml of I M hydrochloric acid is equivalent to 0.06108 2 of 
C2H7NO. 

Anaesthetic Ether 

CH3CH2OCH2CH3  

C41-1,00 	 Mol. Wt. 74.1 
Anaesthetic Ether is diethyl ether to which a suitable non-
volatile stabiliser in a proportion not greater than 0.002 per 
cent w/v may have been added. 

Category. General anaestheic. 

Description. A clear, colourless, very mobile liquid; odour, 
characteristic; highly flammable. 

NOTE - It is absolutely essential that a preservative of the 
type of sodium pyrogallate, hydroquinone or propyl gallate 
in suitable concentrations shall be added in Anaesthetic 
Ether intended for use in tropical climates unless the 
Anaesthetic Ether is stored in a copper container or in a 
container copper-plated internally. The preservative used 
and its concentration shall be declared on the label. 

Tests 

Relative density (2.4.29). 0.714 to 0.716, determined at 20°. 

Boiling range (2.4.8). 34° to 35°. 

CAUTION - It is dangerous to determine the boiling range 
if the sample does not comply with the test for peroxides. 

Acidity. To 20 ml of ethanol (95 per cent) add 0.25 ml of 
bromothymol blue solution add dropwise 0.02 M sodium 
hydroxide until the blue colour persists for 30 seconds. Add 
25 ml of the substance under examination, shake and again 
add dropwise 0.2 M sodium hydroxide until the blue colour 
reappears and persists for 30 seconds. Not more than 0.4 ml of 
0.02 M sodium hydroxide is required. 

Peroxides. Place 8 ml of potassium iodide and starch solution 
in a 12-m1 glass-stoppered cylinder of about 1.5 cm diameter. 
Fill completely with the substance under examination, insert 
the stopper, shake vigorously and allow to stand in the dark 
for 311-minues; no colouration is produced. 

Acetone anif"aldehydes. Place 2 ml of alkaline potassium 
mercuri-iodide solution in a 12-m1 glass-stoppered cylinder 

ofabout 1.5 cm diameter and fill completely with the substance 

under examination, insert the stopper and shake vigorously 
for 15 seconds and set aside for 5 minutes, protected from 
light; no colour or turbidity, except for slight opalescence, is 

on ly  5 ml remains and repeat the test using 10 ml of the distillate. 

Foreign odour. Pour 10 ml in successive portions on to a clean 

filter paper and allow to evaporate spontaneously; no foreign 

ensuring that it complies with the test for peroxides) until 

e d  
if the ether does not comply with the test, distil 40 ml (after 

at any stage of evaporation. 

(produced. ldrooduur ci  s  d 

detectable 

 . 

Son- ■ olatile matter. Evaporate 50 ml in a tared dish on a water-

bath and dry at 105° (after ensuring that the sample complies 
ith thc test for peroxides); the residue weighs not more than 

1.5 nig 

Methanol. To 10 ml, add 5 ml of ethanol (20 jr cent) and 5 ml 

of water, in a separator, shake vigorously, set aside and allow 

the mixture to separate and draw off the lower layer. To 5 ml of 

the lower layer add 2.0 ml of potassium permanganate and 
phosphoric acid solution, set aside for 10 minutes and add 
2.0 ml of oxalic acid and sulphuric acid solution and 5 ml of 
decolorised magenta solution. Set aside for 30 minutes; no 
colour is produced. 

Water (2.3.43). Not more than 0.2 per cent, determined on 
20.0 nil. 

Storage. Store protected from light at a temperature not 
exceeding 30°. Ether remaining in a partly used container may 
deteriorate rapidly. 

Labelling. The label states that (1) it is very flammable and 
should not be used near a naked flame; (2) the name and 
proportion of any stabiliser added. 

Ethinyloestradiol 

Ethinylestradiol 

HO ISO Ai CO. 
H C OH

C  

C2J-12402 	 Mol. Wt. 296.4 

Ethinylestradiol is 19 -nor- 1 7a-pregna- 1,3,5( 1 0)-trien-20-yne-

Ethinyloestradiol contains not less than 97.0-portent and not 
more than 102.0 per cent of C 201-1 2402 , calculated on the dried 
basis. 

Category. Oestrogen. 

Dose. For menopausal symptoms, 10 to 20 pg daily 
continuously or for 21 days, repeated after 7 days, with a 
progestogen from day 17 to day 26 of cycle if uterus is intact. 
For primary amenorrhoea, 10 pg on alternate days increasing 
to a maximum of 50 fig daily continuously with a progestogen 
for the last 5 days of month. 

Description. A white or slightly yellowish-white, crystalline 
powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Test C 
may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
ethinyloestradiol RS or with the reference spectrum of 
ethinyloestradiol. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

C. Dissolve about 1 mg in 1 ml of sulphuric acid; an orange-
red colour develops which exhibits a greenish fluorescence 
when examined under ultraviolet light at 365 nm. Add the 
solution to 10 ml of water; the colour changes to violet and a 
violet precipitate is produced. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
is clear (2.4.1), and not more intensely coloured than reference 
solution BYS6 (2.4.1). 

Specific optical rotation (2.4.22). -27.0° to -30.0°, determined 
at 20° in a 5.0 per cent w/v solution in pyridine. 

Light absorption (2.4.7). Absorbance of a 0.01 per cent w/v 
solution in ethanol (95 per cent) at about 281 nm, 0.69 to 0.73. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of toluene and 10 
volumes of ethanol (95 per cent). 

Test solution (a). Dissolve 0.2 g of the substance under 
examination in 10 ml of a mixture of 9 volumes of chloroform 
and 1 volume of methanol. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the same solvent mixture. 

Reference solution (a). Dilute 5.0 ml of test solution (b) to 
ml -with the same solvent mixture. 

Reference solution (b). A 0.1 per cent wiv solution of 
ethinyloestradiol RS in the same solvent mixture. 

ETHINYLOESTRADIOL 
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Reference solution (c). A 0.02 per cent w/v solution of estrone 

RS in the same solvent mixture. 

Apply to the plate 5 .tl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable, heat at 110° for 10 minutes and spray the hot plate 
with ethanol is sulphuric acid (20 per cent v/v). Heat again at 
110° for 10 minutes and examine under ultraviolet light at 
365 nm. In the chromatogram obtained with test solution (a) 
any spot corresponding to estrone is not more intense than 
the spot in the chromatogram obtained with reference solution 
(c) and any other secondary spot is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.2 g in 40 ml of tetrahydrofuran, add 5 ml of 
a 10 per cent w/v solution of silver nitrate and titrate with 
0.1 Msodium hydroxide, determining the end-point potentio-
metrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02964 g of 
C201-12402. 

Storage. Store protected from light. 

Ethinyloestradiol Tablets 

Ethinylestradiol Tablets 

Ethinyloestradiol Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ethinyloestradiol, C20H2402. 

Usual strengths. 10 gg; 20 gg; 50 gg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of ethanol (95 per cent). 

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 mg of Ethinyloestradiol with four quantities, 
each of 20 ml of chloroform, filter each extract in turn, evaporate 
the combined filtrates to dryness on a water-bath in a current 
of nitrogen and dissolve the residue in 0.25 ml of chloroform. 

Reference solution. A 0.1 per cent w/v solution of 
ethinyloestradiol RS in chloroform. 

Apply to the plate 20 gl of each solution. After dtvelopment, 
dry the plate in air, spray with ethanoli• .swIpburic --acid 

(20 per cent v/v), heat at 110° for 10 minutes and examine 

14   under ultraviolet light at 365 nm and in daylight. By both  
methods of visualisation, the principal spot s  ti iidtilei chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. Triturate a quantity of the powdered tablets containing 
0.1 mg of Ethinyloestradiol with 0.5 ml of 0.1  
hydroxide and 5 ml of water, allow to stand for 5 minutes, 
filter, acidify the filtrate with 0.15 ml of sulphuric acid. add 
3 ml of ether, shake and allow to separate. Evaporate the ether 
layer to dryness and heat the residue on a water-bath for 5 
minutes with 0.2 ml of glacial acetic acid and 2 ml of 
phosphoric acid; a pink colour with an intense orange 
fluorescence is produced. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Finely crush one tablet, add 20.0 ml of mobile 
phase, shake for 10 minutes, dilute to 100 ml with mobile phase 
and filter. Take 1 ml of this solution dilute 10 ml with the same 
solvent. 

Reference solution. A 0.0025 per cent w/v solution of 
ethinylestradiol RS in mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volume of acetonitrile 

and 40 volumes of water. 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 

Inject the test solution and reference solution. 

Calculate the content of C 20112402 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weight a quantity 

of the powder containing 2.5 mg of ethinylestradiol. add 

20.0 ml of mobile phase, shake for 10 minutes, dilute to 
100 ml and filter. 

Reference solution. A 0.0025 per cent w/v solution of 

ethinylestradiol RS in mobile phase. 

Carry out the chromatographic procedure described under 

Uniformity of content. Calculate the content of C 2011‘.02 

thelablets. 

Storage. Store protected from light. 

E thlona m ldc  

CH3 

SNH2 

N2S 	 Mol. Wt. 166.2 

Ethionamide is 2-ethylpyridine-4-carbothioamide. 

Ethionamide contains not less than 98.5 per cent and not more 
than 101.0 per cent of C 8H 10N2 S, calculated on the dried basis. 

Category. Antituberculosis. 

Dose. 250 to 375 mg daily, usually in a three-drug regimen with 
Rifampicin and Dapsone. 

Description. A yellow crystalline powder or small yellow 
crystals. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethionamide 
RS or with the reference spectrum of ethionamide. 

B.Dissolve about 10 mg in 5 ml of methanol and add 5 ml of 
0.1 M silver nitrate; a dark brown precipitate is produced. 

C.Melting point (2.4.21). 158° to 164°. 

Tests 

Appearance of solution. Dissolve 0.5 g in 10 ml of methanol, 
heating to about 50° and allow to cool to room temperature. 
The solution is not more opalescent than opalescence standard 
0S2 (2.4.1). 

Acidity. Dissolve 2.0 g in 20 ml of methanol, heating to about 
50°, and add 20 ml of water. Cool slightly, shake until 
crystallisation occurs and allow to cool to room temperature. 
(A2 

 

Add 1  60 ) 0 ml of water and titrate with 0.1 Msodium hydroxide 
using 0.2 ml of cresol red solution as indicator. Not more than 
0.2 ml is required to change the colour of the solution to red. 

Related substances. Determine by liquid chromatography 

Test solution. Dissolve 50 mg of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution. Dissolve 25 mg of the ethionamide RS in 
t1001000.o  ml ml twhiethmthoebimleobphilaespeh. 

phase. 
Chromatographic system 

1.0 ml of this solution 

lanstertasindloesps sst

-3) 

 column 25 cm x 4.6 mrp-,- -packed with 
octadecylsilane bonded to porous silica (5_ Vim) (such as 

- mobile phase: a mixture of 60 volumes of a buffer 
prepared by dissolving 2 ml of triethylamine in water, 
adjusting the pH to 6.0 with orthophosphoric acid and 
diluting to 1 000 ml, and 40 volumes of acetonitrile and 
filtered, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 290 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. Any 
individual impurity is not more than 0.5 per cent and the sum 
of all impurities found is not more than 1.0 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions. 

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. Dissolve 50 mg of the ethionamide RS in 
100.0 ml of the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent, the tailing factor is not more than 2.0 and the 
column efficiency in not less than 5000 theoretical plates. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H I0N2 S. 

Storage. Store protected from light and moisture. 

Ethionamide Tablets 
Ethionamide Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of ethionamide, Cal 10N2 S. 

Usual strength. 125 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 
25 mg of ,Ethionamide with 5 ml of methanol, filter and 
evapOrate the filtrate to dryness. The residue complies with 
the following test. 

•••...•;,-.-": 1998 
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethionamide 

RS or with the reference spectrum of ethionamide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14) as given under Assay using the following solutions. 

Test solution. Weigh a quantity of the powder containing 50 mg 
of Ethionamide and dissolve in 100 ml of the mobile phase. 

Reference solution. Dissolve 25 mg of the ethionamide RS in 

100 ml of the mobile phase. Dilute 1.0 ml of this solution to 
100.0 ml with the mobile phase. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the test solution. Any individual impurity is not more 
than 0.5 per cent and the sum of all impurities found is not 
more than 1.0 per cent. 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.1 M hydrochloric acid 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium, filter and dilute a 
suitable volume of the filtrate with the same solvent. Measure 
the absorbance of the resulting solution at the maximum at 
about 274 nm (2.7.4). Calculate the content of C 8H ION,S from 
the absorbance of a solution of known concentration of 
ethionamide RS. 

D. Not less than 75 per cent of the stated amount of C 8H 10N 2S. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 50 mg of Ethionamide in 100.0 ml of 
the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with 
the mobile phase. 

Reference solution. Dissolve 50 mg of the ethionamide RS in 

100 ml of the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Intersil ODS-3), 	

- 	_ 
• 

- mobile phase: a mixture of 40 volumes of ilcetofittri/e 
and 60 volumes of buffer pH 6.0 prepared by mixing 2 ml 

IP 2 018 

of triethylamine to 1000 ml with water and adjusting 
the pH to 6.0 with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 290 nm, 
- injection volume: 20 gl. 

N

om. 

 CH3 

CH3 

,HCI 

CI9H24N2S,HCI 	 Mol. Wt. 348.9 

Ethopropazine Hydrochloride is 10[2-(diethylamino)alt 
propyllphenothiazine hydrochloride. 

Ethopropazine Hydrochloride contains not less than 99 
cent and not more than 101.5 per cent of C I9H24N2 S 

calculated on the dried basis. 

Category. Antiparkinsonian. 

Dose. 50 mg daily, increasing gradually to 600 mg daily, in 
divided doses. 

Description. A white or slightly creamy-white, crystalline 

powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethopropazine 

hydrochloride RS. 

B. When examined in the range 230 nm to 360 nm (2. 4 . 7). a 

0.0005 per cent w/v solution in ethanol (95 per cent) shows 

an absorption maximum at about 252 nm and a less well-defmed 
maximum at about 303 nm; absorbance at about 252 not, about 

0.42. 

C.-  Iii-the test fOr Related substances, the principal spot in the 

thatin the chromatogram obtained with reference solution (b). 
nds to 

Chrorijatogramobtained with the test solution correspo nds 
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D .  It aives reaction (A) of chlorides (2.3.1). 

Tests 

Acidity or alkalinity. Dissolve 0.15 g in 50 ml of carbon 
dioxide free water and add 0.15 ml of methyl red solution; the 
solution is yellow and not more than 0.2 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to red. 

Related substances. Determine by thin-layer chromatography 
(2_4.17), coating the plate with silica gel GF254. 

Mobile phase. A freshly prepared mixture of equal volumes of 
ether and ethyl acetate saturated with strong ammonia 
solution. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). Dilute I volume of the test solution to 
100 volumes with methanol. 

Reference solution (b). A 0.5 per cent w/v solution of 
ethopropazine hydrochloride RS in methanol. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.7 g, dissolve in 200 ml ofacetone, add 15 ml of 
mercuric acetate solution. Titrate with 0.1 M perchloric acid, 
using 0.15 ml of a saturated solution of methyl orange in 
acetone as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03489 g of 
C191124N2S,HC1. 

Storage. Store protected from light. 

41111ft€  

Ethopropazine Tablets 
Ethopropazine Hydrochloride Tablets 
Et

hopropazine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated,amount of 
eth

opropazine hydrochloride, C I9H,4N2 S,HCL 
Usual strength. 50 mg.  

ETHOPROPAZINE TABLETS 

Identification 

A. Extract a quantity of the powdered tablets containing 
50 mg of Ethopropazine Hydrochloride with 20 ml of 
chloroform, filter, evaporate the filtrate to dryness and dry the 
residue at 60° at a pressure not exceeding 0.7 kPa. The residue 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethopropazine 
hydrochloride RS. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. To a quantity of the powdered tablets containing 5 mg of 
Ethopropazine Hydrochloride add 5 ml ofsulphuric acid and 
allow to stand for 5 minutes; a red colour is produced. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A freshly prepared mixture of equal volumes of 
ether and ethyl acetate saturated with strong ammonia 
solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Ethopropazine Hydrochloride with 50 ml of 
chloroform for 15 minutes, centrifuge and use the supernatant 
liquid. 

Reference solution (a). A 0.2 per cent w/v solution of 
ethopropazine hydrochloride RS in chloroform. 

Reference solution (b). A 0.002 per cent w/v solution of 
ethopropazine hydrochloride RS in chloroform. 

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Protect the solution from light throughout the test. 

Weigh and powder 20 tablets. Weigh a quantity of the powder 
containing 50 mg of Ethopropazine Hydrochloride, extract with 
four quantities, each of 20 ml, of ethanol (95 per cent). Filter 
and dilute the filtrate to 100.0 ml with ethanol (95 per cent). 
Dilute 10.0 ml of this solution to 100.0 ml with ethanol (95 per 
cent). Dilute 10.0 ml of this solution further to 100.0 ml and 
measure the absorbance of the resulting solution at the 
maximum at about 252 nm (2.4.7). Calculate the content of 
Col-LAN 2S,HCI-, taking 845 as the specific absorbance at 
252nm. 

Storage. Store protected from light. •• 	,.. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent, the tailing factor is not more than 2.0 and the 
column efficiency in not less than 5000 theoretical plates. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 10N2S in the tablets. 

Storage. Store protected from light and moisture. 

Ethopropazine Hydrochloride 

-1.. • , 	 • 
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ETHOSUXIMIDE SYRUP ETHOSUXIMIDE 

Ethosuximide 

0 
CH3 

CH3 

C7F111NO2 
	 Mol. Wt. 141.2 

Ethosuximide is (RS)-2-ethyl-2-methylsuccinimide. 

Ethosuximide contains not less than 98.0 per cent and not 
more than 101.0 per cent of C 714„NO2, calculated on the 

anhydrous basis. 

Category. Anticonvulsant. 

Dose. 500 mg daily, in divided doses, increasing to 2 g, as 
necessary; for a child, 50 to 125 mg twice daily, increasing to 
250 mg, three to four times daily, as necessary. 

Description. A white or almost white powder or waxy solid. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Melt a sufficient quantity at 50°, prepare a thin film between 
two previously warmed bromide plates and record the 
spectrum immediately. Compare the spectrum with that 
obtained with ethosuximide RS. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.1 per cent w/v solution in ethanol (95 per cent) shows an 

absorption maximum at about 248 nm; absorbance at 248 nm, 
about 0.85. 

C. Dissolve 0.1 g in 3 ml of methanol and add 0.05 ml of a 10 

per cent w/v solution of cobalt chloride, 0.05 ml of a 10 per 

cent w/v solution of calcium chloride and 0.1 ml of 2 M sodium 

hydroxide; a purple colour develops and no precipitate is 

produced. 

Tests 

Appearance of solution. Dissolve 2.5 g in sufficient water to 

produce 25 ml. The solution is clear (2.4.1) and colourless 
(2.4.1). 

Acidity. Dissolve 5.0 g in 50 ml of water by warming on a 

water-bath for 5 minutes. Cool and titrate with 0.1 Msodium 

hydroxide using bromocresol green solution as indicator. 

Not more than 0.7 ml of 0.1 Msodium hydroxide-is requged. 

Cyanide. Dissolve 1.0 g in 10 ml of ethanol (90);aer cent) and 

add 0.5 ml offerrous-  sulphate solution, 1 	bf 2 MIvodium 

hydroxide and 0.1 ml of ferric chloride solution. 
boiling, cool and acidify using 3 ml of 1 M sulphuric acid.  
After 15 minutes, there is no blue colour and no blue precipitate 
is produced. 

	
Heat to  

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution (a) Dissolve 1 g of the substance d 
u 

.„ 

le: 
examination in sufficient chloroform to produce 10 ml. 

Test solution (b). Dilute 5.0 ml of test solution (a) to 10 n 

Reference solution (a). Dissolve 10 mg of 2-e thyl. 

 
with a 0.01 per cent w/v solution of anthracene (internal 
standard) in chloroform. 

2-methylsuccinic acid in sufficient chloroform to produce 
10 ml. 

Reference solution (b). Dilute 1.0 ml of test solution ,(.:) to

the internal standard solution and sufficient ch/mfo

n 
  

o  
100.0 ml with chloroform. To 1 ml of this solution add 5 ml of 

produce 10 ml. 

Reference solution (c). Dilute 1.0 ml of test solution (b) to 
50.0 ml with chloroform. Add 1 ml of this solution to 1 ml of 
reference solution (a), add 5 ml of the internal standard solution 

and sufficient chloroform to produce 10 ml. 

Chromatographic system 
- a glass column 2 m x 2 mm, packed with silanised 

diatomaceous support (125 to 180 mesh) impregnated 
with 3 per cent w/w polycyanopropylmethyl-
phenylmethyl siloxane, 

- temperature: 
column.165 °, 
inlet port and detector. 240°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Inject 1 pi of reference solution (c) and adjust the sensitivity 
of the detector so that the heights of the three principal peaks 
are not less than 70 per cent of full-scale deflection. The peaks 

in order of emergence, are due to 2-ethyl-2-methylsuccinic 
acid, ethosuximide, and anthracene. 

The test is not valid unless the resolution factor between the 

peaks corresponding to 2-ethyl-2-methylsuccinic acid and 
ethosuximide in the chromatogram obtained with test solution 
(a) is at least 4. 

Inject 1 1_11 of test solution (a) and verify that there is no peak 
with the same retention time as the internal standard. 

Inject 

separately 1111 of test solution (b) and reference solution (b) 
and record the chromatogram for twice the retention time of 
ethosuximide. Calculate the ratio (R) of the area of the peak 

due tofethosWatnide to the area of the peak due to the internal 

ZistandOrd in the- chromatogram obtained with reference 
solution 

4(1)). In the chromatogram obtained with test solution (b) the 

Ethosuximide Capsules 
Ethosuximide Capsules contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
ethosuximide, C7HIINO2. 

Usual strength. 250 mg. 

Identification 

A.Heat a quantity of the contents of the capsules containing 
0.1 g of Ethosuximide with 0.2 g of resorcinol and 0.1 ml of 
sulphuric acid at 140° for 5 minutes, add 5 ml of water, make 
alkaline with 5 Msodium hydroxide and add 0.2 ml to a large 
volume of water; a bright green fluorescence is produced. 
B.Shake a quantity of the contents of the capsules containing 
0.25 g of Ethosuximide with 80 ml of ethanol (95 per cent) for 
a few minutes, add sufficient ethanol (95 per cent) to produce 

Tests 

Other 

mix and filter. Dilute 20 ml of the filtrate to 100 ml with 
ethanol (95 per cent). Absorbance of the resulting solution 
at the maximum at about 248 nm, about 0.43 (2.4.7). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the contents of the capsules 
Containing 0.2 g of Ethosuximide and dissolve in 30 ml of 
dimethylformamide. Titrate with 0.1 M tetrabutylammonium 
hydroxide, using a 0.1 per cent w/v solution of azo violet in dime thyljbrmamide as indicator. Carry out a blank titration. 
I ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 

Ethosuximide Syrup 
Ethosuximide Oral Solution 

Ethosuximide Syrup is a solution of Ethosuximide in a suitable 
flavoured vehicle. 

Ethosuximide Syrup contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
ethosuximide, C71-111NO2. 

Usual strength. 250 mg in 5 ml. 

Identification 

A. Extract a quantity of the syrup containing 0.5 g of 
Ethosuximide with two quantities, each of30 ml, of chloroform, 
filter the combined extracts through a plug of cotton and 
evaporate the filtrate to dryness. Heat 100 mg of the residue 
with 0.2 g of resorcinol and 0.1 ml ofsulphuric acid at 140° for 
5 minutes, cool, add 5 ml of water, make alkaline with 5 M 
sodium hydroxide and add 0.2 ml to a large volume of water; 
a bright green fluorescence is produced. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution (a). Add 10 ml of water and 2 g of sodium 
bicarbonate to a weighed quantity of the syrup containing 
about 0.25 g of Ethosuximide and extract with five quantities, 
each of 25 ml, of chloroform, washing each extract with the 
same 10 ml of water. To the combined extracts add 10 ml of a 
3.0 per cent w/v solution of dimethyl phthalate (internal 
standard) in chloroform, shake with 10 g of anhydrous sodium 
sulphate and filter. 

Test solution (b). Prepare in the same manner as test solution 
(a) but omit the internal standard. 

Reference solution. Add 2 ml of the internal standard solution 
to 25.0 ml of a 0.2 per cent w/v solution of ethosuximide RS in 
chloroform. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed 

silanised diatomaceous support (80 to 100 mesh) 
impregnated with 3 per cent w/w of cyanopropylmethyl 
phenyl methyl silicone fluid (0V-225) of 
cyanopropylmethyl phenyl methyl silicone fluid (such 
is OV225), 

,te,rriperature : 
..:165 

ratio of the sum of the areas of any secondary peaks to the 

area of the peak due to the internal standard is not greater 

than R. 

Su lphated ash (2.3.18). Not more than 0.1 per cent. 

water (2.3.43). Not more than 0.5 per cent, determined on 

assay. Weigh 0.12 g, dissolve 20 ml of dimethylformamide 
and add 0.2 ml of a 0.5 per cent w/v solution of 

thymolphthalein in dimethylformamide. Titrate with 0.1 M 
tetrabutylammonium hydroxide, until a distinct blue colour 
is produced. Carry out a blank titration. 

ml of 0. I M tetrabutylammonium hydroxide is equivalent to 
0.01412 g of C7Fli 1NO2. 

Storage. Store protected from light. 

0.01412 gofC7HI,N0,. 
Storage, -  -----'F'7: - 	 -. - 

 Store protected from moisture at a tetrirrerature not -  
t.

-.:, 
..- 

.-...•- 
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ETHYLCELLULOSE 

111111F 
)18 IP 2018 	 IP 2  ETHYLPARABEN 

inlet port and detector. 240°, 
- flow rate: 30 ml per minute of the carrier gas. 

Determine the weight per ml of the syrup (2.4.29), and calculate 
the content of C 7H II NO2 , weight in volume. 

Storage. Store at a temperature not exceeding 30°. 

Ethylcellulose 
Cellulose ethyl ether 

Ethylcellulose is an ethyl ether of cellulose. 

Ethylcellulose contains not less than 44.0 per cent and not 
more than 51.0 per cent of ethoxy (-0C 2H5) groups, calculated 
on the dried basis. 

Category. Pharmaceutical aid. 

Description. A white to light tan powder; almost odourless. 

Identification 

Dissolve 15 mg of the dried sample in 10 ml of dried 
dichloromethane. Grind 0.5 ml of this solution to dryness 
with 0.3 g of potassium bromide. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethylcellulose 
RS. 

Tests 

pH (2.4.24). 5.5 to 8.0, determined in a solution prepared in the 
following manner. Stir 1.0 g with 50 ml of carbon dioxide free 
water previously heated to 90°, then cool and dilute with 
sufficient carbon dioxide -free water to produce 100 ml. 

Apparent viscosity. 90.0 to 110.0 per cent of that stated on the 
label for viscosity types of 10 mPa s or more; 80.0 to 120.0 per 
cent of that stated on the label for viscosity types of 6 to 10 
millipascal seconds; 75.0 to 140.0 per cent of that stated on 
the label for viscosity types of 6 millipascal seconds or less, 
determined by the following method. Weigh accurately about 
5.0 g, calculated on the dried basis and dissolve in 95.0 ± 
0.05 g of a mixture of 80 parts of toluene and 20 parts of 

ethanol by weight. For ethylcellulose containing less than 
46.5 per cent of ethoxy groups use a mixture of 60 parts of 
toluene and 40 parts of ethanol. Determine the viscosity at 
25° by Method A (2.4.28). 

Arsenic (2.3.10). Mix 3.30 g with 5 ml of sulphuric acid AsT, 
add a few glass beads and digest in a fumehood, preferably 
on a hot plate at a temperature not exceeding 120° 5-tintil charring 
begins. (Additional acid may be necessary to wet some samples 
completely but the total volume added should not exceed 

10 ml). Cautiously add, dropwise, hydrogen peroxide solution 
(30 per cent) allowing the reaction to subside and again 
heating between additions of drops. Add the first few dr ops 
very slowly with sufficient mixing to prevent a rapid reaction. 
Discontinue heating if foaming becomes excessive. When the 
reaction has abated, heat cautiously, rotating the fl ask 
occasionally to prevent the samplefrmcakin id;gooxnxlia 
exposed to the heating unit. (NO TE-Maintain 

 

quantities of the hydrogen peroxide solution whenever the 
mixture turns brown or darkens). Continue the digestion until 
the organic matter is destroyed, gradually raising the 

oxidising  
conditions at all times during the digestion by adding s 

temperature of the heating unit until fumes of sulphur trioxide 
are copiously evolved and the solution becomes colourless 
or retains only a light straw colour. Cool, add cautiously 10 ml 
of water, mix, and again evaporate till strong fuming, repeating  
this procedure to remove any trace of hydrogen peroxide. 
Cool, add cautiously 10 ml of water, wash the sides of the 
flask with a few ml of water, and dilute with water to 35 ml. The 
resulting solution complies with the limit test for arsenic 
(3 ppm). 

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 	I, 

Loss on drying (2.4.19). Not more than 3.0 per cent, determin 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 50 mg in an empty, tared flask and carry out the 
determination of methoxyl (2.3.29). 

1 ml of 0.1 M sodium thiosulphate is equivalent to 0.0007510 
of ethoxy (-0C 2 H5) groups. 

Labelling. The label states the apparent viscosity in mPa s of 
a 2.0 per cent w/v solution and its ethoxy content. 

Ethyl Chloride 
CH3CH2CI 

C2H5C1 Mol. W 

Ethyl Chloride is chloroethane. 

Category. Anaesthetic. 

Description. Gaseous at ambient temperatures and pre 
but is generally compressed to a colourless, mobile, flaw 
and very volatile liquid; odour, pleasant and ethereal. 

Identification 

A. Burns with a luminous flame with the product 
hydrogen chloride. 

B. Hydrolyse a few ml with 5 Msodium hydroxide; the resulting 
solution gives the reactions of chlorides (2.3.1), and after the 

addition of iodine solution and warming, crystals of iodoform 
are produced. 

Test s 

acidity or alkalinity. Shake 10 ml with 10 ml of ice-cold water 
and allow the ethyl chloride to evaporate at room temperature; 
the residual liquid (liquid A) is neutral to litmus solution. 

Ion sable chlorides. 5 ml of liquid A gives no turbidity with 
nitrate solution. 

Ethanol. Warm 5 ml of liquid A with iodine solution and sodium 
carbonate; no iodoform is produced. 

Distillation range. Into a dry 100-m1 measuring cylinder insert 
a stopper carrying a short exit tube nojeless than 6 mm in 
internal diameter and an accurately standardised short-bulb 
thermometer covering the range -20° to +30° and graduated 
in tenths of a degree. Cover the bulb of the thermometer with 
a piece of very fine muslin, free from grease and sizing materials, 
so that one end hangs down about 10 mm below the bulb. 
Cool the cylinder in ice-water, transfer to it 100 ml of the sample, 
previously cooled in ice-water, insert the stopper and adjust 
the thermometer so that the end of the muslin dips into the 
liquid and the bulb is above the surface. Replace the ice-water 
with water at 24° to 26° and observe the temperature when 
5 ml of sample has evaporated and again when 5 ml remains. 
Continually lower the thermometer to maintain its position 
relative to the liquid surface throughout the test. Correct the 
observed temperature by adding 0.26° for every kPa that the 
barometric pressure is below 101.3 kPa or by subtracting 0.26° 
for every kPa above. The corrected temperature is not lower 
than 12.0° and not higher than 12.5°. 

er organic compounds. On evaporation, no foreign odour 
tectable at any stage. 

-volatile matter. Not more than 0.01 per cent w/w, when 
orated and dried at 105°. 

age. Store protected from light in a refrigerator (2° to 8°). 

tyl Oleate 

CH 3  

CH 3  

3802 	 _ Mol. Wt. 310.5 

Oleate consists of the ethyl esters of (7.)-oleic and 
d acids. 

Ethyl Oleate contains not less than 100.0 per cent w/w and not 
more than 105.0 per cent w/w of the ethyl esters of (Z)-oleic 
and related acids, calculated as C20113802. 

Category. Pharmaceutical aid. 

Description. A clear pale yellow or colourless liquid. 

Tests 

Weight per ml (2.4.29). 0.869 g to 0.874 g, determined at 20°. 

Acid value (2.3.23). Not more than 0.5. 

Peroxides. Dissolve 5.0 g in 15 ml of chloroform, add 20 ml of 
glacial acetic acid and 0.5 ml of a saturated solution of 
potassium iodide, mix and allow to stand for exactly 1 minute 
in the dark. Add 30 ml of water and titrate with 0.01 Msodium 
thiosulphate using starch solution as indicator; not more 
than 2.5 ml of 0.01 Msodium thiosulphate is required. 

Iodine value (2.3.28). 75 to 85. 

Assay. Boil a suitable volume of ethanol (95 per cent) to 
expel carbon dioxide and neutralise it to phenolphthalein 
solution. Weigh 2.0 g of the substance under examination, 
dissolve in 5 ml of the neutralised ethanol contained in a hard-
glass flask and neutralise the free acid in the solution with 
0.1 M ethanolic potassium hydroxide using 0.2 ml of 
phenolphthalein solution as indicator. Add 25.0 ml of 0.5 M 
ethanolic potassium hydroxide and boil under a reflux 
condenser on a water-bath for 1 hour and continue boiling for 
2 hours over a flame. Add 20 ml of water and titrate the excess 
of alkali with 0.5 M hydrochloric acid using a further 0.2 ml of 
phenolphthalein solution as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titres represents the alkali required to saponify 
the substance under examination. 

1 ml of 0.5 M ethanolic potassium hydroxide is equivalent to 
0.1553 g of C20H3802. 

Storage. Store protected from light in small, well-filled and 
well-closed containers under an atmosphere of nitrogen. 

Ethylparaben 

Ethyl hydroxybenzoate; Ethyl parahydroxybenzoate. 

0 

CH 3  

HO 

3 	 Mol. Wt. 166.2 

Ethylparaben is ethyl 4-hydroxybenzoate. 

0th 
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tification 

,tertnine by infrared absorption spectrophotometry (2.4.6). 
pare the spectrum with that obtained with ethyl vanillin 
with the reference spectrum of ethyl vanillin. 

hen examined in the range 200 nm to 400 nm (2.4.7), a 
18 per cent w/v solution in methanol shows absorption 
na similar to that in the reference solution. 

Iden 

A.Dc 
Corn! 
RS or 

B.W 
0.000 

 maxi! 

Tests 
Melting range (2.4.21). 76° to 78°. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 g by drying over phosphorous pentoxide for 4 hours. 

Assay. Dissolve 0.3 g, previously dried in *) ml of 
dimethylformamide contained in a 125-m1 conical flask. Add 
thymol blue TS and titrate with 0.1 M sodium methoxide, 
using a magnetic stirrer and taking precautions against the 
absorption of atmospheric carbon dioxide. Carry out a blank 
titration. 

1 ml of 0.1 M sodium methoxide is equivalent to 0.01662 g of 
C91-11003• 

Storage. Store protected from light and moisture. 

Ethylenediamine Hydrate 

H2 N NH2 ,H20 

20 ml of dilute hydrochloric acid. Evaporate the solution to 
dryness on a water-bath, breaking up any cake formed with a 
glass rod, and dry at 105° for 1 hour. 

1 g of residue is equivalent to 0.5872 g of C 2H8N2,H20. 
Calculate the percentage of C21-181\12,H 20; the result is within 
0.5 per cent of the percentage of ethylenediaminehydrate 
determined in the Assay. 

Heavy metals (2.3.13). Evaporate 5.0 ml on a water-bath to 
dryness, add to the residue 1 ml of hydrochloric acid and 
0.5 ml of nitric acid and evaporate to dryness. Dissolve the 
residue in 20 ml of warm water, cool, add sufficient water to 
produce 100 ml and mix. 20 ml of the resulting solution complies 
with the limit test for heavy metals, Method A (20 ppm). 

Iron (2.3.14). To the residue obtained in the test for Non-
volatile matter add 1 ml of hydrochloric acid and 0.5 ml of 
nitric acid and evaporate to dryness on a water-bath. Dissolve 
the residue in 20 ml of warm water and dilute with water to 
100 ml. 40 ml of the solution complies with the limit test for iron 
(20 ppm). 

Non-volatile matter. Not more than 0.02 per cent w/v, 
determined on 5.0 ml by evaporating to dryness on a water-
bath and drying at 105° for 1 hour. 

Assay. Weigh 1.0 g, dissolve in 75 ml of water and titrate with 
1 M hydrochloric acid using bromophenol blue solution as 
indicator until a yellow colour is produced. Carry out a blank 
titration. 

1 ml of 1 M hydrochloric acid is equivalent to 0.03906 g of 
C2H8N2,H20. 

Storage. Store protected from light. 

C2H,N2,H20 	 Mol. Wt. 78.1 

Ethylenediamine Hydrate is ethane-1,2-diamine monohydrate. 

Ethylenediamine Hydrate contains not less than 97.5 per cent 
w/w and not more than 101.5 per cent w/w of C2H 8N2,H20. 
Cninte:i:crharmaceutical aid (for Aminophylline Injection). 

Description. A clear, colourless or slightly yellow liquid; odour, 

a 

  

Ethyloestrenol is 17a-ethylestr-4-en-170-ol containing a 
variable amount of methanol of crystallisation. 

Ethyloestrenol contains not less than 95.0 per cent and not 
more than 103.0 per cent of C2 0 1-1 320, calculated on the 
anhydrous and methanol-free basis. 

da and other bases. Weigh 1.5 ml and tat:10'er with the Caiegfory. Anabolic steroid. 

Tests 

A. minot 
aid of et hanol (95 per cent) to a small dish. Acid; with Stirring, D'ace..2 to 4 mg daily. 

s.lAhd.a Diluteekne t;  i   

1 ml to 6 ml with water. To 3 drops of the solution add 2 ml of a 1 per cent w/v solution of copper sulphate and 
a purple-blue colour is produced. 

B. It is strongly alkaline. 

rication 

Ethyloestrenol 

C20H320 
	

Mol. Wt. 288.5 

ETHYLPARABEN 
	

IP 2 018 

Ethylparaben contains not less than 98.0 per cent and not 

more than 102.0 per cent of C 9H 1003 . 

Category. Pharmaceutical aid. 

Description. A white or almost white, crystalline powder or 
colourless crystals. 

Name 
	 Relative 	C orrection 

retention time 	factor 

Ethylparaben impurity A' 	0.5 
	

1.4 

Ethylparaben 
(Retention time: about 3 minutes) 1.0 

Ethylparaben impurity B 2 	0.8 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethylparaben 

RS or with the reference spectrum of ethylparaben. 

Tests 

Solution A. A 10.0 per cent w/v solution in ethanol (95 per 

cent). 

Appearance of solution. Solution A is clear (2.3.1) and not 
more intensely coloured than reference solution BYS6 (2.3.1). 

Acidity. To 2 ml of solution A, add 3 ml of ethanol (95 per 

cent), 5 ml of carbon dioxide- free water and 0.1 ml of 

bromocresol green solution. Not more than 0.1 ml of 0.1 M 

sodium hydroxide is required to change the colour of the 
indicator to blue. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of this solution to 100.0 ml with 
the mobile phase. 

Reference solution (a). A solution containing 0.0005 per cent 
w/v each of ethylparaben impurity A, ethylparaben impurity B 
and the substance under examination in the mobile phase. 

Reference solution (b). Dissolve 50 mg of ethylparaben RS in 

2.5 ml of methanol and dilute to 50.0 ml with the mobile phase. 
Dilute 10.0 ml of this solution to 100.0 ml with the mobile 
phase. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(511m), 
- mobile phase: a mixture of 35 volumes of 0.68 per cent 

w/v of potassium dihydrogen phosphate and 

65 volumes of methanol, 
- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 272 nm, 
- injection volume: 10µl. 

4-hydroxybenzoic acid, 

'methyl parahydroxybenzoate. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to ethylparaben impurity B 
and ethylparaben is not less than 2.0. 

Inject reference solution (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
The area of any peak corresponding to ethylparaben impurity 
A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent). The sum of areas of 
all the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent). Ignore any peak with an area less 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14). as 

described in the test for related substances with the following 

modification. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 9H 1003 . 

Ethyl Vanillin 

OH 
CH3 

C9H1003 
	 Mol. W t.166.2 

Ethyl Vanillin is 3-Ethoxy-4-hydroxybenzaldehyde. 

Ethyl Vanillin contains not less than 98.0 per cent and not 
 Sit  

mOre than 14.1) per cent of C 9H 1003, calculated on the dried 

...basis._ 

Category. Pharmaceutical aid. 
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ETHYLOESTRENOL TABLETS 

t Description. A white or almost white, crystalline powder; 
almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethyloestrenol 
RS or with the reference spectrum of ethyloestrenol. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of heptane and 20 
volumes of acetone. 

Solvent mixture. A mixture of 90 volumes of chloroform and 
10 volumes of methanol. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml in the solvent mixture. 

Reference solution (a). A 0.25 per cent w/v solution of 
ethyloestrenol RS in the solvent mixture. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 2 ul of each solution. After development, 
dry the plate in air, heat it at 105° for 10 minutes, spray with 
ethanolic sulphuric acid (20 per cent) and heat at 105° for a 
further 10 minutes. Allow to cool and examine in daylight and 
under ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot. 

Tests 

Specific optical rotation (2.4.22). +29.0° to +33.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

1 7a-Ethyloestran-1711-ol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G 
containing 20 per cent w/v of silver nitrate. 

Mobile phase. A mixture of 75 volumes of toluene and 25 
volumes of nonan-5-one. 

Solvent mixture. 9 volumes of chloroform and 1 volume of 
methanol. 

Test solution. Dissolve 0.4 g of the substance under 
examination in 10 ml in the solvent mixture. 

Reference solution. A 0.08 per cent w/v solution of 
17a-ethyloestran-1713-ol RS in the solvent mixture. 

Apply to the plate 5 IA of each solution. After development, 
dry the plate, heat it at 105° for 10 minutes, spray-with ethaiolic 
sulphuric. acid (20 per cent), heat at 105° for a ,further 10 
minutes and allow to cool. Any spot corresponding to 

the test solution is not more intense than the spot in the  
chromatogram obtained with the reference solution.  

17a-ethyloestran-1713-ol in the chromatogram 
obtained NA, i th 

Related substances. Carry out Identification test B but u • Sing 
10 1.t1 of the following solutions. 

Test solution. A 1 per cent w/v solution of the substance 
under examination. 	

'4111000 
Reference solution (a). A 0.01 per cent w/v solution 

of the 
substance under examination. 

Reference solution (h). A 0.005 per cent w/v solution of the 
substance under examination. 

Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Methanol. Not more than 4.0 per cent w/w, determined by the 
following method. 

Determine by gas chromatography (2.4.13). 

Test solution (a). A solution containing 10.0 per cent w/v of 
the substance under examination in acetone. 

Test solution (b). A solution containing 10.0 per cent w/v of 
the substance under examination and 0.4 per cent v/v of 
ethanol (internal standard) in acetone. 

Reference solution. A solution containing 0.4 per cent v/v of 
methanol and 0.4 per cent v/v of the internal standard in 
acetone. 

Chromatographic system 
- a glass column 2.0 m x 0.4 mm, packed with porous 

polymer beads (100 to 120 mesh) (such as Porapak Q), 
- temperature: 

column.170°, 
inlet port and detector. 240°, 

- flame ionisation detector, 
flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Calculate the percentage w/w of methanol, assuming its weight 

per ml at 20° to be 0.792 g. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 	ri  

Water (2.3.43). Not more than 0.5 per cent, determined on 

5.0 g. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution (a). A solution containing 0.2 per cent ist‘i of 

the substance under examination in chloroform. 

Test-s6littion -(6). A solution containing 0.2 per cent w/v of 

the substance under examination and 0.1 per cent w/v ° t  

arachidic alcohol (internal standard) in chloroform. 

Reference solution. A 0.2 per cent w/v solution of 
eikvloestrenol RS in chloroform. 

chromatographic system 

- a glass column 1.0 m x 4 mm, packed with acid-washed, 
silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as OV-17), 

- temperature: 
column.200° , 
inlet port and detector. 280°, 

- flame ionisation detector, 
_ flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Calculate the content of C 20 1-1 320. 

Storage. Store protected from light in a refrigerator (2° to 8°). 

Pk- 

Ethyloestrenol Tablets 

Ethyloestrenol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ethyloestrenol, C20H3,0. 

Usual strength. 2 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 80 volumes of heptane and 
20 volumes of acetone. 

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol. 

Test solution. Extract a quantity of the powdered tablets 
containing 1 mg of Ethyloestrenol with chloroform, filter, 
evaporate the filtrate to dryness at room temperature at a 
pressure not exceeding 0.2 kPa and dissolve the residue in 
0.4 ml with solvent mixture. 

Reference solution (a). A 0.25 per cent w/v solution of 
ethyloestrenol RS in the same solvent mixture. 

Reference solution (h). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 2µl of each solution. After development, 
dry the plate in air, heat it at 105° for 10 minutes, spray with 
ethanolic sulphuric acid (20 per cent) and heat at 105° for a 
further 10 minutes. Allow to cool and examine in daylight and 
under ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with referepe6olutioti (a). 
The principal spot in the chromatogram obtained "with 
reference solution (b) appears as a single, compact spot. 

B. In the Assay, the principal peak the chromatogram obtained 
with the test solution has the same retention time as that of 
the peak due to ethyloestrenol RS in the chromatogram 
obtained with the reference solution (a). 

Tests 

17a-Ethyloestran-113-ol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G 
containing 20 per cent w/v of silver nitrate. 

Mobile phase. A mixture of 75 volumes of toluene and 25 
volumes of nonan-5-one. 

Solvent mixture. 90 volumes ofchloroform and 10 volumes of 
methanol. 

Test solution. Dissolve 20 mg of the residue obtained in the 
test for Related substances in 0.5 ml in the solvent mixture. 

Reference solution. A 0.08 per cent w/v solution of 
I 7a-ethyloestran-17P-ol RS in the solvent mixture. 

Apply to the plate 5µl of each solution. After development, 
dry the plate, heat it at 105° for 10 minutes, spray with ethanolic 
sulphuric acid (20 per cent), heat at 105° for a further 10 
minutes and allow to cool. Any spot corresponding to 
17a-ethyloestran-17/3-ol in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Related substances. Carry out Identification test A but using 
10 ttl of the following solutions. 

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol. 

Test solution. Extract a quantity of the powdered tablets 
containing 40 mg of Ethyloestrenol with chloroform, filter, 
evaporate the filtrate to dryness and dissolve 10 mg of the 
residue in 1 ml with solvent mixture. 

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with the same solvent mixture. 

Reference solution (h). Dilute 1 volume of reference solution 
(a) to 2 volumes with the same solvent mixture. 

Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Proceed as directed in the Assay using the following solutions. 

Test,soliition. Powder one tablet, extract with 5 ml ofchloroform 
T̀ iii a eentrifitge- tube, centrifuge, evaporate 2.0 ml of the 

supeinatanthquid in a current of nitrogen, dissolve the residue 

• 

26o9  



ETHYLOESTRENOL TABLETS 

in 2 ml of acetone, evaporate the solution to dryness on a 
water-bath and dissolve the residue in 0.4 ml of chloroform. 

Reference solution (a). A solution containing 0.2 per cent 

w/v of ethyloestranol RS and 0.1 per cent w/v of arachidic 

alcohol (internal standard) in chloroform. 

Reference solution (b). Prepare in the same manner as the test 
solution on 2.0 ml of the supernatant liquid but by extracting 
with 2.0 ml of a 0.02 per cent w/v solution of arachidic alcohol 

in acetone. 

Calculate the content of C 20H320 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Weigh and powder 20 tablets. Extract a quantity 
of the powdered tablets containing about 8 mg of 
Ethyloestrenol with 20 ml of acetone, filter, evaporate the 
filtrate to dryness on a water-bath and dissolve the residue in 

4.0 ml of chloroform. 

Reference solution (a). A solution containing 0.2 per cent 

w/v of ethyloestrenol RS and 0.1 per cent w/v of arachidic 

alcohol (internal standard) in chloroform. 

Reference solution (b). Prepared in a similar manner as solution 
(1) but extracting with 20 ml of a 0.02 per cent w/v solution of 
arachidic alcohol in acetone. 

Chromatographic system 
- a glass column 1.0 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as OV-17), 

- temperature: 
column.200°, 
inlet port and detector. 280°, 

- flame ionisation detector, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

Calculate the content of C 20H320 in the tablets. 

Storage. Store protected from light in a refrigerator (2° to 8°). 

Etidronate Disodium 

H3C OH 
O 

HO I_ Na OH+  
0 a 	N a 

C2H6N a,07P2 
	 Mot. Wt. 250,9 

Etidronate Disodium is (1-Hydroxyethane-
1,1-diy1)diphosphonic acid disodium salt. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etidronate impurity A 
and etidronate impurity B is not less than 2.5. 

Inject the reference solution and the test solution. The area 
of 

peak corresponding to etidronate impurity A and B is 
not 

more than the area of the corresponding peak in the 
chromatogram obtained with the reference solution 

(0.5 per 

cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

 (2:3.43): Not more than 5.0 per cent, determined 011  

h 
mt.41.0 per cent w/v solution in a mixture of equal volumes 

Etidronate Disodium contains not less than 98.0 per c 
not more than 102.0 per cent of C 2H6Na207P2, calcula 
the anhydrous basis. 

Category. Bone resorption inhibitor. 

_ - 
of tinhydrous acetic acid and fOrmamide using Met] 

3,-*.: 	

od 3. 

=?<4( 
2010 - • 

Dose. In paget disease of bone, orally, 20 mg per kg daily. 

Description. A white or yellowish, hygroscopic powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.6) 
Compare the spectrum with that obtained with etidronate  
disodium RS or with the reference spectrum of etidronate 

disodium. 

B. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

pH (2.3.24). 4.2 to 5.2, determined on 1.0 per cent w/v sol ution 

in carbon dioxide free water. 

Related substances. Determine by liquid chromatography 

ion of 
nl of a 
. ity B 

d with 

formic 
8.0 per 

(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 

examination in water and dilute to 10.0 ml with water. 

Reference solution. To 2.0 ml of a 0.03 per cent w/v solut 

etidronate impurity A (orthophosphoric acid) , add 2.0 r 

0.025 per cent w/v solution of etidronate impur 
(phosphorous acid) and dilute to 50.0 ml with water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packe 

anion exachange resin bonded to silica (5 µm),
- column temperature: 35°, 
- mobile phase: a mixture of 0.2 ml of anhydrous 

acid and 1000 ml of water, adjust to pH 3.5 with 

cent w/v solution of sodium hydroxide, 
flow rate: 1 ml per minute, 

- differential refractometer, 
- injection volume: 100111. 

Alky. Dissolve 0.1 g in 2 ml of formic acid and dilute to 50 ml 

with glacial acetic acid. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 

out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0125 g of 
c2H6Na207P2. 

Storage. Store protected from moisture. 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 30 minutes. 
Withdraw a suitable volume and filter. 

Determine by liquid chromatography (2.4.14). 
Test solution. Dilute the filtrate, if necessary to produce a 
solution containing 0.022 per cent w/v of Etidronate Disodium. 
Reference solution. A 0.022 per cent w/v solution of etidronate 
disodium RS in water. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
anion exchange resin (10 pm), 

- mobile phase: a 0.0454 per cent v/v solution of nitric 
acid in water, 

- flow rate: 1.6 ml per minute, 
- spectrophotometer set at 240 nm, 

- injection volume: 200 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C2H6Na20 7P2  in the medium. 

D. Not less than 75 per cent of the stated amount of 
C2H6Na207P2. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Etidronate Disodium in water with the aid 
of ultrasound and dilute to 10.0 ml with water. 
Reference solution. To 4 volumes ofa 0.03 per cent w/v solution 
of orthophosphoric acid, add 4 volumes of a 0.025 per cent 
w/v solution of phosphorous acid and dilute to 50 volumes 
with water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

anion exchange resin (5 ilm), 
- column temperature: 35°, 
- mobile phase: a mixture of 0.2 volumes of anhydrous 

formic acid and 1000 volumes of water, adjusted to pH 
3.5 with 8.0 per cent w/v solution ofsodium hydroxide, 

- flow rate: 1 ml per minute, 
- differential refractometer, 
- injection volume: 1004 

The retention times of phosphate peak is about 9.4 minutes 
and of phosphite peak is about 11.5 minutes. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to phosphate 
and phosphite is not less than 2.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to phosphite is not more than the area of 
the corresponding peak in the chromatogram obtained with 
the reference solution (1.0 per cent). The area of any peak 
corresponding to phosphate is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution (1.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 44 mg of Etidronate Disodium in 
190 ml of water with the aid of ultrasound for 5 minutes and 
shake for 10 minutes. Dilute to 200 ml with water. Centrifuge 
for I 0 minutes and filter. 

Reference solution. A 0.022 per cent w/v solution of etidronate 
disodium RS its , water. _ 

Chromatographic system as described under Dissolution. 
tulate the content of C2H 6Na20- P, in the tablets. 

ETIDRONATE TABLETS 

Etidronate Tablets 
Etidronate Tablets contain Etidronate Disodium. 

Etidronate Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of etidronate 
disodium, C2H6Na207P2. 

Usual strengths 200 mg; 400 mg. 

Identification 

A.To a quantity of the powdered tablets containing 1 g of 
Etidronate Disodium, add 10 ml of water and shake for 5 minutes, 
filter. Add 15 ml of methanol to precipitate the solution, mix 
and centrifuge. Discard the supernatant liquid and dry the 
residue at 105° for 1 hour. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with etidronate disodium RS or with the 
reference spectrum of etidronate disodium. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 



ETODOLAC 

Etodolac 

C 1 7H 2 I NO3 
	 Mol. Wt. 287.4 

Etodolac is 1,8-diethyl-1,3,4,9-tetrahydropyrano 
[3,4-b]indole-l-acetic acid. 

Etodolac contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 17H21 NO3, calculated on the anhydrous 

basis. 

Category. Analgesic; antiinflammatory. 

Dose. 300 to 600 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may he omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac RS or 

with the reference spectrum of etodolac. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 0.5 volume of glacial acetic acid, 

30 volumes of anhydrous ethanol and 70 volumes of toluene. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10 ml of acetone. 

Reference solution. A 0.1 per cent w/v solution of etodolac 

RS in acetone. 

Impregnate the TLC plate by heating at 105° for 1 hour. Place 
the plate in an unsaturated chamber containing a mixture of 20 
volumes of a 2.5 per cent w/v solution of ascorbic acid and 80 

volumes of methanol. Allow the solution to rise 1 cm above 
the line of application on the plate, remove the plate and allow 
it to dry for 30 minutes. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 15 cm of the plate. Dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

C. Melting point (2.4.21). 144° to 150°. 

Tests 

Related substances. Determine by liquid chrOnatogtaphy 
(2.4.14). 

Test solution. Dissolve 0.02 g of the substance und er 
examination in acetonitrile and dilute to 50.0 ml with 
acetonitrile. 

Reference solution (a). Dilute 1.0 ml of the test solution t o 
 50.0 ml with acetonitrile. Dilute 1.0 ml of this solution to 

20.0 ml with acetonitrile. 

Reference solution (b). Dissolve 4 mg of 2-(7-ethyl- 1 
 RS (etodolac impurity H) in 10.0 ml of the 

solution. Dilute 0.5 ml of this solution to 50.0 mi w ith 
acetonitrile. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed v 

test 

w ith

i  
t  

endcapped butylsilane bonded to porous silica (3.5 um), 
mobile phase: A. 0.077 per cent w/v solution of 
ammonium acetate, 

B. a mixture of 10 volumes of mobile 
phase A and 90 volumes of acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm, 
injection volume: 5 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

25 50 50 

42 50 50 

48 80 20 

Inject reference solution (b). The test is not valid unless the 

resolution between the peaks due to etodolac and etodolac 
impurity H is not less than 5.0. The relative retention time with 

reference to etodolac for 8-desethyl etodolac (etodolac 
impurity A) is about 0.68, for 8-methyl etodolac (etodolac 
impurity B) is about 0.83, for 1-methyl etodolac (etodolac 
impurity C) is about 0.85, for 2-(7-ethyl-1H-indo1-3-y1)ethanol 
(etodolac impurity H) is about 1.09, for 8-isopropyl etodolac 
(etodolac impurity D) is about 1.17, for 1-propyl etodolac 
(etodolac impurity G) is about 1.19, for 8-propyl etodolac 
(etodolac impurity E) is about 1.2, for 1-isopropyl etodolac 
(etodolac impurity F) is about 1.22, for etodolac dimer (etodolac 
impurity I) is about 1.5 and for etodolac methyl ester (etodolac 
impurity K) is about 2.37. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 

secondary peak due to etodolac impurity C is not more than 5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent); the area of 
each secondary peak corresponding to etodolac impurity A, 
B,-  F, I, K is not more than twice the area of the 
princiPal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); the area of any other secondary 

peak is not more than the area of the principal peak in the 

chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of all other secondary peaks is not more 
than 10 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 

Peak 
with an area less than 0.5 times the area of the principal 

peak in the chromatogram obtained with reference solution 

complies with the limit test for 
hea

e) II; y. 05mpeetra  ci se npt 

Chlorides. Dissolve 1.0 g of the substance under examination 
in 60 ml of methanol, add 10 ml of water and 20 ml of dilute 
nitric acid. Titrate with 0.01 M silver nitrate, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration 

1 ml of 0.01 M silver nitrate is equivalencte 0.0003545 g of Cl 
(300 ppm). 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Weigh 0.25 g and dissolve in 60 ml of methanol. Titrate 
with 0.1 M tetrabutylammonium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.02874 g of C 17H2INO3 . 

Etodolac Capsules 
Etodolac Capsules contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of etodolac, 
CrH211•103 . 

Usual strengths. 200 mg; 300 mg. 

Identification 

m

o   a of the contents of the capsules containing about 
0.1 g of Etodolac, add 4 ml of 0.01 M hydrochloric acid and 
oecix

asionally and centrifuge for 10 minutes. Transfer the 

with the aid of ultrasound for 5 minutes, shaking 
occasionally, centrifuge for 10 minutes, discard the supernatant 

shake 

liquid and wash the residue with 4 ml of water. Shake to 

should 

disperse, centrifuge for 10 minutes and discard the supernatant 
liquid. Add 4 ml of 0.01 M sodium hydroxide to the residue 
and mix with the aid of ultrasound for 5 minutes, shaking 

l 

supernatant liquid to a second centrifuge tube, add about 1 ml 
of 0.1 M hydrochloric acid, the pH of the supernatant liquid 

I be 2 or less. Centrifuge for 10 minutes; discard the 
supernatant liquid and wash the residue with 4 of 147ater, 

supe   

to disperse and centrifuge for 10 minutes. Discard 

ETODOLAC CAPSULES 

supernatant liquid and dry the residue at 105° for 1 hour. The 
residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac RS or 
with the reference spectrum of etodolac. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of phosphate buffer pH 7.5, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate, 
suitably diluted if necessary with dissolution medium at 
278 nm (2.4.7). Calculate the content of etodolac, C 1  H21NO3  in 
the medium from the absorbances obtained from a solution of 
known concentration of etodolac RS. 

D. Not less than 70 per cent of the stated amount of C 17F 2I NO3 . 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 0.5 volumes of glacial acetic acid, 
30 volumes of absolute ethanol and 70 volumes of toluene. 

Test solution. Shake a quantity of the contents of capsules 
containing 0.2 g of Etodolac with 20.0 ml of acetone, mix with 
the aid of ultrasound for 5 minutes and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with acetone. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 2.0 ml with acetone. 

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 
water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes. 

Apply to the plate 10µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and not more than one such spot is more intense than 
the spot in the chromatogram obtained with reference solution 
(b) (0.25 per cent). 

Etodolac acid dimer. Determine by thin-layer chromatography 
(2A.17), coating the plate with silica gel GF254. 

; U 

- 2&13 

vy metals, Method B (10 PPIn). 

s. 



Etodolac Prolonged-release Tablets 

Etodolac Sustained-release Tablets; Etodolac Extended-
release Tablets 

Etodolac Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable,  as 

the dissolution profile of the products of different 
manufacturers may not be the same. 

Etodolac Prolonged-release Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 

of etodolac, C 17H21NO3 . 

Usual strengths. 200 mg; 600 mg. 

Identification 

In -the-AWty., thb principal peak in the chromatogram ob 
with the test solution corresponds to the principal peak i 
chromatogram obtained with reference solution (b). 

rained 
in the 
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Mobile phase. A mixture of 3 volumes of glacial acetic acid, 

17 volumes of 1,4-dioxan and 60 volumes of toluene. 

Test solution. Shake a quantity of the contents of capsules 
containing 0.6 g of Etodolac with 20.0 ml ofacetone, mix with 

the aid of ultrasound for 5 minutes and filter. 

Reference solution. A 0.003 per cent w/v solution of etodolac 

acid dimer RS in acetone. 

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 

water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes. 

Apply to the plate 10 pi of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution corresponding to the acid dimer is not 
more intense than the spot in the chromatogram obtained 
with reference solution (0.1 per cent). 

Total methyl analogue impurities. Determine by liquid 

chromatography (2.4.14). 

Test solution. Shake a quantity of the contents of capsules 
containing 0.1 g of Etodolac with 40 ml of methanol, mix with 
the aid of ultrasound for 5 minutes, filter and dilute 10.0 ml of 
the filtrate to 25.0 ml with water. 

Reference solution. Dilute 1.0 ml of a solution containing 0.025 

per cent w/v each of etodolac 1-methyl analogue RS and 

etodolac 8-methyl analogue RS in methanol to 50.0 ml with 

water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 13 volumes of acetonitrile, 

19 volumes of methanol and 68 volumes of a 1.74 per 

cent w/v solution of dipotassium hydrogen phosphate, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac 8-methyl 
analogue and etodolac 1-methyl analogue is not less than 

0.75. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 

Calculate the content of etodolac 1-methyl analogue and 
etodolac 8-methyl analogue in etodolac. Total content is not 
more than 1.0 per cent. 

Other tests. Comply with the tests stated under-capsule. 

Assay. Determine by liquid chromatography 

Test solution. Dissolve a quantity of the mixed contents of 
20 capsules containing 50 mg of Etodolac with about 70 ml of 
0.1 M sodium hydroxide for 30 minutes, dilute to 100.0 ml W ith 
0.1 M sodium hydroxide, mix and filter through a glass- fibre 
filter. Dilute 2.0 ml of the filtrate to 100.0 ml with the m obile 

 phase. 

Reference solution (a). Dilute 2.0 ml of a 0.05 per cent \\ 

solution  of etodolac RS in 0.1 M sodium hydroxide t o  
100.0 ml with the mobile phase. 

Reference solution (b). Add 2.0 ml of a 0.05 per cent w/v 

solution of etodolac 1-methyl analogue RS in 0.1 M sodium t 
hydroxide to 2.0 ml of a 0.05 per cent w/v solution of etodolac 
RS in 0.1 M sodium hydroxide and dilute to 100 .0 ml with the 

mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Spherisorb ODS 1), 

- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of phosphate buffer pH 4.75, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to etodolac and etodolac 
1-methyl analogue is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I7H2 INO3 in the capsules. 

Tests 

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve a 
quantity of the powder containing 600 mg of Etodolac in 
100.0 ml of acetonitrile and shake by mechanical means for 40 
minutes and dilute to 200.0 ml with the acetonitrile, mix and 
filter. Dilute 2.0 ml of this solution to 10.0 ml with acetonitrile. 

Reference solution. A 0.048 per cent w/v solution of etodolac 
RS and 0.005 per cent w/v solution of etodolac related 
compound A RS (±-8-ethyl-1,3,4,9- tetrahydropyrano 13,4- 
bl-indole-1 -acetic acid) in acetonitrile. 

Chromatographic    e   s 
steel e

t e 
m 	

ooe 
column 25 cm x 4.0 mm, packed with - astainless 

 

octylsilance bonded to porous silica (5 pm) and a guard 
column 4 cm x 4.0 mm, packed with the same column 
mmoatbeirileal, 

phase: a mixture of 500 volumes of acetonitrile, 
500 volumes of water and 0.25 volumes of 
orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 274 nm, 

- injection volume: 10 pl. 

The relative retention time with reference to etodolac for 
etodolac impurity A is about 0.8. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac impurity A and 
etodolac is not less than 2.5. 

Inject the test solution. The area of any secondary peak is not 
more than 0.2 per cent and the sum of areas of all the secondary 

normalization. 

Other

no  not more than 0.75 per cent, calculated by area 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as given 
munoddeifiior ethatetnest for Related substances using the following 

Reference  sinto  a  ce solution.njt
acetonitrile. 

A 0.06 per cent w/v solution of etodolac 
RS 

 

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injection is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H2I NO3  in the tablets. 

Storage. Store protected from light and ,;.litoisture,_ at a  
temperature not exceeding 30°. 

it 

Etodolac Tablets 

Etodolac Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of etodolac, 
CI7H2INO3 . 

Usual strengths. 200 mg; 300 mg; 400 mg. 

Identification 

Shake a quantity of the powdered tablets containing 0.5 g of 
etodolac with 30 ml of hexane for 5 minutes, centrifuge, discard 
the clear hexane layer and add about 40 ml of ether to the 
residue, shake for 5 minutes, centrifuge for 5 minutes, decant 
the ether layer and filter if necessary. Evaporate the solution 
to dryness under nitrogen and add about 5 ml of 0.1 M 
hydrochloric acid to the residue. Warm on a water-bath until 
the residue begins to crystallise and triturate with a glass rod 
to promote crystallisation. Cool the mixture in an ice bath, 
filter through a glass-fibre filter and dry the crystals at a 
pressure of 2 kPa at 60° for 1 hour, Complies with the following 
tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac RS or 
with the reference spectrum of etodolac. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of phosphate buffer pH 7.5, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate, 
suitably diluted if necessary, at the maximum at about 278 nm 
(2.4.7). Calculate the content of etodolac, C 1 71-1 21 NO3  in the 
medium from the absorbance obtained from a solution of 
known concentration of etodolac RS. 

D. Not less than 70 per cent of the stated amount of C 1 7fi2I NO3 . 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 0.5 volumes of glacial acetic 
acid, 30 volumes of absolute ethanol and 70 volumes of 
toluene. 

Tes t-solution-: 'Shake a quantity of the powdered tablets 
contafrring gof Etodolac with 20.0 ml ofacetone, mix with 
the aid of ultrasound for 5 minutes and filter. 



Inject the reference solution and the test solution. 
Calculate the content of C 9H 12N4O3  and C7H8N4 

'Ix ETODOLAC TABLETS ETOPOSIDE jp201 8  

Reference solution (a). Dilute 1.0 ml of the test solution to 

200.0 ml with acetone. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

to 2.0 ml with acetone. 

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 

water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes. 

Apply to the plate 10 n1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent) and not more than one such spot is more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.25 per cent). 

Etodolac acid dimer. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 3 volumes of glacial acetic acid, 

17 volumes of 1,4-dioxan and 60 volumes of toluene. 

Test solution. Dissolve a quantity of the powdered tablets 
containing about 0.6 g of Etodolac with 20.0 ml of acetone, mix 

with the aid of ultrasound for 5 minutes and filter. 

Reference solution. A 0.003 per cent w/v solution of etodolac 

acid dimer RS in acetone. 

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 

water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution corresponding to the acid dimer is not 
more intense than the spot in the chromatogram obtained 
with the reference solution (0.1 per cent). 

Total methyl analogue impurities. Total content is not more 

than 1.0 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing 0.1 g of Etodolac with 40 ml of methanol, mix with 
the aid of ultrasound for 5 minutes and filter. Dilute 10.0 ml of 
the filtrate to 25.0 ml with water. 

Reference solution. Dilute 1.0 ml of a solution containing 
0.025 per cent w/v each of etodolac 1-metl l analogue RS 

and etodolac 8-methyl analogue RS in methanol to 50.0 
with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 13 volumes of acetonitrile, 

19 volumes of methanol and 68 volumes of a 1.74 p er 
 cent w/v solution of dipotassium hydrogen phosphate,  

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac 8-methyl 
analogue and etodolac 1-methyl analogue is not less than 
0.75. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 

Calculate the content of etodolac 1-methyl analogue and 
etodolac 8-methyl analogue in etodolac. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets, shake a quantity 
of the powder containing 50 mg of Etodolac with 70 ml of 

0.1 M sodium hydroxide for 30 minutes, dilute to 100.0 ml 
with 0.1 Msodium hydroxide, mix and filter through a glass-
fibre filter. Dilute 2.0 ml of the solution to 100.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 2.0 ml of a 0.05 per cent w/v 

solution of etodolac RS in 0.1 M sodium hydroxide to 

100.0 ml with the mobile phase. 

Reference solution (b). Add 2.0 ml of a 0.05 per cent w/v 

solution of etodolac 1-methyl analogue RS in 0.1 Msodium 

hydroxide to 2.0 ml of a 0.05 per cent w/v solution of etodolac 

RS in 0.1 Msodium hydroxide and dilute to 100 .0 ml with the 

mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of phosphate buffer pH 4.75, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between peaks due to etodolac and etodolac 
1-methyl analogue is not less than 1.5. 

_  InjeCtreference solution (a) and the test solution. 

Calculate the content of C 17 1-12 ,NO3 in the tablets. 

Tests 
Dissolution (2.5.2). Complies with the test stated under 
Tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 115 mg of Etophylline in 50 ml of 
water, with the aid of ultrasound and dilute to 200.0 ml with 
water. Stir this solution for 2 hours with magnetic stirrer, 
centrifuge at 3000 rpm for 5 minutes. Dilute 5.0 ml of the 
supernatant liquid to 25.0 ml with water, filter. 
Reference solution. A solution containing 0.0115 per cent w/v 
of etophylline RS and 0.0035 per cent w/v of theophylline RS 
in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of buffer solution prepared by dissolving 
2.72 g of sodium acetate dihydrate in 200 ml of water, 
add 10 ml of glacial acetic acid and dilute to 2000 ml 
with water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 282 nm, 
- injection volume: 20 

Inject 
the reference solution. The test is not valid unless the 

relative standard deviation for replicate injections is not more than 2.0 per cent. 

C29H32013 	 Mol. Wt. 588.6 
Etoposide is 4 '-demethylepipodophyllotoxin 944,6-0- 
ethylidene-P-D-glucopyranoside]. 

Etoposide contains not less than 95.0 per cent and not more 
than 105.0 per cent of C29H32013, calculated on the anhydrous 
basis. 

CAUTION - Etoposide is potentially cytotoxic. Great care 
should be taken in handling the powder and preparing 
solutions. 

Category. Anticancer. 

Description. A white or almost white crystalline powder. 

Identification 

Test A may he omitted if tests B and C are carried out. Tests B 
and C may be omitted iftest A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etoposide RS. 
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel H. 

Solvent mixture. 1 volume of methanol and 9 volumes of 
dichloromethane. 

Mobile phase. A mixture of 1.5 volumes of water, 8 volumes  of 
glacial acetic acid, 20 volumes of acetone and 100 volumes 
of dichloromethane. 

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution. A 0.5 per cent  w/v  solution  of etoposide 
RS in_the solvent mixture. 

to the plate 5g1 of each solution as bands 10 mm by 
mm. Allow the mobile phase to rise 17 cm. Dry the plate in 

Etophylline and  Theophylline 
Prolonged-release Tablets 
Etophylline and theophylline Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 

cEinotin:taPrhcinhYalninoingteleeasabsil
lth Theophylline Prolonged-release Tablets 

an 90.0 per cent and not more than 110.0 per 
cent of the stated amount of etophylline, C 9H 12N403  and 
theophylline, C7H8N402 , H20. 

Usual strength. 115 mg Etophylline and 35 mg Theophylline. 

IIdentification p  

rincipal peaks in the chromatogram obpined 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Etoposide 

H 3 CO 	OCH 3  
OH 

2'01 7 



- flow rate: 1 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 285 nm, 
- injection volume: 101.11. 

Mobile phase A 
(per cent v/v) 

Time 
(in min.) 

Mobile phase B 
(per cent N. 

ETOPOSIDE CAPSULES ETOPOSIDE 

warm air, spray it with a mixture of 1 volume ofsulphuric acid 

and 9 volumes of ethanol and heat at 140° for 15 minutes. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

C. Dissolve 5 mg in 5 ml ofglacial acetic acid and add 0.05 ml 

of ferric chloride solution. Mix and cautiously add 2 ml of 

sulphuric acid. Avoid mixing the 2 layers. Allow to stand for 
about 30 minutes; a pink to reddish-brown ring develops at 
the interface and the upper layer is yellow. 

Tests 

Appearance of solution. A3.0 per cent w/v solution in a mixture 

of 1 volume of methanol and 9 volumes of dichloromethane 
is clear (2.4.1) and not more intensely coloured than reference 
solution YS6 or BYS6 (2.4.1). 

Specific optical rotation (2.4.22). - 106.0° to - 114.0°, determined 
in a 0.5 per cent wi v solution in a mixture of 1 volume of 
methanol and 9 volumes of dichloromethane. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 

phase B. 

Test solution (a). Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Test solution (b). Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (h). To 10 ml of test solution (b), add 0.1 ml 

of a 4 per cent v/v solution of glacial acetic acid and 0.1 ml of 

phenolphthalein solution. Add 1 M sodium hydroxide until 

the solution becomes faintly pink (about 0.15 ml). After 15 
minutes, add 0.1 ml of a 4 per cent v/v solution of glacial 

acetic acid. 

Reference solution (c) A 0.1 per cent w/v solution of etoposide 

RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- column temperature: 40", 
mobile phase: A. a mixture of 1 volume of triethylamine, 

1 volume of anhydrous formic acid and 998 volumes of 

water 
B. a mixture of 1 volumepf-tfie thylaMine, 

volume of anhydrous formic acid and 0!5 volut4es of 1 
acetonitrile, 

0 75 25 

7 75 25 

23 27 73 

25 75 25 

Name 
	 Relative 	Correction 

retention time 	factor 

Etoposide impurity D' 
	

0.4 

Etoposide impurity E 2 
	

0.8 

Etoposide (Retention time: 
about 5 minutes) 
	

1.0 

Etoposide impurity C 
	

1.1 

Etoposide impurity B4 
	

12 

Etoposide impurity N 5 
	

3.1 

Etoposide impurity 06 
	

42 
	

I .7 

'lignan P, 

24'-desmethylepipodoPhyllotoxin, 

3a-etoposide, 

'cis-etoposide, 

5(5R,5aR,8aR,9S)-94[4,6-0-[(R)-ethylidene] - 13-D- glucopyranosy l ] 

oxy1-514-[[(5R,5aR,8aR,9S)-5-(4-hydroxy -3,5-dimethoxypheny1)-6- 

 oxo-5,5a,6,8,8a,9-hexahydroisobenzofuro[5,641[ 1,3 ]benzodioxol-9- 

 yl]oxy]3,5-dimethzxoxypheny11-5,8 , 8a,9- tetrahydroisob enzofuro-

[5,6-j][1,3]benzodioxol-6(5aH) -one ,  

6 (5R,5aR,8aR,9S)-94[2,3-bis-0 - (diehloroacety 1 ) -4,6-0- R S)- 

 ethylidene]-13-L-glueoPyranosyl]oxy]-5- ( 4- hy drox y -3,5- 

 dimethoxypheny1)-5,8,8a,9-tetrahydroisobenzofuro[5,67/1[ 1,3 ] benzodioxol- 

Waff)-one. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to etoposide and to cis-

etoposide is not less than 3.0. Ignore any peak due to 
phenolphthalein. 

Inject reference solution (a) and test solution (a). The area of 
any peak corresponding to etoposide impurities B, C, D. E and 

N is not more than the twice the area of the principal peak in 

the chromatogram obtained with reference solution (a) 

(0.2 per cent), the area of any peak corresponding to etoposide 
impurity 0 is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference 

solution 

(a) (0.15 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatog

ram . 

obtained with reference solution (a) (0.1 per cent), then 
 um o

s  
i" the areas 'the secondary peaks is not more than 

1 time 

the area-of the principal peak in the chromatogram obtained 
reference solution (a) (1.0 per cent). Ignore any peak with  

an area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.25g. 

Assay. Determine by liquid chromatography (2.4.14). 

Follow the chromatographic procedure described under 
Related substances. 

Inject reference solution (c). The relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject test solution (b) and reference solution (c)!' 

Calculate the content of C29H32013. 

Storage. Store protected from moisture. 
r40.- 

Etoposide Capsules 

Etoposide Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of etoposide, 
C29H32013• 

CAUTION -Etoposide is potentially cytotoxic. Great care 
should be taken in handling the powder and preparing 
solutions. 

Usual strengths. 50 mg; 100 mg. 

Identification 

Add a quantity of the contents of the capsules containing 
0.1 g of Etoposide to a separating funnel containing 100 ml of 
watet;extract with two quantities, each of 20 ml, of 
dichloromethane, dry the combined organic extracts over 
anhydrous sodium sulphate and filter. Extract the filtrate with 
30 ml of water, filter the dichloromethane layer through 
anhydrous sodium sulphate and evaporate to dryness at 25° to 35" 

under reduced pressure. Dissolve the oily residue in 
5  ml of water shake gently and allow to stand for 30 minutes. 
Filter 

through a sintered-glass funnel, wash the precipitate in the 
funnel with three quantities, each of 20 ml, of water and 

dry the precipitate in the funnel at 40° at a pressure of 2 kPa for 
9
0 minutes. The residue complies with the following test. 

D
etermine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with etoposide RS. 
Tests 

cis-Eto poside. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh a quantity of the mixed contents of 
20 capsules containing about 0.5 g of Etoposide, dissolve in 
the mobile phase and dilute to 100 ml with the mobile phase; 
use immediately. 

Test solution (h). Dilute 1 ml of test solution (a) to 50 ml with 
the mobile phase. 

Reference solution. A 0.5 per cent w/v solution of etoposide 
RS in a mixture of 50 volumes of acetonitrile, 50 volumes of 
water and 0.1 volume of triethylamine and allow to stand for 
40 minutes. 

Use the chromatographic system described under Dissolution. 

Inject the reference solution. The test is not valid unless the 
resolution between the principal peak and the peak immediately 
following the principal peak (cis-etoposide) is at least 1.0. 

Inject test solution (a). The area of any peak corresponding 
to cis-etoposide is not more than the area of the peak in the 
chromatogram obtained with test solution (b) (2 per cent). 
Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of a pH 4.5 buffer prepared by dissolving 
2.99 g of sodium acetate and 14 ml of 2 M acetic acid in 
1000 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Determine 
by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution (a). A 0.005 per cent w/v solution of 
etoposide RS in the dissolution medium. 

Reference solution (b). A solution containing 0.005 per cent 
w/v of etoposide RS and 0.00025 per cent w/v of ethyl 
parahydroxyhenzoate in the dissolution medium. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

phenyl silica gel (10 pm) (such as Bondapak phenyl), 
- mobile phase: a mixture of 26 volumes of acetonitrile 

and 74 volumes of a 0.272 per cent w/v solution of sodium 
acetate adjusted to pH 4.0 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

D. Not less than 80 per cent of the stated amount of C 29 1-11 20 13 . 
Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the mixed contents of 20 
capsnies containing about 40 mg of Etoposide dissolve in the 
lobtle phaseand dilute to 100.0 ml with the mobile phase; use 

Ournedia,tel ' 
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Reference solution (a). A 0.04 per cent w/v solution of 
etoposide RS in the mobile phase. 

Reference solution (b). A solution containing 0.005 per cent 
w/v of etoposide RS and 0.00025 per cent w/v of ethyl 
parahydroxyhenzoate in the mobile phase. 

Use the chromatographic system described under Dissolution. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C29H32013 in the capsules. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. The capsules should not be stored in a 
refrigerator. 

Etoposide Injection 
Etoposide Injection is a sterile material consisting of Etoposide 
Concentrate. It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections in accordance with the manufacturer's instructions, 
immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Infusions). 

Usual strength. 20 mg per ml. 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Etoposide Concentrate 

Etoposide Concentrate is a sterile solution of Etoposide in a 
suitable ethanolic vehicle. 

The concentrate complies with the requirements stated under-
Parenteral Preparations (Concentrated Solutions for 
Injection) and with the following requirements. 

Etoposide Concentrate contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
etoposide, C291432013. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 80 volumes of dIchloromethane, 
25 volumes of acetone, 2.5 volumes of ethanol (95 per-cent) 

and 0.5 volume of water. 

to 25 ml with a mixture of 9 volumes ofdichlorometh ane  
1 volume of methanol. 

Reference solution. A 0.08 per cent w/v solution of etopo 
RS in a mixture of 9 volumes ofdichloromethane and 1 volume  

Test solution. Dilute a volume containing 20 mg of Etopos3i 
and 

side  

of methanol. 

Apply to the plate 10 .t1 of each solution. Allow the m ot 
phase to rise 17 cm. Dry the plate in air, and examine unde r 

 ultraviolet light at 254 nm. The principal spot in the 
 chromatogram obtained with the test solution corresponds to 

that in the chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogi am 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 
• 

pH (2.4.24). 3.0 to 4.0, determined in a solution prepared by 
diluting a volume of the concentrate containing 0.1 g of 
Etoposide to 50 ml with carbon dioxideiree water. 

cis-Etoposide. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the concentrate containin 
0.5 g of Etoposide to 100 ml with the mobile phase. i 

Reference solution (a). Dilute 1.0 ml of the test solutio 
50 ml with the mobile phase. 

Reference solution (b). A 0.5 per cent w/v solution o 
etoposide RS in a mixture of 50 volumes of acetonitrile, 50 
volumes of water and 0.1 volume of triethylamine and al low 
to stand for 40 minutes. 

Use the chromatographic system described under Assay. 

Inject reference solution (b). The test is not valid unless the 
resolution between the principal peak and the peak immediately 
after the principal peak (cis-etoposide) is not less than 1.0. 

Inject reference solution (a) and the test solution. The area of 
any peak corresponding to cis-etoposide is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a). 

Bacterial endotoxins (2.2.3). Dilute the injection in waterfor 

injection to obtain a concentration of 0.31 mg Etoposide 
activity per ml; it contains not more than 2.0 Endotoxin Units 
per mg of etoposide. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the concentrate containing 
about 40 mg of Etoposide to 100.0 ml with the mobile phase. 

Reference solution. A 0.04 per cent w/v solution of etoposide 

RS in the mobile phase. 

Chrothatographic system 
- ,stainless steel column 30 cm x 3.9 mm, packed with 
• phenyl silica gel (10 gm)(such as 1.1Bondapak phenyl)'  

thobile phase: a mixture of 26 volumes of acetonitrile 
and 74 volumes of a 0.272 per cent w/v solution of sodium 
acetate adjusted to pH 4.0 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 µl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inj ect the reference solution and the test solution. 

Ca lculate the content of C29F132013 in the concentrate. 

Storage. Store protected from light. 

Labelling. The label states: (1) the directions for dilution of 
the contents; (2) that the diluted injection is to Jae given by 
intravenous injection; (3) that the concentrate should be 

►tected from light. 

Etoricoxib 

Etoricoxib is 5-Chloro-2-(6-methy1-3-pyridiny1)- 
3-(4-methylsulfonylphenyl)pyridine. 

basis. 

Category. 

 
Etoricoxib contains not less than 98.0 per cent and not more 

Dose. 60 mg to 120 mg daily. 
D

than 102.0 per cent of C18H15CIN20 2 S, calculated on the dried 

egory. Non steroidal anti-inflammatory drug. 

Description. An off white to creamish coloured powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etoricoxib RS 
or with the reference spectrum of etoricoxib. 

chromatogram 

the Assay, the principal peak in the- chromatogram:; 
 with the test solution corresponds to that in the 

  obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution. A0.0005 per cent w/v solution of etoricoxib 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 .tm), 
- mobile phase: a mixture of 50 volumes of 0.05 M 

ammonium acetate and 50 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 235 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.5 per cent). The sum of the area of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 60° under vaccum for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml ofthe mobile phase and dilute to 100.0 ml 
with the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml 
with the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of etoricoxib 
RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution and the test solution. 

Calculate the. content of C I8H 15CIN 202 S. 

Storage. Store protected from light and moisture. 

• J , 

2020 



114 

1 P 201 

Inject the reference solution. The test is not valid unless ti 
relative standard deviation for replicate injections is not m o  

than 2.0 per cent. 
Inject the reference solution and the test solution. 

Calculate the content of C181-115C1N202S in tablets. 

8 

re 

1 

C20142402 
Exemestane is 6-methyleneandrosta-1, 4-diene-3, 17-dic 

Exemestane contains not less than 97.0 per cent and not 
than 103.0 per cent of C20112402, calculated on the dried 

Category. Aromatase inhibitors. 

Description. A white crystalline powder. 

Identification 

Mol.Wt. 296.4 

more 
basis. 

one. 

ETORICOXIB TABLETS 

EtoricoxibTablets 
Etoricoxib Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of etoricoxib, 

C i8HisaN202S. 

Usual strengths. 60 mg; 90 mg; 120 mg. 

Identification 
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of buffer solution prepared by dissolving 

1.38 g of monobasic sodium phosphate and 10 g of sodium 

lauryl sulphate in 1000 ml of water, adjusted to pH 7.0 with 

1 M sodium hydroxide, 
Speed and time. 100 rpm and 45 minutes. 
Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at about 
240 nm (2.4.7). Calculate the content of C, 8H 15C1N202S in the 

medium from the absorbance obtained from a solution of 

known concentration of etoricoxib RS in the dissolution 

medium in such manner to get similar concentration of the test 

solution. 
D. Not less than 70 per cent of the stated amount of 

C181-115C1N202S. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. 
Weigh and powder 20 tablets. Disperse a quantity 

of powder containing 50 mg of Etoricoxib with 50 ml of 

methanol with the aid of ultrasound and dilute to 100.0 ml 

with methanol. Dilute 1.0 ml of this solution to 10.0 ml with 

methanol. 

acetonitrile, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 

- injection volume: 20 pl. 

CH2 

A.Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with exemestane RS 

or with the reference spectrum of exemestane. 

B. When examined in the range 220 to 300 nm (2.4.7), a 0.001 

per cent w/v solution in ethanol (95 per cent), shows 

absorption maxima at about 246 nm the absorbance 
at the 

absorption maxima is between 0.467 to 0.495. 

Tests 

Melting range (2.4.21).192°  to 195°. 

Specific optical rotation (2.4.22). + 280° to +300° , determined 

in a 1.0 per cent w/v solution in methanol. 
■ 

Related substances. Determine by liquid chromatograp
h,  

(2.4.14). 	

m Test solution. 
Dissolve 25 mg of the substance under l with 

mobile phase: a mixture of 60 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water previously adjusted 
to pH 4.5 with orthophosphoric acid and 40 volumes of 
acetonitrile. 
flow rate: 1.5 ml per minute, 

spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

Nam 	 Relative 
retention time 

41 .,4-nAndrastadione A 
 drastadione 

0.70 

0.95 

Exemestane (Retention time: about 18 minute) 1.00 

6- M ..thyleneandrosta-4-ene-3, 1 7-dione 1.35 

Inject the reference solution. The test is it valid unless the 
resolution between the peak due to 4-andrastadione and 
exemestane is not less than 1.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 1,4-andrastadione ; 4-andrastadione 
and 6 - methyleneandrosta-4-ene-3,17-dione is not more than 
0.6 times the area of the respective peak in the chromatogram 
obtained with the reference solution (0.3 per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
of the exemestane peak in the chromatogram obtained with 
the reference solution (0.1 per cent) and the sum of the areas 
of all secondary peaks is not more than 2 times the area of the 
peaks corresponding to principal peak obtained with reference 
solution (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metal, Method B (20 ppm). 

Sulp.li 

on drying

ash ( 2.3.18). Not more than 0.1 per cent. 
Loss 

n 1  

In drying (2.4.19). Not more than 0.5 per cent, determined 
g by drying in an oven at 105° for 3 hours. 

Assay . Dissolve 25 mg of substance under examination in 
ethanol 95 per cent) and dilute to 25 ml with ethanol (95 per 
cent). Dilute 1.0 ml of this solution to 100.0 ml with ethanol 
(95 per cent). Measure the absorbance of the resulting 
solut ion at the maximum at about 246 nm (2.4.7). 

C  

)lantethaet  c2o4n6tennmt .  

Storage. 	

C20 1-1 2402  taking 481 as the specific 
absorbance  

N. Store protected from moisture. 

Exemestane Tablets 

Exemestane Tablets contain not less 
not more than 110.0 per cent of 
exeme 

Usual strength. 25mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 
Apparatus No.1 
Medium. 900 ml of 0.5 per cent w/v sodium lauryl sulphate, 
Speed and time. 100 rpm and 45 minutes 

Withdraw a suitable volume of the medium and filter. 

Measure the absorbance of the filtrate suitably diluted if 
necessary, with the dissolution medium at the maximum at 
about 246 nm (2.4.7). Calculate the content of C20H 2402  in the 
medium from the absorbance obtained from a solution of 
exemestane RS, prepared by dissolving in minimum quantity 
of ethanol (95 per cent) and diluted suitably with the 
dissoluion medium to get similar concenration of the test 
D

s o. Not less ss than 75.0 per cent of the stated amount of C20H2402• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powdered tablets containing 50 mg of exemestane 
in 30.0 ml of acetonitrile with the aid of ultrasound for 5 
minutes and dilute to 50.0 ml with acetonitrile and filter and 
filter. Dilute 5.0 ml of this solution to 20.0 ml with the mobile 
phase. 

Reference solution. A solution containing 0.000125 per cent 
w/v each of exemestane, 1,4-andrastadione, 4-andrastadione 
and 6- methyleneandrosta-4-ene-3,17-dione in acetonitrile. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 60 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthopho.sphiric acid in 1000 ml of water previously 
adjusted to pH 4.5 with orthophosphoric acid and 40 
volumes of acetonitrile. 
flow: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Name 	 Relative 
retention time 

0.70 

0.95 

1.00 

1.35 
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Exemestane 

Reference solution. A0.005 per cent w/v solution of etoricoxib 

RS in the methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica 	, acetonitrile. 

prepared by dissolving 6.8 g of potassium dihydrogen 

f water adjusted to pH 

- mobile phase: a mixture of 55 volumes of buffer solution Reference solution. A solution containing 0.0012 

orthophosphate in 1000 ml o , 
H 3.5 w/v each of exemestane RS, 1,4-andrastac 

with orthophosphoric acid and 45 volumes of 
andrastadione and 6- methyleneandrosta -4-ene-3,1  

examination in acetonitrile and dilute to 10.0 

acetonitrile 
otriatograrihic system 

.a ,staintess steel column 25 cm x 4.6 mm, 
octackcylsilane bonded to porous silica (5 

- . 

icked 
p 

5 per cent 
lione, 4- 

7-dionein  

stave C 14 CI  -20-24 	• 

1,4-Andrastadione 

than 	 4-AftdrasoneY.  
the stated,. 'amount of Exentestane ffittention time: about 18 minute) 

ti 
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EZETIMIBE TABLETS 

     

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to 4-andrastadione and 

exemestane is not less than 1.0. Ezetimibe contains not less than 98.0 per cent and not 
than 102.0 per cent of C 241-12,F2NO3, calculated on the more 
basis. 

Category. Antihyperlipidemic. Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any Description. A white to off white, crystalline powder. 

Determine by infrared absorption spectrophotometry 2.4.6). 

peak corresponding to 4-andrastadione and 1,4-andrastadionc 
I 	 - 1? is not more than the area of the corresponding peak in the 
	

dentification 
chromatogram obtained with the reference solution (0.5 per 

cent), the area of any peak corresponding to 6- Compare the spectrum with that obtained with ezetimibe RS 
methylencandrosta-4-ene-3,17 -dione is not more than the area or with the reference spectrum of ezetimibe. 
of the corresponding peak in the chromatogram obtained with 
the reference solution (0.5 per cent), the area of any other 
secondary peak is not more than 0.4 times the area of the 
exemestane peak in the chromatogram obtained with the Specific optical rotation (2.4.22). -25.0° to -34.0°, determined 
reference solution (0.2 per cent) and the sum of all the in a 1.0 per cent w/v solution in methanol. 

impurities is not more than 2.0 per cent. 	 Related substances. Determine by liquid chromatog 

Other tests. Comply with the test stated under Tablets. 	(2.4.14). 

Test solution. Dissolve 25 mg of the substance under Assay. Determine by liquid chromatography (2.4.14), as 
described in the test for Related substances with the following examination in 25.0 ml of acetonitrile. 

modifications. 	 Reference solution. A 0.001 per cent w/v solution of ezetimibe 

Reference solution. A solution containing 0.025 per cent w/v RS in acetonitrile. 

solution of exemestane RS prepared by dissolving in minimum 
quantity of acetonitrile and further diluted with the mobile 

phase. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 201-1 2402 in the tablet. 

Storage. Store protected from moisture. 

In the 
a of any 
a of the 
(0.5 per 
cs is not 
with the 

Heavy metals (2.3.13). 2.0 g complies with the limit for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

MO Wt. 409.4 Assay,Dc.terinine  by liquid chromatography (2.4.14) 
C24 H21F2NO3 	 -  

Ezetimibe is (3R,45)-1-(4-Fluoropheny1)-3 -0473.7(4-fluoro:  Test .gplution. Dissolve 20 mg of the substance under 

phenyl)-3-hydroxypropy1]-4-(4-hydroxyphenk)-`17azeticlinone examination in 100.0 ml of the acetonitrile. 

Tests 

raphy 

Ezetimibe 

OH 
1 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packe 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 50 volumes of buffer s 
prepared by dissolving 0.77 g of ammonium aci 

1000 ml of water and 50 volumes of acetonitril 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 IA 

Inject the reference solution. The test is not valid un 
column efficiency is not less than 2000 theoretical ph 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution 
chromatogram obtained with the test solution, the are 
secondary peak is not more than 0.5 times the are 
principal peak obtained with the reference solution 

OH cent) and the sum of areas of all the secondary peal 
more than the area of the principal peak obtained 
reference solution (1.0 per cent). 

olution 
state in 
e, 

Lai 
d with 

ess the 
tes and 

Determine sen:hiilite by liquid chromatography (2.4.14). 

ine:erumene.' 

 

R 	

ion. Dilute the filtrate if necessary with the dissolution 

RS in the 
100.0ml 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 1.0 per cent w/v sodium lauryl sulphate, 
Speed and time. 75 rpm and 45 minutes. 
Withdraw a suitable volume of the medium and filter. 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Usual s 

Identification 

Refert 
RS in 

Use c 
substa 

Inject 
relativ 
than 2. 

Inject 

Calcul 

Storag 

Ezet 
Ezetim 
more tf 
C24F121 F 

imibe Tablets 	ov- 

ibe Tablets contain not less than 90.0 per cent and not 
Ian 110.0 per cent of the stated amount of ezetimibe, 
2NO3 . 

ince solution. A 0.02 per cent w/v solution of ezetimibe 
acetonitrile. 

hromatographic system as described under Related 
aims. 

the reference solution. The test is not valid unless the 
e standard deviation for replicate injections is not more 
0 per cent. 

the reference solution and the test solution. 

ate the content of C24H21F2 NO3. 

e. Store protected from light and moisture. 

trength. 10 mg. 

e solution. A0.025 per cent w/v solution of ezetimibe 
mobile phase. Further dilute 5.0 ml of this solution to 
with the dissolution medium. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C241 -121 F,NO3  in the tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 25 mg of Ezetimibe with 15 ml 
of the mobile phase, with the aid of ultrasound 10 minutes and 
dilute to 25.0 ml with the mobile phase, centrifuge. Dilute 
5.0 ml of the supernatant liquid to 25.0 ml with the mobile phase. 

Reference solution. A 0.02 per cent w/v solution of ezetimibe 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 iAm), 
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 0.77 g of ammonium acetate in 
1000 ml of water and 50 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 pl. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications. 

Test solution. Disperse one tablet in 30 ml of the mobile phase, 
with the aid of ultrasound for 15 minutes and dilute to 50.0 ml 
with the mobile phase. Centrifuge and use the supernatant 
liquid. 

Calculate the content of C24}121 

Use chromatographic system as described under Assay. 

Calculate the content of C241 -121F2NO3  in the medium. 

D. Not less than 70 per cent of the stated amount of 
C24H21F2NO3. 

Uniformity of content. Complies with the test stated under 
tablets. 

F2NO3  in the tablet. 
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Famotidine 

Famotidine Tablets 
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Fenofibrate 
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Fentanyl Citrate 

Fentanyl Injection 
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Ferrous Fumarate Tablets 
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Dried Ferrous Sulphate 

Ferrous Sulphate Tablets 
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Flavoxate Tablets 

Flucloxacillin Sodium 

Flucloxacillin Capsules 

Flucloxacillin Oral Solution 

Fluconazole 

Fluconazole Capsules 

Fluconazole Oral Suspension 

Fluconazole Tablets 

Flucytosine 

Flucytosine Capsules 

Flucytosine Oral Suspension 

Flucytosine Tablets 

Fludarabine Phosphate 

Fludarabine Phosphate Injection 

Fludrocortisone Acetate 

Fludrocortisone Tablets 

Flumazenil 

Flumazenil Injection 

Fluocinolone Acetonide 

Fluocinolone Cream 

Fluorescein Sodium 

Fluorescein Eye Drops 

Fluorescein Injection 

Fluorometholone 

Fluorometholone Eye Drops 

Fluorouracil 

Fluorouracil Injection 

Fluoxetine Hydrochloride 

Fluoxetine Capsules 

Fluoxetine Oral Solution 

Fluoxetine Tablets 

Flupentixol Decanoate 

Flupentixol Injection 

Fluphenazine Decanoate 

Fluphenazine Decanoate Injection 

Fluphenazine Hydrochloride 

Fluphenazine Hydrochloride Injection 

Fluphenazine Tablets 

Flurazepam Hydrochloride 
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Flurbiprofen 

Flurbiprofen Tablets 

Flurbiprofen Sodium 

Flurbiprofen Eye Drops 

Flutamide 

Flutamide Capsules 

Flutamide Tablets 

Fluticasone Propionate 

Fluticasone Cream 

Fluticasone Propionate Inhalation 

Fluticasone Propionate powder for Inhalation 

Fluticasone Nasal Spray 

Fluticasone Ointment 

Fluvastatin Sodium 

Fluvastatin Capsules 

Fluvoxamine Maleate 

Fluvoxamine Tablets 

Folic Acid 

Folic Acid Tablets 

Folic Acid and Methylcobalamin Tablets 

Fomepizole 

Formoterol Fumarate Dihydrate 

Formoterol Fumarate and Budesonide powder for Inhalation 

Fosinopril Sodium 

Fosinopril Sodium Tablets 
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FAMCICLOVIR TABLETS 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of famciclovir 
RS in the mobile phase. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
— mobile phase: a mixture of 80 volumes of 0.02 M 

potassium dihydrogen orthophosphate and 20 volumes 
of acetonitrile, 

— flow rate: 1 ml per minute, 
— spectrophotometer set at 305 nm, 
— injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C141-119N504. 

clovir 

N 	N  

H2N 

H3 C 0 	y  C H3 

0 

Mol. Wt. 321.3 

Famciclovir 
C14H19N5°  4 

s i 2-Acetoxymethy1-4-(2-amino-9H-purine- 
9-yl)butyl acetate 

Famciclo vir contains not less than 98.0 per cent and not more 
than 102. 0 per cent of C 14H 19N504, calculatece6n anhydrous 
basis. 

DCaotsege.  or 

Inherpes 

 Anerpteiv

ira

s 

zoster 500 mg every 8 hours for 7 days; in 
immunocompromised patients 500 mg TID for 10 days; in first 
episode of genital herpes 250 mg TID for 5 days; in recurrent 
genital herpes 125 mg twice daily for 5 days; in 
immunocompromised patients 500 mg TID for 7 days; in 
suppression of recurrent genital herpes 250 mg twice daily for 
up to 1 year; in recurrent genital herpes simplex infections, the 
dose is 500 mg twice daily for 7 days. 

Description. A white to cream coloured powder. 

MONOGRAPHS 

Frovatriptan Succinate 

Fructose 

Fructose Injection 

Frusemide 

Frusemide Injection 

Frusemide Tablets 

Fulvestrant 

Fumaric Acid 

Furazolidone 

Furazolidone Oral Suspension 

Furazolidone Tablets 

Fusidic Acid 

Fusidic Acid Cream 

INDIAN PHARMACOPOEIA 

2131 

2132 

2133 

2133 

2134 

2135 

2136 

2137 

2138 

2139 

2139 

2139 

2140 

Identifi :ation 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with famciclovir RS 
or with the reference spectrum of famciclovir. 

B.When examined in the range from 200 nm to 400 nm (2.4.7), 
a 0.001 p ?,r cent w/v solution in methanol exhibits absorption 
maxima a t 222 nm, 243 nm and 309 nm (2.4.7). 

Famciclovir Tablets 

Famciclovir Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
famciclovir, C14H19N504• 

Usual strengths. 250 mg; 500 mg. 
Tests 

PH (2.4.24). 6.0 to 7.5, determined on 1.0 per cent w/v solution. 
Related substances. Determine by liquid chromatography 

wavelength at 221 nm. 

l 
Use chromatographic 

(2.4.14). 

Test .solu tion.  

Inject the test solution. 

Dissolve 50 mg of the substance under

lution. The area of any secondary peak is not 

ion in the mobile phase and dilute to 50.0 ml with the examination  
mobile phase. l 

peaks i s  
- 

 system as described in the Assay using 
detector v 

than 0.5 per cent. The sum of areas of a11 the secOr166i,, 
not more than 1.0 per cent, caleulated by area 

o 
more tha 

nonnaliszition. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of mixed phosphate buffer pH 6.8, 
Speed and time. 50 rpm and 45 minutes. 

Wit raw a -tiiiable volume of the medium and filter. Dilute 
the filtrate if necessary with the dissolution medium and 
measure the absorbance at the maximum at about 305 nm (2.4.7). 
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FAMOTIDINE TABLETS 

       

          

          

          

          

Famotidine 

NH 2  0 0  

H 2N -...//N 
	

N 	NH2 
. 

S 
NH 2  

C81-1 15N70,S3 

Famotidine is [1-amino-3-[[[2-(diaminomethylene)amino] - 

 4-thiazolyllmethyljthio]propylidene]sulphamide. 

Famotidine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C 8H 15N 702S3, calculated on the dried 

basis. 

Category. Antiulcer. 

Description. A white or yellowish-white, crystalline P6*
,..6  

or crystals. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6)

. Compare the spectrum with that obtained with famotidin e  Rs 
or with the reference spectrum of famotidine. 

Tests 

Appearance of solution. Dissolve 0.2 g in a 5.0 per cent w/v 

solution of hydrochloric acid, heating to 40°, if necessary, 
and dilute to 20.0 ml with the same acid. The solution is clear 
(2.4.1) and not more intensely coloured than reference solution 
BYS7 (2.4.1). 

Related substances. Determine by liquid chromatograph y 

 (2.4.14). 

Test solution. Dissolve 12.5 mg of the substance under 
examination in 25.0 ml of mobile phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with mobile phase A. Dilute 1.0 ml of this solution to 
100.0 ml with mobile phase A. 

Reference solution (b). Dissolve 2.5 mg of famotidine impurity 
D RS [34112-[(diaminomethylene)amino]thiazol-4- 
ylimethyl]sulphanyl] propanamide RS] in methanol and 
dilute to 10.0 ml with the same solvent. To 1.0 ml of the solution, 

add 0.5 ml of the test solution and dilute to 100.0 ml with 

mobile phase A. 

Reference solution (c). Dissolve 5 mg offamotidinefor system 

suitability RS (famotidine impurities A, B, C, D, E, F, G) in 
mobile phase A and dilute to 10.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 nm). 

- column temperature 50°, 
- mobile phase: A. a mixture of 6 volumes of methanol. 94 

volumes of acetonitrile and 900 volumes of a 0.1882 per 

cent w/v solution of sodium hexanesulphonate 
previously adjusted to pH 3.5 with acetic acid, 

B. acetonitrile, 

- a gradient programme using the conditions given bel 

- spectrophotometer set at 265 nm, 
injection volume: 20 I.11. 

Time 
(in min.) 

0 

23 

27 

47 

Inject reference solution (c). The relative retention time with 
reference to famotidine for 3 - [[[2-[(diaminomethylene)amino] 
thiazol-4-yl]methyl]sulphanyl]propanamide (famotidine 
impurity D) is about 1.1, for 3-[[[2-[(diaminomethylene) 
amino]amino]thiazol-4-yl]methyl]sulphany1J-N-
sulphamoylpropanamide ( famotidine impurity C ) is about 
I.'', for N -cyano-3-M2-Rdiaminomethylene)aminoithiazol-
4.Amethylisulphanylipropanimidamide (famotidine impurity 
G) is about 1.4, for 3-[[[2-[(diaminomethylene)amino]thiazol-
4-yl]methylisulphanyl]propanoic acid ( famotidine Impurity F 
) is about 1.5 , for 3- [[[2- Rdiaminomethylene)aminoithiazol-
4-yl]methylisulphanyl]propanimidamide (famotidine impurity 
A) is about 1. 6, for 3,5-bis[2-[[[2-[(diaminomethylene) 
amino]thiazol -4-yl]methyl]sulphanyl]ethyli-4H-1,2,4,6- 
thiatriazinel,1-dioxide ( famotidine impurity B) is about 2.0 , 
for 2,2'-[disulphanediylbis (methylenethiazole-4,2-diy1)] 
diguanidine (famotidine Impurity E ) is abor2.1. 

For calculation of contents, multiply the areas of each known 
impurity by its correction factor, for impurity A=1.9, impurity 
B=2.5, impurity C =1.9, impurity F=1.7, impurity G =1.4 . 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to famotidine and famotidine 
impurity D is not less than 3.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
each secondary peak due to famotidine impurity A and G is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent ) and for each famotidine impurity B,C,D and E is not 
more than three times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent ), and the area of the peak due to famotidine impurity F is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent ). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); the sum of the areas 
of al 1 other secondary peaks is not more than 10 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent); Ignore any peak with an 
area less than 0.2 times the area of the principal peak in the 
chrotnatogram obtained with reference solution (a) (0.02 per 
cent I. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 percent determined 
on 1.0 g by drying in an oven at 80° at a pressure rrot .exCeeding 
0.67 kPa for 5 hours. • 

Assay. Weigh 0.12 g, dissolve in 60 ml of anhydrous acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01687 g of 
C8H 15N702S3 . 

Storage. Store protected from light. 

Famotidine Tablets 
Famotidine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of famotidine, 
C8H 15N702S3 . 

Usual strengths. 20 mg; 40 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of 13.5 M ammonia, 20 
volumes of toluene, 25 volumes of methanol and 40 volumes 
of ethyl acetate. 

Test solution. Shake a quantity of the powdered tablets 
containing about 40 mg of Famotidine with 4 ml of glacial 
acetic acid, dilute to 10 ml with the same solvent, centrifuge 
and use the clear supernatant liquid. 

Reference solution. A 0.4 per cent w/v solution of famotidine 
RS in glacial acetic acid. 

Apply to the plate 10 Ill of each solution. Dry the plate in air 
and examine at 254 nm, The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of phosphate buffer prepared by dissolving 
13.61 g of potassium dihydrogen orthophosphate in water, 
adjust the pH to 4.5 with orthophosphoric acid or 1 M 
potassium hydroxide, add sufficient water to produce 
1000 ml, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determineby liquid chromatography (2.4.14). 

Calculate the content of C 14H I9N 504 in the medium from the 
absorbance obtained from a solution of known concentration 
offamciclovir RS in the dissolution medium. 

D. Not less than 70 per cent of the stated amount C 1 4K9N504. 

Other tests. Comply with the tests stated in the Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Famciclovir in 30 ml of the 
mobile phase with the aid of ultrasound for 15 minutes and 
dilute to 50.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of famciclovir 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 75 volumes of buffer solution 
prepared by dissolving 3.85 g of ammonium acetate in 

1000 ml of water, adjusting the pH to 7.0 with ammonia 

solution and 25 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at: 300 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I4 H 19N504in the tablets. 

Mol. Wt. 337.5 
Mobile phase A 
(per cent v/v) 

Mobile phase B 	Flow rate 

(per cent v/v) 	(ml per ma) 

100 0 1 

96 4 1 

96 4 

78 22 2 

100 0 2 

100 0 • 
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FELODIPINE 

    

Test solution.Dilute the filtrate suitably to obtain a solution 
containing 0.001 per cent w/v of Famotidine with the 
dissolution medium. 

Reference solution. A 0.001 per cent w/v solution offamotidine 

RS in the dissolution medium. 

Use chromatographic system as described in the Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 1 5N702S3in the tablet. 

D. Not less than 70 per cent of the stated amount of 
C8H I5N702S3 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 0.05 M potassium dihydrogen phosphate, 
adjusted to pH 6.0 with 1 M potassium hydroxide. 

Test solution. Shake a quantity of intact tablets containing 
about 0.2 g of Famotidine, with 200 ml of the solvent mixture, 
add 200 ml of methanol. Shake for 60 minutes and dilute to 
500 ml with the solvent mixture. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the solvent mixture. 

Reference solution (b). Dilute 1 ml of the test solution to 10 ml 
with the solvent mixture. Dilute 1 ml of this solution to 50 ml 
with the same solvent. 

Reference solution (c). Dissolve 2 mg each of 3-1112- 
[(diaminomethylene)amino]-1,3-thiazol-4- ylJmethylJ 
sulphiny1J-N-sulphamoylpropanamidine RS (famotidine 
impurity C RS), 3-[2-(Diaminomethylene-amino)-1,3-thiazol-
4-ylmethylthio]propanoic acid RS (famotidine degradation 
impurity 1) and 342-(Diaminomethyleneamino)-1,3-thiazol-
4-ylmethylthio] propanamide RS (famotidine degradation 
impurity 2) in 40 ml of acetonitrile. Add 40 ml of methanol 
and dilute to 200 ml with the solvent mixture. Dilute 1 ml of 
this solution to 5 ml with the solvent mixture. 

Reference solution (d). Dissolve 8 mg of famotidine RS in 
20 ml of solvent mixture (solution A). To 1 ml of this solution, 
add 0.05 ml of hydrogen peroxide solution (generates 
famotidine degradation impurity 3). 

Reference solution (e). Dilute 1.0 ml of solution A with 
100.0 ml of the solvent mixture. Further 
volume of this solution with an equal vol 
solution (c). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(51.1m) (such as Inertsil ODS-2), 

- column temperature. 40°, 
- mobile phase: a mixture of 7 volumes of acetonitrile 

and a mixture of 93 volumes of 0.1 M sodium acetate 
containing 0.1 per cent v/v of triethylamine, adjusted 
to pH 6.0 with glacial acetic acid, 

- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 275 nm, 
- injection volume: 50 gl. 

Inject reference solution (e). The test is not valid unless the 
resolution between the peaks due to famotidine and famotidine 
impurity C is not less than 1.4 and between the peaks due to 
famotidine and famotidine degradation impurity 2 is not less 
than 1.4. 

Inject reference solutions (a), (b), (c) and (d) and the test 
solution. In the chromatogram obtained with the test solution 
the areas of peaks corresponding to famotidine impurity C or 
famotidine degradation impurities 1 and 2 is not more than the 
area of the corresponding peaks in the chromatogram obtained 
with reference solution (c) (0.5 per cent each), the area of peak 
corresponding to famotidine degradation impurity 3 is not 
more than the area of the peak in the chromatogram obtained 
with reference solution (a) (1.0 per cent) and the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent). The sum of the areas of all the secondary 
peaks is not more than 12.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) (2.5 
per cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of intact tablets containing 
about 0.2 g of Famotidine with 200 ml of the solvent mixture, 
add 200 ml of methanol. Shake for 60 minutes and dilute to 
500 ml with the solvent mixture. Dilute 1.0 ml of this solution to 
5.0 ml with the solvent mixture. 

Reference solution. Dissolve 8 mg offamotidine RS in 4 ml of 

methanol, dilute to 20 ml with the solvent mixture. Dilute 
1.0 ml of this solution to 5.0 ml with the solvent mixture. 

Use chromatographic system as described in the Related 
substances. 

Inject- the feference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

Fasudil Hydrochloride 

HNfl 
N 

'0 

C141-117N302S,HC1 
	

Mol Wt. 327.8 

Fasudil Hydrochloride is 5-(1,4-Diazepane-l-sulfonyl) 
isoquinoline hydrochloride. 

Fasudil Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 1 41-117N302 S,HC1 , 
calculated on the anhydrous basis. 

Category. Cerebral Vasodilator . 

Description. An off-white to creamy-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fasudil 
hydrochloride RS or with the reference spectrum of fasudil 
hydrochloride. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase. 

Reference solution (a). A 0.0075 per cent w/v solution of 
isoquinoline-S-sulphonic acid RS in the mobile phase . 

Reference solution (b). Dissolve 50 mg of fasudil 
hydrochloride RS in the mobile phase,add 1.0 ml of reference 
solution (a) and dilute to 50.0 ml with the mobile phase . 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 85 volumes of water, 15 

volumes of acetonitrile and 0.5 volume 
acid, adjusted to pH 7.0 with triethyl 

- flow rate: 1 ml per minute, 

CI 411 1 7N302S,HCI. 

Felodipine 

CI8H19C 12 N 04 
	

Mol. Wt. 384.3 

Felodipine is ethyl methyl (4RS)-4-(2,3-dichloropheny1)- 
2,6-dimethy1-1,4-dihydropyridine-3,5-dicarboxylate. 

Felodipine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C181-11902N04, calculated on the dried 
basis. 

Category. Antihypertensive. 

mg once daily. 

hite or light yellow crystalline powder. 

e a- 

than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of famotidine, C 8H 15N702 S3 . 

- spectrophotometer set at 225 nm, 
- injection volume: 10 gl. 

The relative retention time for isoquinoline-5-sulphonic acid 
with respect to fasudil is about 0.25 

Inject reference solution (b). The test is not valid unless the 
resolution between fasudil and isoquinoline-5-sulphonic acid 
is not less than 10.0, the column efficiency is not less than 
3000 theoretical plates and the tailing factor is not more than 
2.0. 

Inject the test solution. The area of peak due to isoquinoline-
5-sulphonic acid is not more than 0.5 per cent, the area of any 
other secondary peak is not more than 0.5 per cent and and 

, HCI the sum of areas of all the secondary peaks is not more than 
2.0 per cent, calculated by area normalization. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 2.5 to 3.5 per cent, determined on 0.5 g. 

Assay. Dissolve 0.3 g and 0.6 g of mercuric acetate in 
40.0 ml of glacial acetic acid, add 15 ml of acetic anhydride. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03278 g of 
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2.propanol and 25 ml of 1 M perchloric acid. Titrate slowly 

with 0.1 M cerium ammonium sulphate until the pink colour 
disappears using 0.05 ml offerroin sulphate solution as an 

0i111 ml 

of 

indicator. 

 gr. Store protected from light. 

.1 M cerium ammonium sulphate is equivalent to 

.0  

ofC 1 8H 19C12N04. 

Storage. 
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2&37  • 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with felodipine RS 
or with the reference spectrum of felodipine. 

B. When examined in the range 220 nm to 400 nm (2.4.7), a 
0.0015 per cent w/v solution in methanol, shows absorption 
maxima at about 238 nm and 361 nm; the absorbane ratio of 
361 nm and 238 nm is between 0.34 to 0.36. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 40 volumes of ethyl acetate and 

60 volumes of cyclohexane. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of methanol . 

Reference solution (a). Dissolve 10 mg of felodipine RS in 

10.0 ml of methanol. 

Reference solution (b). Dissolve 5 mg of nifedipine RS in 
5.0 ml of reference solution (a). 

Apply to the plate 5µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows 2 clearly separated 
spots. 

D. Dissolve 0.15 g in a mixture of25 ml of2-methy1-2-propanol 

and 25 ml of perchloric acid solution. Add 10 ml of 0.1 M 

cerium sulphate, allow to stand for 15 minutes, add 3.5 ml of 
strong sodium hydroxide solution and neutralise with dilute 
sodium hydroxide solution. Shake with 25 ml of 
dichloromethane, evaporate the lower layer to dryness on a 
water-bath under nitrogen (the residue is also used in the test 
for related substances). Dissolve 20 mg of the residue in 
50.0 ml of methanol, Dilute 2 .0 ml of this solution to 50.0 ml 
with methanol. When examined in the range 220 nm to 400 nm 
(2.4.7), the resulting solution shows an absorption maximum 
only at about 273 nm. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
methanol (Solution A) is clear (2.4.1). 

Light absorption. Not more than 0.1, determined at 440 nm 
(2.4.7) on solution A.  

Related substances. Determine by liquid chrornatOgraphy 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test soluti 
100.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the mobile phase. 	 'test 
Reference solution (c). Dissolve 10 mg of the residue obtained 
in identification test D [ethyl methyl 4-(2,3-dichloropheny1).. 
2,6-dimethylpyridine-3,5-dicarboxylate] (felodipine impurit y  A) 
and 5 mg of felodipine RS in the mobile phase, then dilute to 
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 20 volumes of methanol, 40 

volumes of acetonitrile and 40 volumes of aphosphate 
buffer solution pH 3.0 containing 0.08 per cent w/v of 
orthophosphoric acid and 0.8 per cent w/v of sodium 
dihydrogen phosphate, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 201.11. 

Inject reference solution (c). The test is not valid unless 
resolution between the peaks due to felodipine and felodipine 
impurity A is not less than 2.5. The order of elution is dimethyl 
4-(2,3-dichloropheny1)-2,6-dimethy1-1,4-dihydropyridine-
3 ,5-dicarboxylate, (felodipine impurity B), ethyl methyl 
4-(2,3-dichloropheny1)-2,6-dimethylpyridine-3,5-dicarboxylate 
(felodipine impurity A), 	felodipine and diethyl 
4-(2,3-dichloropheny1)-2,6-dimethy1-1,4-dihydropyridine -

3,5-dicarboxylate (felodipine impurity C). 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of secondary peaks corresponding to felodipine 
impurity B and C is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). Sum of all 
other secondary peaks is not more than three times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.02 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on, drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

'zdAssay;Weigh -0:16 g, dissolve in a mixture of 25 ml of 2-methyl 

034 

Felodipine Prolonged-release Tablets 

Felodipine Sustained-release Tablets; Felodipine 
Extended-release Tablets 

Felodipine Prolonged-release Tablets manufactured by 
different manufacturers, whilst cfpnplying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Felodipine Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of felodipine, C 18H 19C12N04. 

Usual strengths. 2.5 mg; 5 mg; 10 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Proceed as directed in the Assay, except that 
after centrifuging a portion of the solution at high speed for 
15 minutes, filter. 

Reference solution (a). A 0.02 per cent w/v solution of 
felodipine impurity A RS in methanol. Dilute 10.0 ml of this 
solution to 100 ml with the mobile phase. 

Reference solution (b). A 0.2 per cent w/v solution of 
felodipine  RS in methanol. 

Reference solution (c). Dilute 15.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to 100 ml with the mobile 
phase. 

Reference solution (d). Dilute 10.0 ml of reference solution (a) 
to 100 ml with the mobile phase. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 ram, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture 40 volumes of a buffer solution 

prepared by dissolving 6.9 g of monobasic sodium 
phosphate in about 800 ml of water, adjusted to pH 3.0 
with orthophosphoric acid and dilute to 1000 ml with 
water, 40 volumes of acetonitrile and 20 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 40 gl. 

Inject reference solution (c). The test is not valid unless the 
relative retention time with reference to felodipine for 
felodipine impurity A is about 0.75 and the resolution between 
the peaks due to felodipine and felodipine impurity A is not 
less than 1.5 and the theoretical plates is not less than 1500. 

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to felodipine impurity A is not more than 2.0 per cent 
the area of the principal peak in the chromatogram obtained 
with reference solution (d). 

Uniformity of content. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 

Test solution. Sonicate 1 tablet with 40 ml of acetonitrile for 
20 minutes and add 20 ml of methanol, and then shake by 
mechanical means for 30 minutes. Allow to cool to room 
temperature, dilute to 100.0 ml with the buffer solution. 
Centrifuge for 15 minutes. Dilute a portion of the supernatant 
with mobile phase to obtain a solution containing about 201.1g 
of felodipine per ml, filter. 

Inject 40 .tl of the reference solution and the test solution. 

Calculate the content of felodipine, CI 8H 19C12N04  in the Tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. Dissolve 6.9 g of monobasic sodium 
phosphate in about 800 ml of water, adjust to pH 3.0 with 
orthophosphoric acid and dilute to 1000 ml with water. 

Test solution. Weigh and powder 10 tablets. Disperse a 
quantity of powder containing about 10 mg of Felodipine with 
40 ml of acetonitrile and 20 ml of methanol, and sonicate for 
5 minutes. Add about 30 ml of buffer solution, and shake by 
mechanical means for 30 minutes. Allow the solution to cool 
to room temperature, dilute to 100.0 ml with buffer solution. 
Centrifuge for 15 minutes. Dilute 10 ml of the supernatant to 
50 ml with the mobile phase, filter. 

Refrrence, solution (a). A 0.2 per cent w/v solution of 
felodipine RS in methanol. 

renee Solution (b). Dilute a volume of reference solution 

FELODIPINE FELODIPINE PROLONGED-RELEASE TABLETS 



Fenbendazole 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to fenbendazole and 
mebendazole is not less than 1.5. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
secondary peak due to fenbendazole impurity A is not more 
than 2.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The area of secondary peak corresponding to 
fenbendazole impurity B is not more than 2.5 times the areaof 
the corresponding peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent ), the area of any other 
sedditdary peal* not more than twice the area of the principa l 

 peak in the chromatogram obtained with reference solutton 

(a) (0.5 per cent): The sum of the areas of all other second"'  

" 

Storage. Store protected from light. 

Fenofibrate 

  

0 CH3  
0 

0 CH 
H3C CH 3  

C I 

 

c201-12 1ao4 	 Mol. Wt. 360.8 

2-methyl]propionate 
Fenofibrate is isopropyl [4 -(4-chloropheny1)-2-phenoxy- 

Fenofibrate contains not less than 98.0 per cent and not more 
than 102.0 per cent of C20H21  C104, calculated on the dried basis. 
Category. Antihyperlipidemic. 

Dose. 200 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fenofibrate RS 
or with the reference spectrum of fenofibrate. 

Tests 

APpearance of solution. A 5.0 per cent w/v seflution in acethffe 
is clear (2.4.1) and not more intensely coloured than reference 
solution BYS6 (2.4.1). rte` r  

FENBENDAZOLE FENOFIBRATE 

(a) with mobile phase to obtain a solution having a 
concentration of 0.02 mg per ml. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 lim), 

- mobile phase: a mixture of 40 volumes of buffer solution, 

40 volumes of acetonitrile and 20 volumes of methanol, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 362 nm, 

- injection volume: 404 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 1500 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of felodipine, C 18H 19C12N04 in the tablets. 

Storage. Store protected from moisture. 

H 

N 

CisHI3N302S 

Fenbendazole is methyl 5-(phenylthio)-2-benzimidazole - 

carbamate. 

Fenbendazole contains not less than 98.0 per cent and not 
more than 101.0 per cent of C 15H I3N302S, calculated on the 

dried basis. 

Category. Anthelminthic. 

Description. A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fenbendazole 

RS or with the reference spectrum of fenbendazole. 

solution to 200.0 ml with methanol. Dilute 5.0 ml of thesolution 

to 10.0 ml with methanolic hydrochloric acid. 

Reference solution (b). Dissolve 10 mg of methyl (111 
benzimidazol-2-yl)carbamate RS ( fenbendazole impurity A 

RS) in 100.0 ml of methanol. Dilute 1.0 ml of this solution to 

10.0 ml with methanolic hydrochloric acid. 

Reference solution (c). Dissolve 10 mg of methyl (5-chloro-
1H-benzimidazol-2-yl)carbamate RS (fenbendazole impurity 

B RS) in 100.0 ml of methanol. Dilute 1.0 ml of the solution to 

10.0 ml with methanolic hydrochloric acid. 

Reference solution (d). Dissolve 10 mg of fenbendazole Rs 
and 10 mg of mebendazole RS in 100.0 ml of methanol. Dilute 
1.0 ml of this solution to 10.0 ml with methanolic hydrochloric 

acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: A. a mixture of 1 volume of anhydrous 

acetic acid, 30 volumes of methanol and 70 volumes o 

water, 

peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (1.0 
per cent). Ignore any peak with an area less than 0.2 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.3 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.2 g in 30 ml of anhydrous acetic acid, 
warming gently, if necessary. Cool and titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

oe' 
1 ml of 0.1 M perchloric acid is equivalent to 0.02994 g of 
C15 H I ;N302S. 

Acidity. Dissolve 1.0 g in 50 ml of ethanol (95 per cent), 
previously neutralized using 0.2 ml of phenolphthalein. and 
titrate with 0.1 Msodium hydroxide. Not more than 0.2 ml of 
0.1 Msodium hydroxide is required to change the color of the 
indicator to pink. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
fenofibrate RS in the mobile phase. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of fenofibrate RS, fenofibrate impurity A RS, 
fenofibrate impurity B RS and 0.01 per cent w/v of fenofibrate 
impurity G RS in the mobile phase. Dilute 1.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 Am), 
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of water, adjusted to pH 2.5 with 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 286 nm, 
- injection volume: 20 

The relative retention time with reference to fenofibrate for 
(4-chlorophenyl)(4-hydroxyphenyl)methanone (fenofibrate 
impurity A) is about 0.34, for fenofibric acid (fenofibrate 
impurity B) is about 0.36, for (3RS)-3-[4-(4-chlorobenzoyl) 
phenoxy]butan-2-one (fenofibrate impurity C) is about 0.50, 
for methyl 244-(4-chlorobenzoyl)phenoxy]-2- methyl-
propanoate (fenofibrate impurity D) is about 0.65, for ethyl 2- 
[4-(4-chlorobenzoyl) phenoxy]-2-methylpropanoate 
(fenofibrate impurity E) is about 0.80, for (4-chlorophenyl) 
[4-(1-methylethoxy)phenyl] methanone (fenofibrate impurity 
F) is about 0.85 and for 1-methylethyl 24[2[4-(4-chlorobenzoyl) 
phenoxy]-2-methylpropanoyl]oxy]-2- methylpropanoate 
(fenofibrate impurity G) is about 1.35 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fenofibrate impurity A 
and fenofibrate impurity B is not less than 1.5. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of each peak due to fenofibrate impurity A and B is not more 
than the area of the corresponding peaks in the chromatogram 
obtained with reference solution (b) (0.1 per cent), the area of 
the peU due, to fenofibrate impurity G is not more than the 
area ofthe corresponding peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent), the area of any  any 

0 

N OC H3 

Mol. Wt. 299.4 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 

examination in 10.0 ml of methanolic hydrochlopic,4 

Reference solution (a). Dissolve 50 mg of fenbendazole RS in 

10.0 ml of methanolic hydrochloric acid. Dilute 1.0 ml of this 

B. a mixture of 1 volume of anhydrous 

acetic acid, 30 volumes of water  and 70 volumes 

methanol, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 

- injection volume: 104 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

10 0 100 

40 0 100 

50 100 0 

55 100 0 
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FENOFIBRATE TABLETS 

AIR 

secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent). The sum of all the secondary peaks is not more than 
5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.01 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Chlorides (2.3.12). 25 ml of solution A, complies with the limit 
test for chlorides (100 ppm). 

Sulphates (2.3.17). Dissolve 5 g in 25 ml of distilled water and 
heat at 50° for 10 minutes. Cool and dilute to 50.0 ml with the 
same solvent, filter (Solution A). 15 ml of this solution complies 
with the limit test for sulphates (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent determined 
on 1 g by drying in vacuum over phosphorus pentoxide at 60°. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances using injection volume: 
51A1. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C201-121C104. 

Storage. Store protected from light. 

Fenofibrate Capsules 
Fenofibrate Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fenofibrate, C, 01-1 71004 . 

Usual strengths. 50 mg; 150 mg. 

Identification 

A. Transfer the contents of 1 Capsule to a glass centrifuge 
tube, add an amount of dichloromethane, equivalent to about 
10 ml per 67 mg of fenofibrate and shake vigorously. Pass 
through a suitable paper filter into a separatory funnel, wash 
with water and collect the dichloromethane layer. Evaporate 
under a stream of nitrogen and dry under vacuum at 60° for 
l hour. Determine by infrared absorption spectrophotometry 
(2.4.6) on the residue. Compare the spectrum wi at obtained 
with fenofibrate RS or with the reference spectrum of 

B. In the Assay, the principal peak in the chromato 
obtained with the test solution corresponds to that 
chromatogram obtained with the reference solution. 

gram 
n the  

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of 0.05 M sodium lauryl sulphate, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. 

Test solution. Dilute the filtrate if necessary, with the disse 
medium. 

Reference solution. Dissolve a weighted quantity of 
. fenofibrate RS in the mobile phase and dilute with the mobile 
phase to obtain a solution having a known concentration 
similar to the expected concentration of test solution. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 3 

 Calculate the content of C2011 21 004. 

D. Not less than 70 per cent of the stated amount of C201 -1:1C104. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh the contents of 20 Capsules. Mix and 

transfer a weighed portion of the powder, containing about 

67 mg of Fenofibrate sonicate with 80 ml of mobile phase for 
10 minutes, stir for 15 minutes and dilute to 100.0 ml with the 

mobile phase. 

Reference solution (a). A solution containing 0.067 per cent 

w/v of fenofibrate RS and 0.000335 per cent w/v of fenofibrate 

impurity B RS Venolibric acid RS) in the mobile phase . 

Reference solution (b). A solution containing 0.00033 
cent w/v each of fenofibrate RS and fenofibrate imp ur 

RS (fenofibric acid RS) in the mobile phase. 11 

Use chromatographic system as described in the Assay. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fenofibrate and fenofibrate 

 B is not less than 3.0, the column efficiency for the 

peak due to fenofibrate impurity B is not less than 3000 
theoretical plates and the tailing factor is not more than 2.0. 

Inject: reference solution (b) and the test solution. In 
the 

	

i 	h area ofanY  

Peak due to fenofibrate impurity B is not more than the area of 
the Prindipal peak in the chromatogram obtained with reference 

solution (b) (0.5 per cent), the area of any other secondary 

peak  is not more than 0.4 times the area of the principal peak in 
t he  chromatogram obtained with reference solution (b) 

(0.2 per cent) and sum of the areas of all the secondary peaks 

is not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 

0(2t.0hepr teercsetns. t)Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh the contents of 20 Capsules. Mix and 
transfer the powder containing 67 mg of fenofibrate and 
dissolve in 80 ml of the mobile phase and dilute to 100 ml with 
the mobile phase. Dilute 5.0 ml of this solution to 5irml with 
the mobile phase. 

Reference solution. A 0.0067 per cent w/v solution of 
fenofibrate RS in the mobile phase. 

*

Chrom

a

rasttaoginralepshsicstsystem 
 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm), 
- mobile phase: a mixture of 80 volumes of methanol and 

20 volumes of buffer solution prepared by dissolving 
136 mg of monobasic potassium phosphate in 1000 ml 
of water, adjusted to pH 2.9 with dilute orthophosphoric 
acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 

injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 6000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
I nject joercat gt the reference solution and the test solution. 
eCxacleceudl: 

 

Calculate the content of C2011 21 C104  in the Capsules. 

S  

D. Store protected from moisture, at a temperature not 

Feno fibrate Tablets 
cFenateogfio

r

bi

y.Antihyperlipidmic. 

Fenofibrate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
tenofibr I-1 CIO 

Usual strengths. 48 mg; 54 mg; 120 mg; 145 mg; 160 mg; 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium: 1000 ml of 0.05 M sodium lauryl sulphate in water 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter of 0.45 gm. Reject the first few ml of 
the filtrate and dilute a suitable volume of the filtrate with the 
medium. Measure the absorbance of the resulting solution at 
the maximum at about 292 nm (2.4.7). Calculate the content of 
fenofibrate, C 20 1-1 21 C104  in the medium from the absorbance of 
a 0.0012 per cent w/v solution of fenofibrate RS in the 
dissolution medium. 

D. Not less than 75 per cent of the stated amount of C201 -121C104 
in the tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay with the following 
modifications. 

Test solution. Disperse a quantity of powder tablets containing 
50 mg of fenofibrate in the mobile phase and dilute to 100.0 ml 
with the mobile phase. 

Reference solution (a). Dissolve 5 mg each of fenofibrate 
impurity A RS and fenofibrate impurity B RS in acetonitrile 
and dilute to 100.0 ml with acetonitrile. Dilute 1.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (b). A 0.00005 per cent w/v solution of 
.fenofibrate RS in the mobile phase. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to fenofibrate 
impurity A and fenofibrate impurity B is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fenofibrate impurity A and fenofibrate 
impurity B is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.2 
per cent). The area of any other secondary peak is not more 
than twice the area of the principal peak obtained with reference 
solution (b) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than three times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). 

'11 

lution 

lut 
fenofibrate. 	

chromatogram obtained with the test so on, 

2040 

Other tost.s. Complies with the tests stated under tablets. 

20-41 ,  



Fenspiride Hydrochloride 

	 0 

NH , HCI 

CI  51120N202,HC1 	 Mol Wt .296.8 

Fenspiride Hydrochloride is 8-(2-Phenylethyl)-1 -oxa-
3,8-diazaspiro[4.5]decan-2-one hydrochloride. 

Fenspiride Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C i5 H20I•1202,HCI 
calculated on the dried basis. 

Category. Bronchodilator. 

Description. A white to almost white crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fenspiride 

 RS or with the reference spectrum of fenspiride 
hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 
olution 	Fen tanyl 

graphy 

H C 

/ N 

FENTANYL 2018 

impurity B is not less than 2.0 in the chromatogram obtai ned 
 with reference solution (a) and the relative standard deviation 

for replicate injections is not more than 2.0 per cent i n the 
 chromatogram obtained with reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of C 20H21 C104, in the tablets. 

Storage. Store protected from moisture. 

IP 

- - - 	 • - - 

ed 

solution 

vdrogen  

pH (2.4.24). 4.5 to 6.5 , determined on 1.0 per cent wiv 

of substance under examination in water . 

Related substances. Determine by liquid chromate 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance 
examination in the mobile phase and dilute to 50.0 ml 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution offei 

hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pack 

Inject reference solution (a) and reference solution-(b). - The ctacfeeytsilane bonded to porous silica (5 pm) 

test is not valid unless the resolution between the peaks ,e'-efobilephase: a mixture of 80 volumes of buffer 

corresponding to fenofibrate impurity A and fenofibrate 	prepared lo dissolving 3.0 g of sodium dik i 

FENOFIBRATE TABLETS 

Assay. Determine by liquid chromatography (2.4.14). 

Acidified water. Adjust the pH of water with orthophosphoric 

acid to 2.5. 

Mobile phase. A mixture of 70 volumes of acetonitrile and 30 

volumes of acidified water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of fenofibrate in 30 ml of acidified 
water with the aid of ultrasound, add 60 ml of acetonitrile and 
dilute to 100.0 ml with the mobile phase. Dilute 5.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution (a). Dissolve 5 mg each of fenofibrate 

impurity A RS and fenofibrate impurity B RS in acetonitrile 

and dilute to 100.0 ml with acetonitrile. Dilute 1.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (b). A 0.005 per cent w/v solution of 

fenofibrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 lam), 
- column temperature: 35°, 
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of acidified water, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 286 nm, 
- injection volume: 10 pl. 

Name 
	 Relative 	Correction 

retention time 	factor 

Fenofibrate impurity A' 	0.34 
	

0.7 

Fenofibrate impurity B 2 	0.36 
	

1.0 

(3 RS)-344-(4-Chlorobenzoyl) 
phenoxy]butan-2one* 	0.50 

Methyl 2-[4-(4-chlorobenzoyl) 
phenoxy]-2-methyl-propanoate *  0.65 

orthophosphate in 1000 ml of water, adjusted to pH 3.0 
with orthophosphoric acid and 20 volumes of methanol, 
flow rate: 1.3 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 20 pl. 

The relative retention time for fensipiride impurity A is about 
0.7 and for fensipiride impurity B is about 1.5 with respect to 
fensipiride hydrochloride. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 

the tailing factor is not more than 2.0. 

Inject the test solution. The area of any peak due to fenspiride 
nnpurityA(1-phenyl ethyl-4-hydroxyl-4-amino methyl piperide-
2- hydrochloride) is not more than 0.1 per cent , the area of the 
any peak due to fenspiride impurity B (2-phenyl ethyl -01,,,oxo-
3,8_diazospiro-4,5 -ecan-2one-n-oxide) is not more than 0.2 
per cent , the area of any other secondary peak is not more 
than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.5 per cent, calculated by area 
normalisation. 

HeavyY Heal metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method A (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 0.3 g by drying in an oven at 100° for 3 hours at a pressure 
of 0.67 kPa. 

Assay. Dissolve 0.235 g in 60.0 ml of the 1.0 per cent mercuric 
acetate solution in glacial acetic acid. Titrate with 0.1 M 
perchloric acid to determine the end-point potentiometrically 
(2.4.25). 

l iH2  ml oN2 f 00xcL  .12 Mperchloric acid is equivalent to 0.029679 g of c   

C22 1-12,,N20 	 MoL Wt. 336.5 

Ynpro. 

Fieintaii)lanylaims idNeip henyl-N4 1 -(2-phenylet  

Fentanyl contains not less than 99.0 per cent and not more 
than 101.0 per cent of C22H28N 20, calculated on the dried basis. 

Category. Analgesic. 

Dose. Premedication, intramuscularly, 50 to 100 mcg for 30 to 
60 minutes before surgery; adjunct to general anesthesia, 
intravenously, 2 to 20 mcg per Kg. 

Description. A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fentanyl RS or 
with the reference spectrum of fentanyl. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of methanol. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of this solution to 20.0 ml 
with methanol. 

Reference solution (b). Dissolve 10 mg of the substance under 
examination in 10.0 ml ofdilute hydrochloric acid. Heat on a 
water-bath under a reflux condenser for 4 hours. Neutralise 
with 10.0 ml ofdilute sodium hydroxide solution and evaporate 
to dryness on a water-bath, cool and dissolve the residue in 
10.0 ml of methanol, filter. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: A. a 0.5 per cent w/v solution of 

ammonium carbonate in a mixture of 10 volumes of 
tetrahydrofuran and 90 volumes of water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 Al. 

Ethyl 2-[4-(4-chlorobenzoyl) 
phenoxy]-2-methyl-propanoate *  0.80 

(4-Chloropheny1)[4-(1 -methyl ethoxy) 
phenyl]methanone* 	 0.85 

Fenofibrate 	 1.00 

Fenofibrate impurity C 3 	1.35 

'(4- chlorophenyl) (4-hydrxyphenyl) methanone, 

22-[4-(4-chlorobenzoyl) phenoxy]-2-methyl propanoic acid, 

3 1-methylcthyl 21[244-(4-chlorobenzoyi)phenoxy1-2-methylprop -

anoy11-2-methylpropanoate, 

* /t is a process impurity. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	(per cent v/v) 

0 	 90 	 10 
15 	 40 	 60 
20 	 40 	 60 
25 	 90 	 10 
30 	 90 	 10 

In*ct reference solution (b). The test is not valid unless the 
resolution between the peaks due to fentanyl and fentanyl 
411-purity D is not less than 8.0. 
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Identification 

A.
Determine by infrared absorption spectrophotometry (2 .4 .6) 

 Compare the spectrum with that obtained with fentanyl citrate  

RS or with the reference spectrum of fentanyl citrate. 

B. Melting point (2.4.21).152 ° . 

C221-128N20,C61-1807  

Fentanyl Citrate is N-(phenylethy1-4 -piperidiny1)-  

N-phenylpropionamide citrate. 

Fentanyl Citrate contains not less than 99.0 per cent and not 
more than 101.0 per cent of C22H28N20,C6H807, calculated on 

Mol. Wt. 528.6 

OH 

HO-Cy  OH 

OOH 

0 

H 3 C 

'21\ 
NTe: 

4 --, 

, 

FENTANYL CITRATE 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of 

secondary peaks corresponding to N-phenyl -NAcis,trans -1 

 oxido- 1 -(2-phenylethyppiperidin -4-yllpropanamide (fentanyl 

impurity A), N-phenyl-N-(piperidin-4-yl)propanamide (fentanyl 
impurity B), N-phenyl-N41-(2-phenylethyl)piperidin-
4-yllacetamide (fentanyl impurity C), N-pheny1-1-(2

-phenyl-

ethyl)piperidin-4-amine (fentanyl impurity D) is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.25 per cent). The sum oft 

 e 

areas of all the secondary peaks is not e than twice the 
area of the principal peak in the chromatogram obtain 

reference soluti

▪  

on (a) (0.5 per cent). Ignore any peak with an 
area less than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 

i ed with 

cent). 

Loss on drying 
(2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 50° under vacuum. 

Assay. Dissolve 0.2 g in 50 ml of a mixture of 1 volume of 

anhydrous acetic acid and 7 volumes of methyl ethy ketone. 

Titrate with 0.1 M perchloric acid, using 0.2 ml of 

naphtholbenzein solution 
as indicator, until the colour 

changes from orange-Yellow to green. Carry out a blank 

titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03365 g of 

C22H28N20.  

Storage. Store protected from light. 

Fentanyl Citrate 

the dried basis. 

Category. Analgesic. 

Description. A white or almost white powde 

100.0 ml with methanol. Dilute 5 

with methanol. 

Reference solution (b).Dissolve 10 
mg of the substance under 

examination in 10.0 ml of dilute hydrochloric acid. Heat on a 

water-bath under a reflux condenser for 4 hours. Neutralise 

with 10.0 ml of dilute sodium hydroxide solution and evaporate 

to dryness on a water-bath, cool and dissolve the residue in 

10.0 ml of methanol and filter. To prepare degradation compound 
N-pheny1-1-(2-phenylethyppiperidin-4-amine (fentanyl citrate 

impurity D). 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed 

with 

octadecylsilane bonded to porous silica (3 ilm), 
- mobile phase: A. 0.5 per cent w/v solution of 

ammonium
ran  

carbonate in a mixture of 10 volumes of tetrahydrofu 

and 90 volumes of water, 
B. acetonitrile, 

-
a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 220 nm, 

- injection volume: 10 111. 

Time 	Mobile phase A 

(in min.) 	(per cent v/v) 

0 	 90 

15 	 40 

40 

90 

90 

'ornatogram obtained with reference solution (a) (0.25 
1. The sum of the areas of all the secondary peaks is 
e than twice the area of the principal peak in the 
ogram obtained with reference solution (a) (0.5 per 
lore any peak with an area less than 0.2 times the area 
rincipal peak in the chromatogram obtained with 
e solution (a) (0.05 per cent). 

drying (2.4.19). Not more than 0.5 per cent, determined 
by drying in an oven at 50° under vacuum. 

Weigh 0.3 g, dissolve in 50 ml of a mixture of 1 volume 
drous acetic acid and 7 volumes of methyl ethyl 
Titrate with O. M perchloric acid, using 0.2 ml of 
,lbenzein solution as indicator, until the colour 
from orange-yellow to green. Carry out a blank 

or" 
0.1 M perchloric acid is equivalent to 0.05286 g of 
■08. 

. Store protected from light. 

Fentanyl Injection 
Fentanyl Citrate Injection 

Fentanyl Injection is a sterile solution of Fentanyl Citrate in 
Water for Injections. 

Fentanyl Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of fentanyl, 
C22H28N20. 

Usual strength. 50 µg per ml. 

Identification 

C. B W When ne t hinnt egx0am:5epdeinr  ctehnetranw/vgeo2f3feOnttoa 
fentanyl  m  exhibits 

 (2.4 

at 251 and 257 nm. 

obtaine 

A n  

obtainec 
t 
,e Assay, the principal peak in the chromatogram 
I with the test solution corresponds to the peak 
1 with the reference solution. 

	

. 7tw)'o maxima 
a solution 

C. Gives reaction A for citrates (2.31). 

Tests 

Related 
( 2.4.14) 

substances. Determine by liquid chromatography 

0.5 mg 

necessa 

Test soh 

rY. 

aim/. Dilute a volume of injection containing about 
of Fentanyl to 10.0 ml with the mobile phase, if 

Referen ce solution (a). Dilute 1.0 ml of the2tOria-Iuti6A to 
100.0m 1 with the mobile phase. Dilute 5.0 ml f dissolution to 20.0mi 

with the mobile phase. 

Reference solution (b). A 0.00005 per cent w/v solution of 
N-phenyl-Nicis,trans-1-oxido-1-(2-phenylethyl)piperidin-
4-ylipropanamide RS (fentanyl impurity A RS) in the mobile 
phase. 

Reference solution (c). Dissolve 10 mg offentanyl citrate RS 
in 10 ml of 2 M hydrochloric acid, heat on a water-bath under 
a reflux condenser for 4 hours and neutralise with 10 ml of2 M 
sodium hydroxide. Evaporate to dryness on a water-bath, 
cool, dissolve the residue in 10 ml of methanol and filter. Dilute 
1 ml of the filtrate to 10 ml with the mobile phase {generation 
of N-phenyl- I -(2-phenylethyl)piperidin-4-amine (fentanyl 
impurity D)}  . 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica (10 
inn) (Such as Bondclone C 18), 

- mobile phase: a solution containing 0.3 per cent w/v of 
potassium dihydrogen phosphate in a mixture of 4 
volumes of acetonitrile, 40 volumes of methanol and 
56 volumes of water, adjusted to pH to 3.2 with 
orthophosphoric acid, 
flow rate: 1.25 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 1004 

Inject reference solution (c).The relative retention time with 
reference to fentanyl for fentanyl impurity D is about 0.8. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with test solution the 
area of peak corresponding to fentanyl impurity A is not more 
than 0.5 times the area of the peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent), the area of peak 
corresponding to fentanyl impurity D is not more than twice 
the area of the peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.25 
per cent) and the sum of the areas of all secondary peaks 
other than fentanyl impurity A and D is not more than three 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.75 per cent). Ignore 
any peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent). 

Bacterial endotoxins (2.2.3). Not more than 50.0 Endotoxin 
Units per mg. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in water is 

clear (2.4.1) and colourless (2.4.1). 

Related substances. Determine by liquid chromatograph y  

(2.4.14). 

Test solution. Dissolve 0.1 

examination in 10.0 ml of metha 

Reference solution (a). Dilute 

g of the substance under 
nol. 

1.0 ml of the test solution to 

.0 ml of this solution to 20.0 ml 

Mobile phase B 
(per cent v/v) 

10 

60 

60 
20 

25 	
10 

30 	
10 

Inject reference solution (b)• The test is not valid unless the 
resolution between the peaks due to fentanyl and fentanyl 

impurity D is not less than 3.0. 
Inject`ItferOC4 solution (a) and the test solution. 

In,  the 

chromatograrn Obtained with the test solution the area of all" 
secondary peak is not more than the area of the principal Peat' 

w  2018 

in the ch  
per cent, 
not In or 

chrome 
 cent). Ig 

of the p 
referent 

Loss onl 
on 1. 0  g 

Assay. 
of anhY' 
ketone. ' 
naphtha 
changes 
titration. 

1 ml of 
C281-136N: 

Storage 

i  

FENTANYL INJECTION 



Assay Weigh 0.3 g and dissolve in 15 ml of dilute sulphuric 
acid with the aid of gentle heat. Cool, add 
co  ml of water and immediately titrate with 0.1 M ceric 
ammonium sulphate using ferroin sulphate solution as 
indicator. 

1 m l of 0.1 M ceric ammonium sulphate is equivalent to 
0.01699  

Ferrous Fumarate Tablets 
Ferrous Fumarate Tablets contain not less than 90.0 per cent 
and not more than 105.0 per cent of the stated amount of 
ferrous fumarate, C4H 2FeO4 . 

Usual strength. 200 mg. (200 mg of ferro9,,fumarate is 
approximately equivalent to 65 mg of ferrous iron). 

Identification 

g of C4H2FeO4. 

FERROUS FUMARATE 

  

1P20 18  

    

IP 2018 

    

FERROUS GLUCONATE 

     

       

        

        

        

Use chromatographic system as described in the Related 

substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H28N20 in the injection. 

Storage. Store protected from light. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of fentanyl. 

Ferrous Fumarate 

C4H2FeO4 

Ferrous Fumarate contains not less than 93.0 per cent and not 
more than 101.0 per cent of C 4H2FeO4, calculated on the dried 

basis. 

Category. Haematinic. 

Dose. Prophylactic, 200 mg daily; therapeutic, 400 to 600 mg 
daily, in divided doses. (200 mg of ferrous fumarate is 
approximately equivalent to 65 mg of ferrous iron). 

Description. A reddish orange to reddish brown, fine powder; 
may contain soft lumps that produce a yellow streak when 
crushed; odour, slight. 

Identification 

Tests 

Arsenic (2.3.10). Mix 2.0 g with 1.5 g of anhydrous sodium 
carbonate, add 10 ml bromine water and mix thoroughly. 
Evaporate to dryness on a water-bath, ignite gently and 
dissolve the cooled residue in 20 ml of brominated 
hydrochloric acid and 10 ml of water. Transfer to a small 
flask, add sufficient stannous chloride solution AsT to remove 

 the yellow colour, connect to a condenser and distill 22 ml. 
The distillate complies with the limit test for arsenic (5 ppm) .  

Heavy metals. Not more than 20 ppm, determined by the 
following method. Ignite 1.0 g gently until free from carbon, 
dissolve in 5 ml of hydrochloric acid by heating on a water-
bath and evaporate to dryness. Dissolve the residue in a 
mixture of 15 ml of hydrochloric acid, 4 ml of nitric acid and 

6 ml of water. Boil gently for 1 minute, cool and extract with 
three quantities, each of 20 ml, of ether. If the aqueous layer is 
more than slightly yellow, extract with a fourth quantity of 

20 ml of ether and reject the ether extracts, heat the aqueous 
solution gently to remove the dissolved ether, add 1 g of 

citric acid, make alkaline with 5 M ammonia and add 1 ml of 

potassium cyanide solution. Dilute to 50 ml with water and 

add 0.1 ml of sodium sulphide solution. Any brown colour 
produced is not more intense than that produced by treating 

1.0 ml of lead standard solution (20 ppm Pb) in a similar 

manner. 

Sulphates (2.3.17). Boil 0.15 g with 10 ml of 2 Mhydrochloric 

acid and 20 ml of freshly boiled and cooled water, cool in ice 

and filter; the filtrate complies with the limit test for sulphates 

(0.1 per cent). 

Ferric iron. Not more than 2.0 per cent, determined by the 

following method. Weigh 3.0 g and dissolve in a mixture of 

200 ml of water and 20 ml of hydrochloric acid by heating 

rapidly to boiling point. Boil for 15 seconds, cool rapidly, add 

3 g of potassium iodide, close the flask, allow to stand in the 

dark for 15 minutes and titrate the liberated iodine with a 1 Af 

A. Heat 1 g with 25 ml of a mixture of equal volumes of sodium thiosulphate using starch solution, added towards 

hydrochloric acid and water on a water-bath for 15 minutes, the end of the titration, as indicator. Repeat the operatio n  

cool and filter. Reserve the precipitate for test B; the filtrate 
gives reaction A of ferrous salts (2.3.1). 	

without the substance under examination. The difference 

between the titrations represents the amount of iodine 
liberated 

B. Wash the precipitate reserved in test A with a mixture of by the ferric iron. 

and dry at 105°. Suspend 0.1 g of the residue in 2 ml of sodium 
1 1 volume of dilute hydrochloric acid and 9 volumes of water 	ml of 0.1 Msodium thiosulphate is equivalent to 0.005 585 g 

of ferric iron. 
pei-inangariatv carbonate solution and add dilute potassiu 

solution dropwise; the permanganate is d 
brownish solution is obtained. 

++ 
Fe 

Mol. Wt. 169.9 

cilOris 	a_ L,oss on dry sng (24.19). Not more than 1.0 per cent, determined 

1.0 g by drying in an oven at 105°. 

The powdered tablets comply with the following tests. 

A.Heat 1 g with 25 ml of a mixture of equal volumes of 
hydrochloric acid and water on a water-bath for 15 minutes, 
cool and filter. Reserve the precipitate for test B; the filtrate 
gives reaction A of ferrous salts (2.3.1). 

B.Wash the precipitate reserved in test A with a mixture of 
1 volume of dilute hydrochloric acid and 9 volumes of water 
and dry at 105°. Suspend 0.1 g of the residue in 2 ml ofsodium 
carbonate solution and add dilute potassium permanganate 
solution dropwise; the permanganate is decolorised and a 
brownish solution is obtained. 

C.Mix 0.5 g with 1 g of resorcinol. To 0.5 g of the mixture in a 
crucible, add a few drops of sulphuric acid and heat gently; a 
deep red semi-solid mass is formed. Add the mass to a large 

Tests

fluorescence is obtained. 
volume of water; an orange-yellow solution without any 

Ferric iron. Weigh a quantity of the powder prepared for the 

added

cool rapidly, add 3 g of potassium iodide, close the flask and allow to 
stand in the dark for 15 minutes. Titrate the liberated Iodine with 0.1 Msodium thiosulphate using starch solution, 

Water and 10 ml of hydrochloric acid, boil for 15 seconds, 

aid of heat in a mixture of 100 ml of freshly boiled and cooled 

Assay, containing about 1.5 g of Ferrous Fumarate, in a 
stoppered flask, dissolve as completely as possible with the 

towards the end of the titration, as indicator. Repeat 
the operation without the substance under examination. The difference 

between the titrations represents the amount of 
Iodine liberated by the ferric iron. Not more. 
().  I Al sodium thiosulphate is required. 

Disintegration (2.5.1). Not more than 60 mi 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.3 g of Ferrous Fumarate and dissolve in 
15 ml of dilute sulphuric acid with the aid of gentle heat. 
Cool, add 50 ml of water and immediately titrate with 0.1 M 
ceric ammonium sulphate using ferroin sulphate solution as 
indicator. 

1 ml of 0.1 M ceric ammonium sulphate is equivalent to 
0.01699 g of C4H2FeO4 . 

Labelling. The label states the quantity of the active ingredient 
both as the amount of Ferrous Fumarate and in terms of the 
equivalent amount of ferrous iron in each tablet. 

Ferrous Gluconate 

COO 

H -OH 

HO - - H 

H OH 

H OH 
LOH 

2 

Cl2H22Fe014,xH20 	 Mol. Wt. 446.1 (anhydrous) 

Ferrous Gluconate is ferrous di(D-gluconate). 

Ferrous Gluconate contains not less than 95.0 per cent and 
not more than 102.0 per cent of C12H22Fe0 14, calculated on the 
dried basis. 

Category. Haematinic. 

Dose. Prophylactic, 600 mg daily; therapeutic, 1.2 to 1.8 g 
daily, in divided doses. 

(300 mg of ferrous gluconate is approximately equivalent to 
35 mg of ferrous iron). 

Description. A yellowish grey or pale greenish-yellow, fine 
powder or granules; odour, slight, resembling that of burnt 
sugar. 

Identification 

A. Dissolve 5 g in carbon dioxide-free water at 60°, cool and 
dilute to 50 ml with water. 1 ml of the resulting solution gives 
Peat:tient A, 	ous salts (2.3.1). 

thin-layer chromatography (2.4.17), coating 
lica gel G 

Test solution. Dilute a volume of injection containing about 
0.5 mg of Fentanyl to 10.0 ml with the mobile phase, if 

necessary. 

Reference solution. A 0.008 per cent w/v solution of fentanyl 

citrate RS in the mobile phase. 

C. Mix 0.5 g with 1 g of resorcinol. To 0.5 g of the mixture in a  
crucible, add a few drops of sulphuric acid and heat gently; a  
deep red semi-solid mass is formed. Add the mass to a large  
volume of water; an orange-yellow solution without anv 
fluorescence is obtained. 

-H- 
Fe 

B . De tg 
4.' late w 



FERROUS GLUCONATE FERROUS SULPHATE 

Mobile phase. A mixture of 10 volumes of concentrated 

ammonia, 10 volumes of ethyl acetate, 30 volumes of water 

and 50 volumes of ethanol (95 per cent). 

Test solution. Dissolve 20 mg of the substance under 

examination in 2 ml of water, heating if necessary in a water-

bath at 600 . 

Reference solution. Dissolve 20 mg of ferrous gluconate RS 

in 2 ml of water, heating if necessary in a water-bath at 60°. 

Apply to the plate 5111 of each solution. After development, 
dry the plate at 105° for 20 minutes and spray with 5 per cent 
w/v solution of potassium dichromate in a 40 per cent w/v 

solution of sulphuric acid. The principle spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

solution is not more opalescent than a mixture of I o ml of 
 solution A and 45 ml of distilled water, when examined against 

the light. 

Ferric iron. Not more than 1.0 per cent, determined by th e 
 following method. Weigh 5.0 g, transfer to a glass-stoppered 

 flask and dissolve in a mixture of 100 ml of freshly boiled and 
cooled water and 10 ml of hydrochloric acid. Add 3 g of 

potassium iodide, shake well and allow to stand in the dark 
for 5 minutes. Titrate the liberated iodine with 0.1 M sodium 
thiosulphate using starch solution, added towards the end 
of the titration, as indicator. Repeat the operation without the 
substance under examination. The difference between the 
titrations represents the amount of iodine liberated by the 
ferric iron. 

1 ml of 0.1 M sodium thiosulphate is equivalent to 0.005585 

of ferric iron. 

Oxalic acid. Dissolve 1 g in 5 ml of water, add 2 ml of 
hydrochloric acid and transfer to a separator. Extract with 
two quantities, each of 20 ml, of ether. Evaporate the combined 
ether extracts to dryness on a water-bath and dissolve the 
residue in 5 ml of water. Add 0.05 ml of acetic acid and 3 ml of 

calcium chloride solution; no turbidity is produced. 

Reducing sugars. Dissolve 0.5 g in 10 ml of water and make 

alkaline with dilute ammonia solution. Pass hydrogen 

sulphide into the solution and allow to stand for 30 minutes. 
Filter and wash the precipitate with two quantities, each of 

5 ml, of water. Combine the filtrate and the washings and 

acidify with dilute hydrochloric acid. Add 2 ml of dilute 

hydrochloric acid in excess. Boil the solution until the vapours 

no longer darken lead acetate paper and, if necessary, boil 
further to concentrate the solution to about 10 ml. Cool and 
add 10 ml of sodium carbonate solution, set aside for 5 

minutes, filter and dilute the filtrate to 100 ml with water. To 

5 ml of the filtrate add 2 ml of potassium cupri -tartrate solution 

and boil for 1 minute; no red precipitate is formed. 

Loss on drying (2.4.19). 5.0 per cent to 10.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Microbial Contamination (2.2.9). Total aerobic viable count is 

not more than 10 3 CFU per g determined by plate count. 

Assay. Dissolve 0.5 g of sodium bicarbonate in a mixture of 

70 ml of water and 30 ml of 1 M sulphuric acid. When 

effervescence ceases, add about 1.0 g, accurately weighed, of 
the substance under examination, shake gently to dissolve 
and titrate with 0. 1 M eerie ammonium nitrate, using 0.1 ml of 

ferroin solution as indicator, until the red colour disappears .  

is equivalent to 

-et 

ferrous Gluconate Tablets 
Ferrous Glucdnate Tablets contain not less than 90.0 per cent 
and not more than 105.0 per cent of the stated amount of 
ferrous gl uconate, Ci2H22Fe0 14,2H20. 

Usual strength. 300 mg. (300 mg of ferrous gluconate is 
approximately equivalent to 35 mg of ferrous iron). 

Identification 

Dissolve a quantity of the powdered tablets containing about 
1 g of Ferrous Gluconate in 10 ml of water and filter; the filtrate 
complies with the following tests. 

A.1 ml of the filtrate gives reaction (A) of ferrous salts (2.3.1). 

B.To 7.5 ml of the filtrate add 1 ml ofglacial acetic acid and 
1 ml of freshly distilled phenylhydrazine. peat the mixture on 
a water-bath for 30 minutes. Cool and scratch the inner surface 
of the test tube with a glass rod until crystals of gluconic acid 
phenylhydrazide begin to form. Set aside for 10 minutes, filter, 
dissolve the precipitate in hot water, mix a small amount of 
decolorising charcoal and filter into a test tube. Allow the 
filtrate to cool, and scratch the inner surface of the test tube; 
white crystals are obtained which melt at about 202°, with 
decomposition (2.4.21). 

C.Shake a quantity of the powdered tablets containing 0.5 g 
of Ferrous Gluconate with 10 ml of dilute hydrochloric acid, 
filter and add to the filtrate 1 ml of barium chloride solution; 
an opalescence may be produced but no precipitate is formed. 

Tests 

Ferric iron. Weigh a quantity of the powder prepared for the 
Assay, containing about 5.0 g of Ferrous Gluconate, in a 
stoppered flask, dissolve as completely as possible without 
the aid of heat in a mixture of 100 ml of freshly boiled and 
cooled water and 10 ml of hydrochloric acid, add 3 g of 
potassium iodide, close the flask and allow to stand in the 
dark for 5 minutes. Titrate the liberated iodine with 0.1 M 
sodium thiosulphate using starch solution, added towards 
the end of the titration, as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titrations represents the amount of iodine liberated 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh 

by the ferric iron. Not more than 11.2 ml of 0.1 M sodium 
thiosulphate is required. 

and powder 20 tablets. Weigh a quantity of the 
Powder containing 1.0 g of Ferrous Gluconate, dissolve in a 
mixture of 140 ml of water and 60 ml of 1 M sulphuric acid and 
titrate with 0.1 M ceric ammonium sulphate, using li-,,rroin Aolution as indicator, until the red colour disappears. 
I ml of O./ M ceric ammonium sulphate. is equivalent to 

Storage. Store protected from light. 

Labelling. The label states the quantity of the active ingredient 
both as the amount of Ferrous Gluconate and in terms of the 
equivalent amount of ferrous iron in each tablet. 

' ■ 

Ferrous Sulphate 

FeSO4,7H20 	 Mol. Wt. 278.0 

Ferrous Sulphate contains not less than 98.0 per cent and 
not more than 105.0 per cent of Fe50 4,7H20. 
Category. Haematinic. 

Dose. Prophylatic, 300 mg; therapeutic 600 to 900 mg daily, in 
divided doses. (300 mg of ferrous sulphate is approximately 
equivalent to 60 mg of ferrous iron). 

Description. Bluish green crystals or a light green, crystalline 
powder; odourless. Efflorescent in air. On exposure to moist 
air, the crystals rapidly oxidise and become brown. 

Identification 

It gives reaction (A) of ferrous salts and the reactions of 
sulphates (2.3.1). 

Tests 

Appearance of solution. Dissolve 2.5 g in carbon dioxide free 
water, add 0.5 ml of 1 M sulphuric acid and dilute to 50.0 ml 
with water (solution A). The solution is not more opalescent 
than opalescence standard 052 (2.4.1). 

pH (2.4.24). 3.0 to 4.0, determined in a 5.0 per cent solution. 

Arsenic (2.3.10). Dissolve 5.0 g in 10 ml of water, add 15 ml of 
stannated hydrochloric acid and distill 20 ml. To the distillate 
add a few drops of bromine solution, remove the excess of 
bromine with a few drops of stannous chloride solution AsT 
and add 40 ml of water. The resulting solution complies with 
the limit test for arsenic (2 ppm). 

Tests 

Appearance of solution. Dissolve 5.0 g in carbon dioxide-free 

water at 60°, cool and dilute to 50 ml with the same solvent 
(solution A). Dilute 2 ml of solution A to 10 ml with water. 

When examined against the light, the resulting solution is 
clear (2.4.1). 

pH (2.4.24). 4.0 to 5.5, determined in solution A, 3 to 4 hours 
after preparation. 

Arsenic (2.3.10). To 5.0 g add 15 ml of water and 15 ml of 

stannated hydrochloric acid, distill 22 ml and add to the 

distillate 40 ml of water and 0.2 ml of stannous chloride solution 

AsT. The resulting solution complies with the limit test for 

arsenic (2 ppm). 

Heavy metals (2.3.13). Warm 2.0 g gently with 10 ml of nitric 

acid until reaction begins and allow to stand until the evolution 
of nitrous fumes subsides. Boil gently to complete oxidation, 
adding a further 5 ml of nitric acid, if necessary, and continue 
boiling until the volume is reduced to about 5 ml. Add 20 ml of 
hydrochloric acid, boil gently for 1 minute, cool and extract 
with three quantities, each of 20 ml, of ether. If the acid solution 
is still more than faintly yellow, extract with a fourth quantity 

of 20 ml of ether and discard the ether extracts. Transfer the 
acid solution to a narrow-necked flask, rinse the separator 

with 5 ml of water, and add the rinsings to the flask. Heat to 
remove the dissolved ether and part of the hydrochloric acid. 

Cool and dilute to 50 ml with water. 25 ml of the resulting 
solution complies with the limit test for heavy metals, Method 

A (20 ppm). 

Chlorides (2.3.12). 0.4 g complies with the limit test for chlorides 

(625 ppm). 

Sulphates (2.3.17). 0.3 g complies with the limit test for 

Ai* 

- - 	 - 

ml pf 0.1 M ceric ammonium nitrate 
sulphates (500 ppm). 0.04461 2 Of C 2,1122Fe0  14. 

Barium. Dissolve 0.1 g in 50 ml of distilled Iva*, and 5 ml o . 	 : 

dilute sulphuric acid, and allow to stand for 5 minutes. 	Storage, Store protected from light. 
0
.04822 g of C12H22Fe0 14 ,2H20. 

Copper. Dissolve 8.0 g in 40 ml of hydrochloric acid, add 
10 ml of nitric acid and 15 ml of water, boil gently for 5 minutes 
and cool. Shake with four quantities, each of 30 ml, of ether 
and discard the ether extracts. Heat the acid solution on a 
water-bath to remove the dissolved ether, cool and add 
sufficient water to produce 100.0 ml (solution B). To 10.0 ml of 
solution B add 1 g of citric acid, make alkaline with dilute 
ammonia solution, add 25 ml of water and 5 ml of sodium 
diethyldithiocarbamate solution. Extract successively with 

quantities of carbon tetrachloride, mix the carbon 
tetrachloride extracts and add sufficient carbon tetrachloride 
to produce 100.0 ml. The resulting solution is not more intensely 
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coloured than a solution prepared by treating 4.0 ml of copper 
standard solution (10 ppm Cu) and 7.5 ml of water in the 
same manner (50 ppm). 

Lead. Make 25.0 ml of solution B alkaline with dilute ammonia 
solution, add 1 ml ofpotassium cyanide solution and sufficient 
water to produce 50.0 ml. Add 0.1 ml of sodium sulphide 
solution; the solution is not more intensely coloured than a 
mixture of 10 ml of hydrochloric acid, 0.5 ml of nitric acid, 
5.0 ml of lead standard solution (20 ppm Pb), 0.1 ml ofsodium 
sulphide solution and sufficient water to produce 50.0 ml 
(50 ppm). 

Zinc. To 2.5 ml of solution B add 1 g of citric acid and 1 g of 
resorcinol, neutralise the solution with dilute ammonia 
solution using thymol blue solution as indicator and shake 
for 1 minute with two quantities, each of 20 ml, of dithizone 
solution. To the combined extracts add 10 ml of 0.1 M 
hydrochloric acid and shake for 1 minute. Separate the acid 
layer, add 3 ml of 1 M hydmchloric acid and 20 ml of ammonium 
chloride solution and adjust the volume to 50.0 ml with water. 
Add 1.0 ml ofpotassium frrrocyanide solution and allow to 
stand for 15 minutes. Any turbidity produced is not greater 
than that developed in 15 minutes by the addition of 1.0 ml of 
potassium ferrocyanide solution to a freshly prepared mixture 
of 10.0 ml of zinc standard solution (10 ppm Zn), 4 ml of 1 M 
hydrochloric acid, 20 ml of ammonium chloride solution and 
sufficient water to produce 50.0 ml (500 ppm). 

Manganese. Dissolve 1.0 g in 40 ml of water, add 10 ml of 
nitric acid and boil until red fumes are evolved. Add 0.5 g of 
ammonium persulphate and boil for 10 minutes. Discharge 
any pink colour by the dropwise addition of a 5 per cent w/v 
solution ofsodium sulphite and boil until any odour of sulphur 
dioxide is eliminated. Add 10 ml of water, 5 ml of phosphoric 
acid and 0.5 g of sodium periodate, boil for 1 minute and 
allow to cool. The resulting solution is not more intensely 
coloured than that of a solution prepared at the same time and 
in the same manner using 1.0 ml of 0.02 M potassium 
permanganate in place of the substance under examination 
(0.1 per cent). 

Ferric ions. Not more than 0.5 per cent 

Dissolve 5 g ferrous sulphate in a mixture of 10 ml of 
hydrochloric acid and 100 ml of water in a stoppered flask, 
add 3 g of potassium iodide, close the flask and allow to 
stand in the dark for 5 minutes. Titrate the liberated iodine 
with 0.1 Msodium thiosulphate, using 0.5 ml of starch solution 
as indicator. Carry out the blank titration. Not more than 4.5 ml 
of 0.1 M sodium thiosulphate is required. 

Chlorides (2.3.12). 20 ml of solution A complies with the limit 
test for chlorides (250 ppm). - 

Assay. Dissolve 2.5 g of sodium bicarbonate in a mixture of 
150 ml of water and 10 ml of sulphuric acid. When 

effervescence ceases, add about 0.5 g of the substance u nder 
 examination, accurately weighed, shake gently to dissolve 

and titrate with 0.1 M ceric ammonium nitrate, using 0.1 ml  of  
ferroin solution as indicator, until the red colour disappears. 

1 ml of 0.1 M ceric ammonium nitrate is equivalent to 
0.02780 g of FeSO4,7H20. 

Dried Ferrous Sulphate 
Dried Ferrous Sulphate is Ferrous Sulphate from which a pa rt 
of the water of crystallisation has been removed by drying at 
a temperature of 40°. 

Dried Ferrous Sulphate contains not less than 86.0 per cent 
and not more than 90.0 per cent of FeSO4- 

Category. Haematinic. 

Dose. Prophylatic, 200 mg; therapeutic, 400 to 600 mg daily, in 
divided dosage. 

Description. A greyish white to buff coloured powder. 

Identification 

It gives reaction (A) of ferrous salts and the reactions of 
sulphates (2.3.1). 

Tests 

Copper. Dissolve 8.0 g in 40 ml of hydrochloric acid, add 
10 ml of nitric acid and 15 ml of water, boil gently for 5 minutes 
and cool. Shake with four quantities, each of 30 ml, of ether 
and discard the ether extracts. Heat the acid solution on a 
water-bath to remove the dissolved ether, cool and add 
sufficient water to produce 100.0 ml (solution A). To 10.0 ml of 
solution A add 1 g of citric acid, make alkaline with dilute 

ammonia solution, add 25 ml of water and 5 ml of sodium 

diethyldithiocarbamate solution. Extract successively with 
5, 3 and 2 ml quantities of carbon tetrachloride, mix the carbon 
tetrachloride extracts and add sufficient carbon tetrachloride 
to produce 100.0 ml. The resulting solution is not more intensely 
coloured than a solution prepared by treating 4.0 ml of copper 

standard solution (10 ppm Cu) and 7.5 ml of water in the 

same manner (50 ppm). 

Lead. Make 25.0 ml of solution A alkaline with dilute ammonia 

solution, add 1 ml ofpotassium cyanide solution and sufficient 

water to produce 50.0 ml. Add 0.1 ml of sodium sulphide 

solution; the solution is not more intensely coloured than a 
mixture of 10 ml of hydrochloric acid, 0.5 ml of nitric acid, 

5.0 mthf leadvtindard solution (20 ppm Pb), 0.1 ml ofsodium 

sulphide splutipti and sufficient water to produce 50.01111 

(50 ppm). 

Zinc. To  2.5 ml of solution A add 1 g of citric acid and 1 g of 
resorcinol, neutralise the solution with dilute ammonia 
solution using thymol blue solution as indicator and shake 
for  1 minute with two quantities, each of 20 ml, of dithizone 
solution. To the combined extracts add 10 ml of 0.1 M 
hydrochloric acid and shake for 1 minute. Separate the acid 
layer, add 3 ml ofl M hydrochloric acid and 20 ml of ammonium 
chloride solution and adjust the volume to 50.0 ml with water. 
Add 1.0 ml ofpotassium ferrocyanide solution and allow to 
stand for 15 minutes. Any turbidity produced is not greater 
than that developed in 15 minutes by the addition of 1.0 ml of 
potassium ferrocyanide solution to a freshly prepared mixture 
of10.0 ml of zinc standard solution (1 0 ppm Zn), 4 ml of 1 M 
hydrochloric acid, 20 ml of ammonium chloride solution and 
sufficient water to produce 50.0 ml (500 ppm). 

Manganese. Dissolve 1.0 g in 40 ml of wateradd 10 ml of 
nitric acid and boil until red fumes are evolved. Add 0.5 g of 
ammonium persulphate and boil for 10 minutes. Discharge 
any pink colour by the dropwise addition of a 5 per cent w/v 
solution of sodium sulphite and boil until any odour of sulphur 
dioxide is eliminated. Add 10 ml of water, 5 ml of phosphoric 
acid and 0.5 g of sodium periodate, boil for 1 minute and 
allow to cool. The resulting solution is not more intensely 
coloured than that of a solution prepared at the same time and 
in the same manner using 1.0 ml of 0. 02 Al potassium 
permanganate in place of the substance under examination 
(0.1 per cent). 

Arsenic (2.3.10). Dissolve 3.3 g in 10 ml of water, add 15 ml of 
statmated hydrochloric acid and distill 20 ml. To the distillate 
add a few drops of bromine solution, remove the excess of 
bromine with a few drops of stannous chloride solution AsT 
and add 40 ml of water. The resulting solution complies with 
the limit test for arsenic (3 ppm). 

Basic sulphate. 2.0 g dissolves slowly in a mixture of 7.5 ml of 
freshly boiled and cooled water and 0.5 ml of 0.5 M sulphuric 
acid, producing a solution that is not more than faintly turbid. 

out the blank titration. Not more than 4.5 ml 
of 0. / Msodium thiosulphate is required. 

Aadsdsa3y.g 

as indicator. Carry 

hydrochloric acid and 100 ml of water in a stoppered flask, 

stand in the dark for 5 minutes. Titrate the liberated iodine 
with 0.1 Msodium thiosulphate, using 0.5 ml ofstarch solution 

Dissolve 5 g ferrous sulphate in a mixture of 10 ml of 

Ferric ions. Not more than 0.5 per cent 

of potassium iodide, close the flask and allow to 

Weigh 0.5 g, dissolve in a mixture of30 ml of water and 
20  ml of 1 M sulphuric acid and titrate with 0.1 M ceric 
ammonium sulphate using jerroin solution as indicator. 
I ml of O./ M eerie ammonium sulphate is equivalent to 

• 

Ferrous Sulphate Tablets 

Ferrous Sulphate Tablets contain Dried Ferrous Sulphate. 

Ferrous Sulphate Tablets contain not less than 80.0 per cent 
and not more than 90.0 per cent of the stated amount of dried 
ferrous sulphate, FeSO 4. The tablets are coated. 

Usual strength. 200 mg. (200 mg of Dried Ferrous Sulphate is 
approximately equivalent to 60 mg of ferrous iron). 

Identification 

A. The powdered tablets give reaction (A) of ferrous salts 
(2.3.1). 

B. Extract the powdered tablets with 2 M hydrochloric acid 
and filter. The filtrate gives reaction (A) of sulphates (2.3.1). 

Tests 
Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.5 g of Dried Ferrous Sulphate, 
dissolve in a mixture of 30 ml of water and 20 ml of 
1 M sulphuric acid and titrate with 0.1 M ceric ammonium 
sulphate using ferroin solution as indicator. 

1 ml of 0.1 M ceric ammonium sulphate is equivalent to 
0.01519 g of FeSO4. 

Labelling. The label states the quantity of the active ingredient 
both as the amount of Dried Ferrous Sulphate and in terms of 
the equivalent amount of ferrous iron in each tablet. 

Fesoterodine Fumarate 

3 

H:, 	COO }-1 

i t  
H 00C 

Mol Wt. 527.7 

Fesoterodine Fumarate is 24(R)-3-(Diisopropylamino)-1- 
phenylpropy1)-4-(hydroxymethyl)phenyl isobutyrate fumarate. 

Fesaterotline Fumarate contains not less than 98.0 per cent 
and nOtnore than 102.0 per cent of C 30 1-1 41  NO7, calculated on 
the 'anhydrous basis. 0.01519 gofFeSO4. 

Ij 



FEXOFENADINE HYDROCHLORIDE 

)fenadine Hydrochloride 

CH 3 
 COOH 

,HCI 
OH 

OH 

C2 H39 N104SCI 	 Mol. Wt. 538.1 

Fexofenadine Hydrochloride is (RS) oc,a-dimethyi.., 
44 1 -h ydroxy-414-(hydroxydiphenylmethyl)-1 piperidinyl] 
butyl] benzene acetic acid hydrochloride. 

Fexofenadine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C32H39N04,HC1, 
calculated on the anhydrous basis. 

Categ rory. Antihistaminic. 

Dose. 120 mg to 180 mg once daily. 

Descr ption. A white to off-white crystalline powder. 

Ident ification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fexofenadine 
hydrochloride RS or with the reference spectrum of 
fexofenadine hydrochloride. 

B.In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

nadine impurity B. Determine by liquid chromatography 

examination 
 solution. Dissolve 25 mg of the substance under 

ation in 100.0 ml of the mobile phase. 
pReference solution (a). A solution containing 0.025 per cent 

hydrochloride) 

w/v ero ef pfexofenadine hydrochloride RS and 0.0005 per cent 
{341-[1 -444-(hydroxydiphenylmethyl)-1- 

PiperidinyljbutylPoc,a-dimethylbenzeneacetic acid 
Woride) RS (fexofenadine impurity B RS) in the mobile 

to 10 . 0 

Chrom 
_a 

mobile phase: a mixture of 80 volumes of ammonium 
acetate buffer prepared by mixing 1.15 ml of glacial 
acetic acid in 1000 ml of water and adjusting the pH to 
4.0 with 6 M ammonium hydroxide and 20 volumes of 
acetonirile, 
flow rate: 0.5 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 20 

Inject reference solution (a). The relative retention time with 
respect to fexofenadine, for fexofenadine impurity B is about 
0.7 and the resolution between fexofenadine and fexofenadine 
impurity B is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to fexofenadine impurity B is not more than the area 
of the peak due to fexofenadine impurity B in the chromatogram 
obtained with reference solution (b) ( 0.2 per cent ). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Use the phosphate-perchlorate buffer, solvent mixture and 
chromatographic system as described in the Assay. 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the solvent mixture. 

Reference solution. A solution containing 0.0005 per cent w/v 
of each of fexofenadine hydrochloride RS and [benzeneacetic 
acid, 4-(1-oxy-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl] 
butyl)-a,a-dimethyli RS (fexofenadine impurity A RS) in the 
mobile phase. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to the peak of fexofenadine impurity A is not more 
than 0.4 times the area of the corresponding peak in the 
chromatogram obtained with reference solution ( 0.2 per cent), 
area of any peak due to decarboxylated degradant [(+)-441- 
hydroxy-4-(hydroxydi-phenylmethyl)- 1 -piperidinyli-buty1]- 
isopropylbenzene], with a relative retention time of 3.2 with 
respect to fexofenadine hydrochloride, is not more than 0.3 
times the area of the peak due to fexofenadine hydrochloride 
in the chromatogram obtained with reference solution ( 0.15 
per cent ) and the area of any secondary peak is not more than 
0.2 times the area of the peak due to fexofenadine hydrochloride 
in the chromatogram obtained with reference solution (0.1 per 
cent). The sum of all the impurities is not more than 0.5 per 
cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Chlorides. 6.45 per cent to 6.75 per cent. 

we solution (b). Dilute 1.0 ml of reference solution (a) 
ml with the mobile phase. 

uographic system 	 .."  

stainless steel column 25 cm x 4.6 mm; packed With - Dissolve about 0.3 g of the substance under examination in 50 
eta cyclodextrin bonded to porous silica (5 	ml of methanol. Titrate with 0.1 M silver nitrate. Determine 

IP 201 

Fex 

r  

H C 

Fexofe 
(2.4.14 

Inject the test solution. The area of any secondary peak i s not  
more than 0.5 per cent and the sum of area of all the secondary  
peaks is not more than 1.0 per cent, calculated by area 
normalization. 

Heavy metals (2.3.13). 2.0 g complies with limit test for 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

heavy  

FESOTERODINE FUMARATE 

Category. Anticholinergic. 

Description. A white to off white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fesoterodine 

fumarate RS or with the reference spectrum of fesoterodine 
fumarate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). +5.0° to +7.0°, determined in 
1.0 per cent w/v solution in ethanol at 20°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 60 volumes of mobile phase A and 40 
volumes of acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. 

Reference solution. A 0.001 per cent w/v solution of 
fesoterodine fumarate RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 um), 
mobile phase: A. dissolve 2.72 g of potassium 

dihydrogen orthophosphate into 1000 ml of water, 

adjusted to pH 6.5 with potassium hydroxide, 
B. acetonitrile, 

a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 1.1.1. 

Time 
	Mobile phase A 
	

Mobile phase B 
(in min.) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

60 
	

40 

20 
	

60 
	

40 

45 
	

40 
	

60 

50 
	

40 
	

60 

53 
	

60 
	

40 

60 
	

60 
	

40 

Inject the reference solution. The test is notiivali -d unless the 

column efficiency is not less than 3000 theoretical plates , the 

tailing factor is not more than 2.0 . 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of mobile phase A and 40 
volumes of acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 11 with 
the solvent mixture. Dilute 5.0 ml of this solution to 0.0 ml 
with the solvent mixture. 

Reference solution. A 0.02 per cent w/v solution offesot, ,rodine 
fumarate RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 um), 
mobile phase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate into 1000 ml of water, 
adjusted to pH 6.5 with potassium hydroxide,  

B. acetonitrile, 
a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 

Time 
(in min.) 

0 

20 

25 

30 

32 

40 

Mobile phase A 
(per cent v/v) 

55 

55 

40 

40 

55 

55 

Mobile pha se B 
(per cent N Iv) 

45 

45 

60 

60 

45 

45 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 3500 theoretical plates . the 

tailing factor is not more than 2.0 and the relative standard 

deviation for replicate injections is not more than 2.0 per cent. 

Inject the-referbnce solution and the test solution. 

Calculate the content of C 30H41N07 . 
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the end-point potentiometrically (2.4.25). Carry out a blank 

titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.00354 g of chloride. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent for the anhydrous 
form and 6.0 per cent to 10.0 per cent for the hydrate form 
(dihydrate and trihydrate forms of fexofenadine hydrochloride), 
determined on 1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 

of phosphate-perchlorate buffer. 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the solvent mixture. Dilute 3.0 ml of the 
solution to 50.0 ml with the mobile phase. 

Reference solution. A solution containing 0.006 per cent w/v 

of fexofenadine hydrochloride RS and 0.0005 per cent w/v of 

fexofenadine impurity A RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 

(51.un), 
- mobile phase: a mixture of 65 volumes of phosphate-

perchlorate buffer prepared by dissolving 6.64 g of 
monobasic sodium phosphate and 0.84 g of sodium 

perchlorate in 1000 ml of water and adjusted to pH 2.0 

with orthophosphoric acid, and 35 volumes of 

acetonitrile. Add 3 ml of triethylamine to1000 ml of the 

mixture, 
- flow rate: 1.5 ml per minute, 

spectrophotometer set at 220 nm, 
- injection volume: 20 RI. 

Inject the reference solution. The test is not valid unless the 
resolution between fexofenadine and fexofenadine impurity A 
is not less than 10, tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections for both 
peaks is not more than 2.0 per cent and 3.0 per cent respectively. 

Inject the reference solution and the test solution. 

Calculate the content of C 32H39N04, HCI. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Usual strengths. 120 mg; 180 mg. 

Identification 

In the Assay, the principal peak in the chromatogram c 
with the test solution (a) corresponds to the peat 
chromatogram obtained with the reference solution. 

Fexofenadine Capsules 

Fexofenadine Hydrochloride Capsules 

Fexofenadine Capsules contain not less than--33.0 per cent 
and not more than 105.0 per cent of the stated aToulit of 
fexofenadine hydrochloride, C i2H39N041-10. 

btained 
in the 

4 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 15 and 45 minutes. 

Withdraw a suitable volume of the medium and filter 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 

dissolution medium. 

Reference solution (a). A 0.007 per cent w/v so' 

fexofenadine hydrochloride RS in the dissolution tr 

NOTE - A small amount of methanol, not exceedin 
cent of the total volume, can be used to dissolve fez( 
hydrochloride. 

ution of 
edium. 

g 0.5 per 
fenadine 

Reference solution (b). A solution containing 0.001 per cent 

w/v of benzene acetic acid-4-1-1-oxy-4(4-(hydroxydiphenyl-
methyl)-1-piperidinyllbuty1)-a,a-dimethyl RS (fexofenadine 

impurity A RS) and 0.006 per cent w/v of fexofenadine 

hydrochloride RS in water. 

NOTE - A small amount of acetic acid, not exceeding 5 per 
cent of the total volume, can be used to dissolve fexofenadine 

impurity A. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, pa 

octadecylsilane bonded to porous silica (5 p 

- mobile phase: a mixture of 30 volumes of a buf 
prepared by dissolving 1.0 g of monobas 

phosphate, 0.5 g of sodium perchlorate, an 

orthophosphoric acid in 300 ml of water and 

of acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 50 pl. 

Inject reference solutions (a) and (b). The test i 
unless the resolution between the peaks due to fe 
and fexofenadine impurity A is not less than 
chromatogram obtained with reference solution I 
relative standard deviation for replicate injections 
than ID per qat, in the chromatogram obtained wi 
solution (a). 

Inject the reference solution (a) and the test solution. 

eked with 
m), 

fer solution 
is sodium 
I 0.3 nil of 
0 volumes 

s not valid 
xofenadine 
2. 0 in  the 

b) and the 
 is  not more  

th reference  

ip 2018 

D .  Not less than 50 per cent in 15 minutes and not less than 75 
in 45 minutes, of the stated amount of C32H39N0 4,HC1. percent  

Re l ated substances. Determine by liquid chromatography 
(2.4.14). 

phosphate-perchlorate buffer. Dissolve 6.64 g of monobasic 
sodium phosphate and 0.84 g of sodium perchlorate in 1000 ml 
of water. Adjust with orthophosphoric acid to a pH of 2.0. 
Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of  s phosphate

t s solution (pcoer

.cwhl 

Weigh 	

anbquufferti. 

Test 	 quantity of the mixed contents of utio 
70 capsules containing about 50 mg of Fexofenadine 
Hydrochloride, add 40 ml of solvent mixture and shake by 
mechanical means for 60 minutes. Mix with the aid of 
ultrasound for about 2 minutes. Cool and dilute to 50.0 ml with 
the solvent mixture. 

Test solution (b). Dilute 3.0 ml of test sdrution (a) to 50.0 ml 
with the mobile phase. 

Reference solution. A solution containing 0.006 per cent w/v 
of fexofenadine hydrochloride RS and 0.0005 per cent w/v of 
fexofenadine impurity A RS in the mobile phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl groups chemically bonded to porous silica (51.1m), 

- mobile phase: a mixture of 65 volumes of phosphate-
perchlorate buffer and 35 volumes of acetonitrile. Add 
0.3 nil of triethylamine and mix, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution.The test is not valid unless the 
resolution between fexofenadine and fexofenadine impurity A 
is not less than 10, tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections determined 
from fexofenadine and fexofenadine impurity A are not more 
than 2.0 per cent and 3.0 per cent respectively. 

Inject test solution (a) and the reference solution. In the 
chromatogram obtained with test solution (a) the area due to 
fexofenadine impurity A is not more than 0.8 times the area of 
the peak due to fexofenadine impurity A in the chromatogram 
obtained with the reference solution (0.4 per cent), the area of 
the peak due to decarboxilated degradant [(+)-4-[1-hydroxy-
4-[4-(hydrox ydi -phenylmethyl)-1-piperidinyll-butyl]- iso

propylbenzene having a relative retention time of 3.2 is not 
more than 0.03 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
c
ent), the area of any other individual impurity is not more tha n  

0.03 times the area of the principal peak in the 

gent)
, 

	than 0:5 

chromatogram obtained with the reference solution- (0.2 'per . 
 cent.  nt), and the sum of all the impurities is not 	- per 

FEXOFENADINE TABLETS 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject test solution (b) and the reference solution. 

Calculate the content of C32H39N0 4 , HCl in the capsules. 
Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Fexofenadine Tablets 

Fexofenadine Hydrochloride Tablets 

Fexofenadine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
fexofenadine hydrochloride, C32H3 9N04 ,HC1. 

Usual strengths. 120 mg; 180 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.001 M hydrochloric acid, 
Speed and time. 50 rpm and 10 and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution (a). Dissolve a weighed quantity of 
fexofenadine hydrochloride RS in the dissolution medium to 
obtain a solution having a known concentration similar to 
that expected for the solution under test. 

Note - A small amount of methanol, not exceeding 0.5 per 
cent of the total volume, can be used to dissolve_ fexofenadine 
hydrochloride. 

Reference solution (b). A 0.044 per cent w/v solution of 
benzene acetic acid,-441-oxy-4(4-(hydroxydiphenyl-
methyl) -1-piperidinylibutyl)-a,a-dimethyl RS (fexofenadine 
impurity A RS) in water. To 1.0 ml of this solution add 40 ml of 
reference solution (a). 

NOTE:- .4 small amount of acetic acid, not exceeding 5 per 
cent qf the total volume, can he used to dissolvefrxofenadine 
qnpurity /  



Finasteride 

C23H36N202 	 Mol. Wt. 372.6 

Finasteride is 17)3-(N-tert-butylcarbamoy1)-4-aza-5a-androst-
l-en-3-one. 

Finasteride contains not less than 98.0 per centapd not more 
than 102.0 per cent of C23H36N 202, calculated on the dried 
basis. 

Category. Antiandrogen. 

Dose. 5 mg once daily. 

Description. A white or almost white, crystalline powder. 

-----"11111r 1 P 2018 	fp 2018 FEXOFENADINE TABLETS FINASTERIDE 

is 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 30 volumes of a buffer 
solution prepared by dissolving 1.0 g of monobasic 

sodium phosphate, 0.5 g of sodium perchlorate, and 

0.3 ml of orthophosphoric acid in 300 ml of water and 

70 volumes of acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The resolution between 
fexofenadine and fexofenadine impurity A is not less than 2.0. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 
Inject the reference solution and the test solution (a). 

D. Not less than 60 per cent (a) in 10 minutes and not less than 
80 per cent in 30 minutes, of the stated amount of 
C32H39N04,HCI. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 

of a 0.17 per cent v/v solution of glacial acetic acid. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 120 mg of Fexofenadine 
Hydrochloride, disperse in 20 ml of 0.17 per cent v/v solution 
of glacial acetic acid, with vigorous shaking for 30 minutes 
and dilute to 100.0 ml with acetonitrile, shake vigorously for 

60 minutes, filter. 

Reference solution (a). A solution containing 0.025 per cent 

w/v of fexofenadine hydrochloride RS and 0.005 per cent w/ 

v of fexofenadine impurity A RS in the solvent mixture. Dilute 
3 ml and 4.5 ml, respectively, of the solutions to 50.0 ml with 
the mobile phase. 

Reference solution (b). A 0.025 per cent w/v solution of 
fexofenadine hydrochloride RS in the solvent mixture. Dilute 
4 ml of the solution to 100.0 ml with the mobile phase. Dilute 6 
ml of this solution to 100.0 ml with the mobile phase. 

Use the chromatographic system described in the Assay.  

Inject reference solution (a) and the test solution. i n the 
 chromatogram obtained with the test solution the area of the 

 peak due to fexofenadine impurity A is not more than the area 
 of the corresponding peak in the chromatogram obtained with 

reference solution (a) (0.4 per cent), the area of any individual 
impurity is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.25 per cent), the area of the peak due to decarboxilated 
degradant [(+)-4-[1-hydroxy-444-(hydroxydiphenylmeth yl). 
1-piperidinyll-buty11-isopropylbenzene having a relative 
retention time of 6.7 is not more than 0.12 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the sum of all the impurities is 
not more than 0.5 per cent. Ignore any peak with an area less 
than 0.04 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of 0.17 per cent v/v glacial acetic acid in water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 150 mg of Fexofenadine 
Hydrochloride, disperse in 20 ml of a 0.17 per cent v/v solution 
of glacial acetic acid, with vigorous shaking for 30 minutes 
and dilute to 100.0 ml with acetonitrile, shake vigorously for 
60 minutes and filter. Dilute 1.0 ml of this solution to 100.0 ml 
with the mobile phase. 

Reference solution. A 0.025 per cent w/v solution of 
fexofenadine hydrochloride RS in the solvent mixture. Dilute 
3 ml of the solution to 50.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl groups chemically bonded to porous silica (5 um), 
column temperature 35°, 

- mobile phase: a mixture of 64 volumes of a buffer solution 
prepared by diluting 7.5 ml of acetonitrile and 7.5 ml of 

triethylamine to 1000 ml with 0.17 per cent v/v glacial 

acetic acid in water, adjust the pH to 5.2 with 
orthophosphoric acid and 36 volumes of acetonitrile, 

flow rate: 1.5 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 20111. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate_the content of C32F139N 04, HC1 in the tablets. 

Identification 
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with finasteride RS 
or with the reference spectrum of finasteride. 

Tests 
Specific optical rotation (2.4.22). +12.0" to +14.0°, determined 
In a 1.0 per cent w/v solution in methanol. 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture: Equal volumes of acetonitrile and water. 
Test solution (a). Dissolve 25.0 mg of the substance under 
exasmoilnvaetnitomn in nx thres. olvent mixture and dilute to 50.0 ml with 
the 

 

Test solution (b). Dissolve 100.0 mg of the substance under 

the solventmixture 
iinxttuhree  s.solvent mixture and dilute to 10.0 ml with 

Reference solution (a). Dissolve 25.0 mg of.finasteride RS in 
the solvent mixture and dilute to 50.0 ml with the solvent 
mixture. 

thRe efesore 

solvent 

ec ne tsmol 

m ixture. 

ti uo rn e.(b). Dissolve 10 mg offinasteride for peak identification RS (containing impurities A and C) in 1.0 ml of 

Reference solution (c). Dilute 1.0 ml of test solution (b) to 1
00.0 ml with the solvent mixture. Dilute 1.0 ml ()Phis sohttion 

to 14.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated end capped octadecylsilane bonded 
to porous silica or ceramic microparticles (5 iim), 

- column temperature: 60°, 
- mobile phase: a mixture of 10 volumes acetonitrile, 1 0 

volumes of tetrahydrofuran and 80 volumes of water, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 15 pl. 

Name 	 Relative 	Correction 
retention time 	factor 

Finasteride impurity A' 	0.9 	2.4 
Finasteride (Retention time: 
about 28 minutes) 	 1.0 	- 
Finasteride impurity C 2 	1.3 	0.72 
'N-( 1,1-dimethylethyl)-3-oxo-4-aza-5cc-androstanc- I 70-cabroxamide 
carboxamide (0-I,5-aza amide) 

2N-(1,1- d i methylethyl) -3- oxo-4-azaandrosta-1,5-diene-1713- 
(dihydrofinastcride). 

Inject reference solutions (b) and (c). The test is not valid 
unless the signal to noise ratio is not less 40 for the principal 
peak in the chromatogram obtained with reference solution (c) 
and the peak to valley ratio is not less than 5.0 
where Hp = height above the baseline of the peak due to 
impurity A and Hv = height above the baseline of the lowest 
point of the curve separating this peak from the peak due to 
finasteride in the chromatogram obtained with reference 
solution (b). 

Inject reference solutions (c) and test solution (b). Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution (b) the 
area of secondary peak corresponding to finasteride impurity 
A and finasteride impurity C is not more than 3 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (c) (0.3 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). Ignore any peak with an area less than 0. 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105". 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Inject reference solution (a) and test solution (a). 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 6.0 per cent. 
Inject reference solution (a). The relative retention time with 
respect to fexofenadine for fexofenadine impurity A is about 
1.6. The resolution between fexofenadine and fexofenadine 
impurity A is not less than 7, the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 2.0 per cent and not more than 3:0 .per centfor4:Storage... Stfzftprotected from moisture, at a temperature not 

fexofenadine and fexofenadine impurity A, reSpectively. : A.=n exceeding 30°. 

2i 



Calculate the content of C23H36N202 in the tablets. 
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Calculate the content of C23H36N202• 

Storage. Store protected from light. 

Finasteride Tablets 
Finasteride Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of finasteride, 

C23H36N202. 

Usual strength. 5 mg. 

Identification 

In the test for Dissolution, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. Dissolve a weighed quantity of finasteride 

RS in a mixture of 3 volumes of water and 7 volumes of 

acetonitrile and dilute with the same mixture to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 5.0 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature. 45°, 
- mobile phase: a mixture of 42 volumes of water and 

58 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 200 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 23H36N202 in the medium. 

D. Not less than 75 per cent of the stated amount of 

C23H36N202. 
Related substances. Determine by liquid chromatography 
(2.4.14).  

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 	 I 4 	' 

Test solution. Dissolve a quantity of powdered tablets 
containing 100 mg of Finasteride in 30 ml of the solvent mixture 
and dilute to 50.0 ml with the solvent mixture, centrifuge  and  
filter the supernatant liquid. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 	\  
as Spherisorb ODS 2), 

- column temperature: 60°, 
- mobile phase: a mixture of 10 volumes of acetonitrile, 

10 volumes of tetrahydrofuran and 80 volumes of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 

Name 
	 Relative 	Correction 

retention time 	factor 

Finasteride impurity A' 	0.9 
	

2.4 , 

Finasteride (Retention time about: 
28 minutes) 	 1.0 

Finasteride impurity B 2 	1.2 

Finasteride impurity C 	1.3 
	

0.72 

'N-(1,1-dimethylethyl)-3-oxo-4-aza-5a-androstane -17b-carboxamidit 

2  Methyl 3-oxo-4-aza-5a-androst-l-ene-17b-carboxylate, 

3 N-(1,1-dimethylethyl)-3-oxo-4-azaandrosta -1,5- diene -11111  

carboxamide. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 

chromatogram twice the retention time of the principal peak. 

In the chromatogram obtained with the test solution the area 

of any peak corresponding to finasteride impurities A, B and 

C is not more than 0.3 times the area of the principal peak in 

the chromatogram obtained with the reference solution (0.3 
per cent). The area of any other secondary peak is not more 

than 0.1 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent) and the 

sum of the areas of all other secondary peaks is not more than 

0.6 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.6 per cent). Ignore arm' 

peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with the reference solution 

(0.05 per cent). 

Test solution. Transfer one tablet to a suitable volumetric flask, 

add 5 ml of a mixture of 3 volumes of water and 7 volumes of 
acetonitrile, disperse with the aid of ultrasound for 20 minutes. 
Dilute, as necessary with the solvent mixture with intermittent 
shaking to produce a solution containing 0.01 per cent w/v of 

Calculate the 

 mix 

co 

 ix anntdenfit 

of C23H36N 202  in the tablet. 

 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Finasteride with 25 ml of water. 
Add 350 ml of a mixture of 3 volumes of water and 
7 volumes of acetonitrile, mix with the aid of ultrasound for 
30 minutes, dilute to 500 ml with acetonitrile, centrifuge and

liquid Rfielfteerrethnecesusopieurntiaotna.nAt 

.er cent w/v solution of finasteride 
RS in a mixture of 3 volumes of water and 7 volumes of 

Chromatographic
acetonitrile.  an 

 
octadecylsilane 

 t a   

 system 
stainless steel column 10 cm x 4.6 mm, packed with 

 

 bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- column temperature. 45°, 
- mobile phase: a mixture of equal volumes of acetonitrile 

and 0.0025 M of orthophosphoric acid, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is less than 2.0 and the 
trhe al an 0t relative .standard deviation for replicate injections is not more 

Inject the reference solution and the test solution. 

Category. Immunomodulator. 

Description. A white to off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fingolimod 
hydrochloride RS or with the reference spectrum of fingolimod 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution of 
substance under examination in methanol shows not less 
than 90.0 per cent transmittance at 250 nm (2.4.7).and at 
220 nm shows absorbance not less than 0.2 (2.4.7). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture . 

Reference solution. A 0.0025 per cent w/v solution of 
,fingolimod hydrochloride RS in the solvent mixture. 

Chromatographic system 
- A stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- mobile phase: A. a mixture of 60 volumes of buffer 

solution prepared by dissolving 21.0 g of sodium 
perchlorate in 1000 ml of water, adjusted to pH 2.8 with 
perchloric acid and 40 volumes of acetonitrile, 

B. 70 volumes of acetonitrile and 30 
volumes of buffer solution, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 20 gl. 

Mobile phase B 
(per cent v/v) 

40 

100 

100 

40 

40 I 

Uniformity of content (For tablets containing /cc' th0n 

 10 mg). Complies with the test stated under Tablets. 

by 'liquid chromatography (2.4.14), using the  

chroMatographic conditions and reference solution 
 

described -under Assay. 

( 191-134NO2  CI 
Fingolimod Hydrochloride is 2-amino-2[2-octylphenypethyl] 
Propane-1,3-diol hydrochloride. 

 

calculated on the dried basis. 

Cent and not more than 102.0 per cent Of C.1.91-44N,02Cj, 

Fingolimod 
Hydrochloride contains not less than 

Mol Wt. 343.9 

Time 
(in min.) 

0 

25 

45 

45:1 

Mobile phase A 
(per cent v/v) 

60 

0 

0 

60 

60 
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Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 Am), 
mobile Phase: A. 0.044 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted to pH 7.5 
with orthophosphoric acid, 

B. acetonitrile, 
a gradient programme using the conditions given below, 

- flow rate: 0.8 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 pl. 

FINGOLIMOD HYDROCHLORIDE 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates , the 
tailing factor is not more than 2.0. 

Inject the test solution. The area of any other secondary peak 
is not more than 0.5 per cent and the sum of areas of all the 
secondary peaks is not more than 1.5 per cent, calculated by 
area normalization. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method A (20 ppm). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 0.3 g by drying in an oven at 80° for 3 hours at a pressure 
not less than 20 mm of Hg. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 

acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of this solution to 50.0 ml 
with the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution offingolimod 

hydrochloride RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm), 
mobile phase: A. a mixture of 60 volumes of buffer 
solution prepared by dissolving 21.0 g. of sodium 

perchlorate in 1000 ml of water, adjusted to pH 2.8 with 

perchloric acid and 40 volumes of acetonitrile, 
B. 70 volumes of acetonitrile and 30 

volumes of buffer solution, 
a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 218 nm, 
injection volume: 20µl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

l0 0 100 

15 0 100 

15.1 80 20 

20 80 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates, 
the tailing factor is not more than 2.0 . and the relative standard 
deviation for replicate injections is not more than2.0 per cent. 

Inject the reference solution and the test solution_ 

Calculate the content of C 19 1-1 ::4NO2  Cl. 

C24H25N04,HCI 	 Mol. Wt.427.9 

Flavoxate Hydrochloride is 2-Piperidinoethyl 3-methy1-4-oxo-
2-pheny1-4H-chromene-8-carboxylate hydrochloride. 

Flavoxate Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C 241-125N04,HC1, calculated 
on the dried basis. 

Category. Anticholinergic. 

Dose. 100 to 200 mg three times or four times daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flavoxate 

hydrochloride RS or with the reference spectrum of flavoxate 
hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 
NOTE - Use freshly prepared solutions. 

Solvent mixture. 20 volumes of a 0.04 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 3.0 with 

orthophosphoric at id and 80 volumes of acetonitrile. 

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 

the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

100.0 ml with the solvent mixture. 

Reference solution (h). Dilute 1.0 ml of reference solution (a) 

to 10.0 ml with the solvent mixture. 

Reference solution (c). A solution containing 0.006 per 
cent 

xv Iv of flavarate impurity A RS and 0.003 per cent Ariv
the 

flavatate- impiirity B RS and 0.002 per cent Nv,/v of  
substarice under examination in the solvent mixture. Dilute • 
1.0 M1 of this solution to 20.0 ml with the solvent mixture. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 20 80 
10 20 80 
20 10 #90 
25 10 90 
28 20 80 

Name 
	

Relative 
retention time 

Flavoxate impurity A' 
	

02 
Flavoxate impurity B 2 
	

0.8 
Flavoxate (Retention time: about 10 minutes) 

	
1.0 

' 3-methyl-4-oxo-2-phenyl-411- I -benzopyran-8-carboxylic acid, 

' ethyl 3 -methy1-4-oxo-2-pheny1-4H- 1 -benzopyran-8-carboxylate. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to fluvoxate impurity B and 
flavoxate is not less than 4.0. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to fluvoxate impurity A is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (0.3 per cent). The area of 

solution (b) (0.1 

principal peak in the chromatogram obtained with reference 

of any other secondary peak is not more than the area of the 

than the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (0.15 per cent). The area 

any peak corresponding to fluvoxate impurity B is not more 

per cent). The sum of areas of all other 

obtained with reference solution (b) (0.05 per cent). 
Heavy 

peak in the chromatogram obtained with reference solution (a) (0.5 per cent). Ignore any peak with an area less than  0 . 5  times the area of the principal peak in the chromatogram 

secondary peaks is not more than 0.5 times the area of the 

YmmeteatiasIsm(2e.t3h .ol d B  (2.3.13). 2( .100gppcom).mplies with the limit te s t for heavy  
Sulphated ash (2.3.18). Not more than 0.1 p6r cent.  

FLAVOXATE TABLETS 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. (NOTE- In order to avoid overheating, mix thoroughly 
throughout and stop the titration immediately after the end-
point has been reached). 

Dissolve 0.35 g in 10 ml of anhydrous formic acid and add 
40 ml of acetic anhydride. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.04279 g of 
C241-426C1N04 . 
Storage. Store protected from light. 

Flavoxate Tablets 

Flavoxate Tablets contain Flavoxate Hydrochloride. The tablets 
are coated. 

Flavoxate Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of flavoxate 
hydrochloride, C24H25N04,HC1. 

Usual strength. 200 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.2 g 
of Flavoxate Hydrochloride with 10 ml of dichloromethane, 
filter and evaporate the filtrate to dryness. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flavoxate 
hydrochloride RS or with the reference spectrum of flavoxate 
hydrochloride. 

B. In the test for Related substances, by applying 10 pl of 
each solution, the principal spot in the chromatogram obtained 
with test solution (b) corresponds to that in the chromatogram 
obtained with reference solution (c). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume of 18 M ammonia, 
80 volumes of propan-2-ol and 200 volumes of ethyl acetate. 
Test solution (a). Disperse a quantity of the powdered tablets 
containing 0.2 g of Flavoxate Hydrochloride with 10 ml of 
chloroform and filter. 

Test solution (h). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with chloroform. 

Reference solution (a). A 0.015 per cent w/v solution of 3- 
methvillavone-8-c arbaxylic acid ethyl ester RS in chloroform. 
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solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 
three clearly separated spots. 

C.Place 2 mg in a test-tube, moist with 0.05 ml of water and 
add 2 ml of sulphuric acid-formaldehyde reagent. Mix the 

H2O contents of the tube by swirling; the colour of the solution is 
slightly greenish-yellow. Place the test-tube in a water-bath 
for 1 minute; the solution becomes yellow. 

D.It gives reaction (A) of sodium (2.3.1). 

the chromatogram obtained with reference solution (a) 
(5.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by method B. 

2-Ethylhexanoic acid (2.3.51). Not more than 0.8 per cent. 

Water (2.3.43). 3.0 per cent to 4.5 per cent, determined on 
0.3 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with 
the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 
flucloxacillin sodium RS in the mobile phase. 

Use chromatographic system as described in the test for 
Related substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CoH16C1FN 3Na05 S. 

Flucloxacillin sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of flucloxacillin sodium. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. If it is intended for use in manufacture of 
parenteral preparation, the container should be sterile, airtight 
and tamper proof. 

Reference solution (b). Dilute 1.0 ml of test solution (a) to 

500.0 ml with chloroform. 

Reference solution (c). A 0.1 per cent w/v solution offlavoxate 

hydrochloride RS in chloroform. 

Reference solution (d). A 0.03 per cent w/v solution of 3- 
methylflavone-8-carboxylic acid RS in chloroform. 

Apply 10µl of reference solution (a), (c), (d), test solution (b), 
25 pl of reference solution (b) and 50 pi of test solution (a). 
After removal of the plate, allow it to dry in air and examine 
under ultraviolet light at 254 nm. Any spot corresponding to 
3-methylflavone-8-carboxylic acid ethyl ester in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.15 per cent) and any other secondary 
spot in the chromatogram obtained with test solution (a), 
other than the spot corresponding to 3-methyflavone-8- 
carboxylic acid is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.1 per 

cent). 

3-Methylflavone-8-carboxylic acid. Determine by thin -layer 

chromatography (2.4.17), coating the plate with silica gel 

GF254. 

Mobile phase. A mixture of 4 volumes of glacial acetic acid, 

25 volumes of ethyl acetate and 70 volumes of cyclohexane. 

Test solution.Disperse a quantity of the powdered tablets 
containing 0.2 g of Flavoxate Hydrochloride with 10 ml of 

chloroform and filter. 

Reference solution. A 0.01 per cent w/v solution of 3- 

methy/flavone-8-carboxylic acid RS in chloroform. 

Apply 50 pl of each solution. After removal of the plate, allow 
it to dry in air and spray with dilute potassium iodobismuthate 

solution. Any spot corresponding to 3-methylflavone-
8-carboxylic acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution (0.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 1 g of Flavoxate Hydrochloride with 600 ml 

of 0.1 M hydrochloric acid with the aid of ultrasound for 
10 minutes. Place in a water-bath at 70° for 90 minutes, cool 
and dilute to 1000 ml with 0.1 M hydrochloric acid. Dilute 

5.0 ml to 250.0 ml with 0.1 M hydrochloric acid and measure 
the absorbance at 293 nm (2.4.7). Calculate the content of 

C24H25N04,HC1 from the absorbance obtained by using a 
0.002 per cent w/v solution of Flavoxate hydrochloride RS. in 

0. 1 M hydrochloric acid. 

Storage. Store protected from light. 

Flucloxacillin is sodium (2S,5R,6R)-6-[[[3-(2-chloro-
6-fluoropheny1)-5-methylisoxazol-4- yl]carbonyll amino]. 
3,3-dimethy1-7-oxo-4-thia-l-azabicyclo[ 3 . 2 . 0]heptane-

2- carboxylate monohydrate. 

Flucloxacillin contains not less than 95.0 per cent and not 

more than 102.0 per cent of C I9H 16C1FN3Na05S, calculated 04 

the anhydrous basis. 

Category. Antibacterial. 

Dose. 250 mg four times daily. 

Description. A white or almost white hygroscopic. crystalline 

powder. 

identification 

Test A may be omitted if tests B, C and D are carried out. Tests 

B and, C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum obtained with flucloxacillin sodium 

RS or with the reference spectrum of flucloxacillin sodium. 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel. 

Mobile phase. A mixture of 30 volumes of acetone and 

70 volumes of 15.4 per cent w/v solution of ammonium acetate 

adjusted to pH 5.0 with glacial acetic acid. 

Test solution. Dissolve 25 mg of the substance under 

examination in 5 ml of water. 

Reference solution (a). A 0.5 per cent w/v solution of 

flucloxacillin sodium RS in water. 	 .;4114.4 

Reference solution (b). A solution containing 0.5 per cent 

w/v each of flucloxacillin sodium RS, cloxacillin sodium 
RS 

and dicloxacillin sodium RS in water. 

Apply to the plate 1 pl of each solution. Allow the 
mobile 

phase to rise 1"5-  cm. Dry the plate in air and expose to iodine 
light. The 

principal spot in the chromatogram obtained with the test 
-vapour until the spots appear and examine in day 

Tests 

Solution A. A 10.0 per cent w/v solution in carbon dioxide- 

freepev  aa  rtear.  n ce of solution. Solution A is clear (2.4,1) and its 
absorbance at 430 nm (2.4.7) is not more than 0.04. 

pH (2.4.24). 5.0 to 7.0, determined in solution A. 

Specific optical rotation (2.4.22). + 158° to + 168°, determined 
in a 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 

(2  . s4  solution. 4).  Test 	Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). A 0.001 per cent w/v solution of 
flucloxacillin sodium RS in the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each of flucloxacillin sodium RS and cloxacillin sodium 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 25 volumes of acetonitrile 

potassium 5  
volumes of a 0.27 per cent w/v solution of 

tassiu  dihydrogen phosphate adjusted to pH 5.0 
with sodium hydroxide solution, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 !al. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cloxacillin (1st peak) and flucloxacillin (2nd peak) is not less than 2.5. 

Inject reference solution (a) and the test solution. Run the ch
romatogram 6 times the retention time of the principal peak. 

In the chromatogram obtained with the test solution, the area 
°f any secondary peak is not more than the area of the principal 
Peak in the chromatogram obtained with ref sielice -sohition (a) (1.0 per cent). The sum of the areas of a .11 thesecondary 
Peaks is not more than 5 times the area of the p rincipjpeakin. 

Flucloxacillin Capsules 
Flucloxacillin Sodium Capsules 

Flucloxacillin Capsules contain Flucloxacillin Sodium. 

Flucloxacillin Capsules contain not less than 92.5 per cent and 
not more than 110.0 per cent of the stated amount of 
flucloxacillin, CI9H 17CIFN305S. 

Usual strengths. 250 mg and 500 mg equivalent to flucloxacillin. 

Identification 

Determine by ilgrared absorption spectrophotometry (2.4.6). 
lIpare the spectrum with that obtained withflucloxacillin 

- 	- 

C19H16C1FN3Na05S,H20 	 Mol. Wt. 493.9 

rif- 

2062 	 - 
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sodium RS or with the reference spectrum of flucloxacillin 
sodium. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the contents of capsules 
containing 0.1 g of flucloxacillin with 80 ml of the mobile 
phase for 15 minutes and dilute to 100.0 ml with the mobile 
phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (h). A solution containing 0.01 per cent 

w/v each of  sodium RS and cloxacillin sodium 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen orthophosphate adjusted to pH 

5.0 with 2 Msodium hydroxide, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 225 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cloxacillin and 
flucloxacillin is not less than 2.5. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with test solution, the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(5.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the contents of capsules 
containing 50 mg of Flucloxacillin in about 40 ml of the mobile 
phase with the aid of ultrasound for 15 minutes and dilute to 
50 ml with the mobile phase. Further dilute 5.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Reference solution (a). A 0.011 per cent Ai/NT-  solution of 

flucloxacillin sodium RS in the mobile phasii.' 

Reference solution (b). A solution containing 0.01 per cent 
 w/v each offlucloxacillin sodium RS and cloxacillin sodium 

RS in the mobile phase. 

Use chromatographic system as described under Relate 
substances. 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cloxacillin (1 peak) 
flucloxacillin (2nd  peak) is not less than 2.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 19 1-1 17C1FN 305S in the capsules. 

Labelling. The label states the quantity of the active ingr 
in terms of the equivalent amount of flucloxacillin. 

Flucloxacillin Oral Solution 
Flucloxacillin Oral Solution is a mixture consisting of 
Flucloxacillin Sodium with buffering agents and other 
excipients and a suitable flavoring agent. It is filled in a sealed 

container. 

The suspension is constituted by dispersing the contents of 

the sealed container in the specified volume of water just 

before use. 

Flucloxacillin Oral Solution contains not less than 90.0 per 

cent and not more than 120.0 per cent of the stated amount of 

flucloxacillin, C 19H 17C1FN305S. 

When stored at the temperature and for the period stated on 

the label during which the constituted suspension may be 

expected to be satisfactory for use, it contains not less than 

80.0 per cent of the stated amount of flucloxacillin. 

Usual strengths. 125 mg per 5 ml; 250 mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 

with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). 

Tests 

pH (2.4.24). 4.0 to 7.0. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer an accurately weighed quantity of the 
oral suspension containing 50 mg of Flucloxacillin to a 50.0 ml 
voluntiric flask; 'add 40 ml of mobile phase, shake for 15 minutes , 

 " dilute-to:volume with mobile phase and filter. Dilute 5.0 ml of 
this'solution to 50.0 ml with the mobile phase. 

Reference solution (a). A 0.011 per cent w/v solution of 
flucloxacillin sodium RS in the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 
w/v each offlucloxacillin sodium RS and cloxacillin sodium 
RS in the mobile phase. 

Chromatographic  _ oac
stainless
t decyis

steel 
t bonded onded to porous silica (5 pm), 

molumn 25 cm x 4.6 mm, packed with 

- mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen orthophosphate, adjusted to pH 
5.0 with 2 Msodium hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 20 

Inject reference solutions (a) and (b). The tests not valid 
unless the resolution between the peaks due to cloxacillin 
(first peak) and flucloxacillin (second peak) is not less than 2.5 
in the chromatogram obtained with reference solution (b) and 
in the chromatogram obtained with reference solution (a), the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml of the oral solution (2.4.29) and 
calculate the content of CI9H 17C1FN305S. 

1 mg of CI9H 16CIFN3Na05S is equivalent to 0.9538 mg of 
CI9H17CIFN305S. 

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of flucloxacillin. 

Fluconazole 

OH 

C131-112F2N60 	 Mol. Wt. 306.3 

Fluconazole is 2-(2,4-difluoropheny1)-1,3-bis(1H-1,2,4-triazo-
1-Y1)Propari-2-ol. 

Fluconazole contains not less than 98.5 per cent and not more 
than 101.5 per cent of C iHi2F,N60, calculated on the dried 
basis. 

Category. Antifungal. 

Dose. 200 mg to 400 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluconazole 
RS or with the reference spectrum of fluconazole. 

B. When examined in the range 200 nm to 350 nm (2.4.7), a 
0.025 per cent w/v solution in methanol shows absorption 
maxima at about 266 nm and 261 nm. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in methanol 
is clear (2.4.1) and colourless (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 300 mg of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution. A 0.003 per cent w/v solution of 
fluconazole RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm), 
- column temperature. 40°, 
- mobile phase: 80 volumes of water and 20 volumes of 

acetonitrile, 
- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 

The relative retention time with reference to fluconazole for 2- 
(2-fluoro -4-(1 H- 1,2,4 -triazol - 1 -yl)pheny1] - 1,3 -bis(1H- 1,2,4- 

tiazol-1-y1)-propan-2-ol (fluconazole impurity A) is about 0.49, 
for 2-(4-fluoropheny1)-1,3-bis(1H-1,2,4-triazol-1-y1)-propan-2- 
ol (fluconazole impurity B) is about 0.81 and for l',1' - (1,3- 
phenylene)di(1 H- 1 ,2,4-triazole) (fluconazole impurity C) is 
about 0.86. 

The correction factor of fluconazole impurity A is 0.08, for 
fluconazole impurity B is 1.29 and for fluconazole impurity C is 
0.05. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of impurity 
peak at relative retention time about 0.6 is not more than the area 
of the principal peak in the chromatogram obtained with the 
reference solution (1.0 per cent), the area of secondary peak due 
to fluconazole impurity A or fluconazole impurity C is not more 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (0.2 per cent); the area of any 
peak-done  spohding to fluconazole impurity B is not more than 
0.1 tubes the area of the principal peak in the chromatogram 
obtained with reference solution (0.1 per cent), the area of any 
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Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 87 13 
20 87 13 
35 60 40 
50 60 40 
52 87 13 
60 87 13 

Name 	 Relative 
retention time 

Fluconazole impurity A' 
	

0.45 
Fluconazole isomer2 
	

0.51 
Fluconazole impurity 13 3 
	

0.71 
Fluconazole impurity C4 
	

0.78 
Fluconazole 	 1.0 
'2[2-Fluoro-4-(1H -1 , 2 ,4- triazol-1-yl)phenyl]-1,3-bis(IH -1,2,4- 
triazol-1-y1)-propan-2-ol, this is a process impurity, 

2-(2,4-DifluorophenyI)-1-(1H -1,2,4-triazol-1-y1)-3-(4H -1,2,4- 
triazol-4-yl)propan-2-o1, this is a process impurity, 

2-(4-Fluoropheny1)- 1,3-bis (1 H -1 ,2,4-triazol-1-yl)propan-2-ol, this 
is a process impurity, 

---'111111,1P"-  
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other secondary peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.5 per cent). 

Iron (2.3.14). Dissolve 2.0 g in 20 ml of ethanol and 20 ml of 

water and mix; the resulting solution complies with the limit 
test for iron (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 0.2 g in 100 ml of glacial acetic acid. Titrate 

with 0.1 M perchloric acid. Determine the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01531 g of 

C I 3 14  1 2 F 2 N 6 0 • 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of O./ M hydrochloric acid, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not more 
than 1.0 gm, rejecting the first few ml of the filtrate. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described in the Assay. 

Test solution. Dilute the filtrate, if necessary, with the 

dissolution medium. - 

Reference solution. Dissolve a weighed quantity of 

fluconazole RS in the dissolution medium affid dilute with the 

dissolution medium to obtain a solution having a known 
 concentration similar to the expected concentration of the 
 test solution. 

D. Not less than 80 per cent of the stated amount of 
CI3H12F2N60. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the powder containing 
100 mg of Fluconazole, disperse in 100.0 ml of the mobile phase 

 and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 
fluconazole RS in the mobile phase. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 80 volumes of water and 20 

volumes of acetonitrile, 
- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 50 

Correction 
factor 

'2-(2-fluoro-4-(1H-1,2,4-triazol-1-yl)pheny 1 } -1,3- bis( 1 H-1,2,4- 

 triazol-1 -y1)-propan-2-ol, 

22-(4-fluoropheny1)- 1,3-bis( 1 H-1,2,4-triazol-1-y1)-propan-2-01,  

3 1',1' - (1,3-phenylene)di(1 H-1 ,2,4-triazole). 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 1000 and the tailing factor is 
not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram four times the retention time of the principal 
peak. In the chromatogram obtained with the test solution , 

 the area of any secondary peak is not more than the area of 

the peak in the chromatogram obtained with reference solution 

(b) (1.0 per cent) and the sum of areas of all the secondary 

peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). 

Other tests.. Cwriply with the tests stated under Capsules. 

Assay. Det&Mitie by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the powder containing 
50 mg of Fluconazole, add 70 ml of the mobile phase, sonicate 
for 15 minutes, and dilute to 100.0 ml with the mobile phase 

Reference

a nsdt filter. ter. 

solution. A 0.05 per cent w/v solution offluconazole 

R  

in the mobile phase. 

Chromatographic 	b  system 
a stainless steel column 25 cm x 4.6 mm, packed with 

bonded to porous silica (5 gm), 
mobile phase: a mixture of 60 volumes of buffer solution 
prepared by dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water and 40 volumes of 
methanol, adjusted to pH 3.6 with orthophosphoric 
acid, 

 flow rate: 1 ml per minute, 
spectrophotometer set at 261 nm, 	 o' 
injection volume: 20 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 1000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C131-1 1 2F2N 60 in the capsules. 

Storage. Store protected from moisture. 

Fluconazole Oral Suspension 
Fluconazole Oral Suspension is a mixture consisting of 
fluconazole with buffering agents and other excipients. It 
contains a suitable flavouring agent. It is filled in a sealed 
container. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water. 

Fluconazole Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
fluconazole, C 131-1, 2F2N60. 
Usual strengths. 50 mg per 5 ml; 200 mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
With the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

PH (2.4.24). 3.0 to 5.0. 1, 1 .7(1,3-Ph- en-  *Ile) di (1H -1,2,4-triazole), this is a process impurity. 

solution (a). The test is not valid unless the 
en peaks due to fluconazole impurity B and 

Storage. Store protected from moisture. 

Fluconazole Capsules 
Fluconazole Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluconazole, C I3H 1 2F2N60. 

Usual strengths. 50 mg; 150 mg; 200 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Name Relative 
retention time 

Fluconazole impurity A' 0.49 

Fluconazole impurity B2  0.81 

Fluconazole impurity C 3  0.86 

Fluconazole 1.0 

Solvent mixture. 13 volumes of acetonitrile and 87 volumes 
of ammonium formate solution prepared by dissolving 630 
mg of ammonium formate in 1000.0 ml water. 
Test solution. Disperse a quantity of suspension containing 
300 mg of fluconazole in 40 ml of the solvent mixture, mix with 
the aid of ultrasound. Dilute the resulting solution to 100.0 ml 
with the solvent mixture. 

Reference solution (a). A 0.03 per cent w/v solution of 
fluconazole RS, 0.0003 per cent w/v solution each of 
fluconazole impurity B RS, and fluconazole impurity C RS in 
the solvent mixture. 

Reference solution (b). A 0.0006 per cent w/v solution of 
fluconazole RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 40°, 
- mobile phase: A. a 0.063 per cent w/v solution of 

ammonium formate in water 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 pl. 

R(2e.4la
.ted
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Fluconazole Tablets 
Fluconazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluconazole, C 13 1-1 12F2N 6O. 

Usual strengths. 50 mg; 100 mg; 150 mg; 200 mg. 

Relative 
retention time 

Correction 
factor 

Fluconazole impurity A' 0.49 0.08 
Fluconazole impurity B2  0.81 1.29 
Fluconazole impurity C 3  0.86 0.05 
Fluconazole 1.0 

IP 201g FLUCONAZOLE ORAL SUSPENSION FLUCYTOSINE 

fluconazole impurity C is not less than 1.5, the resolution 
between the fluconazole impurity C and fluconazole is not 
less than 4.0, and the tailing factor for fluconazole peak is not 
more than 2.0. 
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with the reference solution (b) 
(0.2 per cent). The sum of the areas of all the secondary peaks 
is not more than 1.5 times the area of principal peak in the 
chromatogram obtained with the reference solution (b) (0.3 
per cent). 
Microbial contamination (2.2.9). Total aerobic microbial count 
is not more than 100 CFU/g and total combined molds and 
yeasts is not more than 50 CFU/g. 1 g is free from Escherichia 

coli. 
Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determined by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and water. 

Test solution. Transfer a quantity of suspension containing 
10 mg of fluconazole in 70 ml of the solvent mixture and mix 
with the aid of ultrasound. Dilute the resulting solution to 
100.0 ml with the solvent mixture. 

Reference solution (a). A 0.01 per cent w/v solution of 

fluconazole RS and 0.0024 per cent w/v solution of sodium 

benzoate RS in the solvent mixture. 

Reference solution (b). A 0.01 per cent w/v solution of 

fluconazole RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 20 volumes of acetonitrile 

and 80 volumes of buffer solution prepared by dissolving 
2.72 g potassium dihydrogen orthophosphate in 1000 

ml water, adjusted to pH 2.5 with dilute orthophosphoric 

acid, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 504 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fluconazole and sodium 
benzoate is not less than 5.0, the tailing factor for fluconazole 
peak is not more than 2.0 and relative standard deviation for 
replicate injections of fluconazole peak is not more than 2.0 
per cent. 
Inject reference solution (b) and the test solution. 
Determine the weight per ml (2.4.29) of the oral suspension. 

Calculate the content of C 11 1-1 12 F 2N60. 	 . 

Storge. Store protected from moisture at a temperature :not 

exceeding 30°. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in th e  

chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of O./ M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not more 

than 1.0 pm, rejecting the first few ml of the filtrate. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay. 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
fluconazole RS in the dissolution medium and dilute with the 
dissolution medium to obtain a solution having a know! 
concentration similar to the expected concentration of the 
test solution. 
D. Not less than 80 per cent of the stated amount of 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing 100 mg of Fluconazole, disperse in 100.0 ml of the 
mobile phase and filter. 

Reference solution (a). A 0.1 per cent w/v solution of 

fluconazole RS in the mobile phase. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 

100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed ith 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 80 volumes of water and 20 

volumes of acetonitrile, 
- flow rate: 0.5 ml per minute, 

- -spectrophotometer set at 260 nm, 
injection volume: 50 p1. 

1.(2-fluoro-4-(1H- 1,2,4-triazol- l -yl)phenyl)- I ,3-bis(1 H-1.2,4- 
triazol -1  -y1)-propan-2-ol, 

:1.(4-fluoropheny1)-1,3-bis( 1H-1,2,4-triazol- I -yl)-propan-2-ol, 

1..1' - (1, 3-phenylene)di(1H-1,2,4-triazole). 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 1000 and the tailing factor is 
not more than 2.0. 

Inject reference solution (b) and the test1Olution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the peak in 
the chromatogram obtained with reference solution (b) (1.0 
per cent) and the sum of areas of all the secondary peaks is 
not more than twice the area of the peak in the chromatogram 
obtained with reference solution (b) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing about 50 mg of Fluconazole with 70 ml of the 
mobile phase, sonicate for 15 minutes and dilute to 100.0 ml 
with the mobile phase, filter. 

Reference solution. A 0.05 per cent w/v solution offluconazole 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of buffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water and 40 volumes of 
methanol, adjusted to pH 3.6 with orthophosphoric 
acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 261 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 1000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.  

Calculate the content of C 1 31-1 12 F,N60. 
S
torage. Store protected from moisture. 

Flucytosine 

H 
N 

F

I
N 

NH 2  

C4H4FN30 
	

Mol. Wt. 129.1 
Flucytosine is 4-amino-5-fluoro-2-(1H)-pyrimidinone. 

Flucytosine contains not less than 98.5 per cent and not more 
than 101.0 per cent of C 4H4FN30, calculated on the dried basis. 

Category. Antifungal. 

Dose.50 to 150 mg per kg body weight daily, in divided doses 
every 6 hours. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, ucytosine RS 
or with the reference spectrum of flucytosine. 

B. In the test for Related Substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Mix about 5 mg with 45 mg of heavy magnesium oxide and 
ignite in a crucible until an almost white residue is obtained 
(usually less than 5 minutes). Allow to cool, add 1 ml of water, 
0.05 ml of phenolphthalein solution and about 1 ml of dilute 
hydrochloric acid to render the solution colourless. Filter 
and add to the filtrate a freshly prepared mixture of 0.1 ml of 
alizarin solution and 0.1 ml ofzirconyl nitrate solution. Mix, 
allow to stand for 5 minutes and compare the colour of the 
solution with that of a blank prepared in the same manner. The 
colour of the solution changes from red to yellow. 

D. To 5 ml of solution A, add 0.15 ml of bromine water and 
shake. The colour of the solution is discharged. 

Tests 

Appearance of solution. A I .0 per cent w/v solution in carbon 
dioxideiree water (solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution BYS7 (2.4.1). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G 

Solvent mixture. 40 volumes of water and 60 volumes of 
methanol. 
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Mobile phase. A mixture of 1 volume of anhydrous formic 

acid, 15 volumes of water, 25 volumes of methanol and 60 
volumes of ethyl acetate. 

Test solution (a). Dissolve 50 mg of the substance under 
examination in 5.0 ml of the solvent mixture. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
flucytosine RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of test solution (b) to 
100.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 5 mg offluorouracil RS in 
5.0 ml of reference solution (a). 

Apply to the plate 10 µl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of cold air, heat 
at 110° for 10 minutes, place the plate, while hot, in a tank of 
chlorine vapours for 5 minutes, prepared by adding a mixture 
of 2 volumes of a 1.5 per cent w/v solution of potassium 

permanganate, 1 volume of hydrochloric acid and 1 volume 

of water contained in a beaker placed at the bottom of tank 
and allow the plate to stand for 15 minutes. Remove the plate 
from the tank and dry it in a current of cold air until the excess 
of chlorine is removed and an area of the plate below the line 
of application gives not more than a faint blue colour with a 
drop of potassium iodide and starch solution; avoid 
prolonged exposure to cold air. Spray the plate with potassium 

iodide and starch solution and examine the plate in daylight. 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows two clearly separated 
principal spots. 

Fluoride. Not more than 200 ppm. 

NOTE-Prepare and store all solutions in plastic containers. 

Buffer solution. Dissolve 58 g of sodium chloride in 500 ml of 
water. Add 57 ml ofglacial acetic acid and 200 ml of a 10.0 per 
cent w/v solution of cyclohexylenedinitrilotetra-acetic acid 
in 1 M sodium hydroxide. Adjust the pH to 5.0 to 5.5 with a 
20.0 per cent w/v solution of sodium hydroxide and dilute to 
1000.0 ml with water. 

Test solution. Dissolve 1.0 g of the substance under 
examination in water and dilute to 100.0 ml with the same 
solvent. 

Reference solution. Dissolve 4.42 g of sodium fluoride, 
previously dried at 120° for 2 hours, in 300 ml of water and 
dilute to 1000.0 ml with the same solvent (0.1perCentwiii of 
fluoride). Prepare three reference solutions 6y diluting lirti in 
100 ml, lml in 1000 ml and 1 ml in 10000 ml. 

To 20.0 ml of each reference solution, add 10.0 ml of the bu ffer 
solution and stir with a magnetic stirrer. Introduc e the 

 electrodes into the solution and allow to stand for 5 minutes 
with constant stirring, determining the end p o i nt 

 potentiometrically (2.4.25) for fluoride ion, using a fluoride_  
selective indicator electrode and a silver-silver chloride 
reference electrode. Determine the potential difference bet ween 

 the electrodes. Plot on semi-logarithmic graph paper the 
 potential difference obtained for each solution as a function 

of concentration of fluoride. Using exactly the s ame 
 conditions, determine the potential difference obtained  

the test solution and calculate the content of fluoride. 

Heavy metals (2.3.13). 1.0 g complies with the limit test f 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, using 
platinum crucible. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.1 g, dissolve in 40 ml of anhydrous acetic 

acid and add 100 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01291 g of 
C4H4FN3O. 

Storage. Store protected from light. 

Flucytosine Capsules 
Flucytosine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
flucytosine, C 4H4FN 3O. 

Usual strengths. 250 mg; 500 mg. 

Identification 

A. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.002 per cent w/v solution shows absorption maxima at about 
260 nm and 350 nm. 

B. Shake a portion of the contents of capsules containing 
about 500 mg of Flucytosine with 10 ml of water and filter. To 

2 ml of the filtrate, add 1 ml ofsodiumpentacyanoaminoierrate 

reagent prepared by dissolving 100 mg of sodium 

(tri)pentacyanoaminoferrate in 20 ml of 1 per cent w/v 
solution of sodium carbonate solution and 1 ml of 3 per cent 

v/v hydrogen peroxide; a darker green colour is produced. 

Tests 

Dissolution (2,5 .2). 

Apparatus No. 

Medium. 900 ml of water, 
Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the same solvent. Measure the 
absorbance at the maximum at about 276 nm (2.4.7). Calculate 
the content of C4H4FN3O in the medium from the absorbance 
obtained from a solution of known concentration offlucytosine 
RS. 

D. Not less than 80 per cent of the stated amount of C4H4FN3O. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the contents of 20 capsules 
containing about 250 mg of Flucytosine, add about 50 ml of 
0.1 Mhydrochloric acid, shake for 30 minutes, then dilute 
with 0.1 Mhydrochloric acid to produce 250.0 ml. Mix, and 
filter, discard the first 20 ml of the filtrate and dilute 1011.0 ml of 
the filtrate to 250.0 ml with 0.1 Mhydrochloric acid. Further 
dilute 10.0 ml of this solution to 50.0 ml. with 0.1 M 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 285 nm (2.4.7). Calculate the 
content of C4H4FN3O from the absorbance obtained with 0.0008 
per cent w/v solution of flucytosine RS in the same medium. 
Storage. Store protected from light. 

Flucytosine Oral Suspension 
Flucytosine Oral Suspension is a suspension of Flucytosine 
in a suitable flavoured vehicle. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. 

Flucytosine Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
flucytosine, C4H4FN3O. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of flucytosine C 4H4FN3O. 

Usual strength. 10 mg per ml. 

Identification 

Inthe Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the oral suspension 
containing about 5 mg of Flucytosine with 100 ml of the mobile 
phase. 

Reference solution. A 0.005 per cent w/v solution of 
flucytosine RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of buffer solution prepared by dissolving 
1 g of ammonium acetate and 1.0 ml of di-
isopropylamine in 1000 ml of water, adjust the pH to 7.5 
with glacial acetic acid , 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 ill. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C4H4FN3O in the suspension. 

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of C 4H4FN3O, weight in volume. 

Storage. Store protected from light and moisture. 

Labelling. The label states (1) the quantity of flucytosine per 
ml; (2) the temperature of storage and the period during which 
the constituted suspension may be expected to be satisfactory 
for use. 

Flucytosine Tablets 
Flucytosine Tablets contains not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
flucytosine, C4H4FN3O. 

Usual strengths. 250 mg; 500 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 0.5 g 
of flucytosine with 100 ml of methanol for 30 minutes, filter 
and evaporate the filtrate to dryness. On the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with flucytosine RS or with 
the reference spectrum of flucytosine. 

PH (2.4.24). 4.0 to 5.0. 	 B•- Wildn :exartlined in the range 230 to 350 nm (2.4.7), the 

d -A Other tests. Comply with the tests stated unde Oral 	ui s. at about 286 nm. 

. 
obtained in the Assay shows absorption maxima only 

• ..

• 	

..................... 



Relative 	Relative 
retention time response factor 

Fludarabine phosphate 	1.0 
2-Fluoroadenine 	 1.5 	0.5 
2-Fluoro-ara-adenine 	 1.9 	0.6 
2-Eth

oxyphosphate analog 	2.5 	1.8 

,-•- 

Name 

Inject reference solution (a). The test is not -valid .  unless the 
tailing factor is not more than 2.0 and the relative standard 
d
eviation for replicate injections is not more an 2.0 per cent. • - 

Fludarabine Phosphate 

N H2 

N 
II 	II 

F 
0 

HO- 	/41*-5 
 

OH 
0 	 

HO 0 H 

FLUCYTOSINE TABLETS 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the same solvent. Measure the 
absorbance at the maximum at about 276 nm (2.4.7). Calculate 
the content of C 4H4FN30 in the medium from the absorbance 
obtained from a solution of known concentration offlucytosine 

RS. 

D. Not less than 80 per cent of the stated amount of C 4H4FN 30. 

Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel G.. 

Mobile phase. A mixture of 1 volume of anhydrous formic 

acid , 15 volumes of water, 25 volumes of methanol and 60 

volumes of ethyl acetate. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Flucytosine with 10.0 ml of a mixture of 
equal volumes of 13.5 M ammonia and methanol, filter. 

Reference solution (a). Dilute 1.0 ml of test solution to 10.0 ml 

with methanol (60 per cent). Dilute 1.0 ml of the solution to 

100.0 ml with methanol (60 per cent). 

Reference solution (h). Dilute 1.0 ml of test solution to 10.0 ml 

and dissolve 5 mg offluorouracil RS in 5.0 ml of the resulting 

solution. 

Apply to the plate 10 tl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of cold air, heat 
at 110° for 10 minutes, place the plate, while hot, in a tank of 
chlorine gas prepared by adding hydrochloric acid to a 5 per 

cent w/v solution of potassium permanganate contained in a 
beaker placed in the tank and allow to stand for 15 minutes. 
Dry it in a current of cold air until an area of the plate below the 
line of application gives at most a very faint blue colour with 
a 0.5 per cent w/v solution of potassium iodide in starch 

solution; avoid prolonged exposure to cold air. Spray the plate 

with potassium iodide and starch solution and examine the 
plate in daylight. Any secondary spot in the chromatogram 
obtained with test solution is not more intense than the spot 
in the chromatogram obtained with reference solution (a) (0.1 
per cent). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows two clearly 
separated principal spots. 

Other tests. Comply with the tests stated under tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.1 g of Flucytosine add 80 --hil of 0:1 M 

hydrochloric acid, shake for 15 minutes and Dilute to 

C10H13FN507P 	 '.Viol. Wt. 365.2 

Fludarabine Phosphate is R2R,3R,4S,5R)-5-(6-Amino-2-fluoro- 
9-puriny1)-3,4-dihydroxy-2-oxolanyllmethoxyphosphonie acid. 

Fludarabine Phosphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C I0H 13 FN50713, calculated 
on the anhydrous and solvent free basis. 

CAUTION: Fludarabine Phosphate is cytotoxic; Extra care 
required to prevent inhaling and exposing the skin to it. 

Category. Antineoplastic. 

Dose. 25 mg per square meter body surface area given daily, 
for 5 consecutive days. 

Description. A white to off-white crystalline hygroscopic 

powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fludarabine 

phosphate RS or with the reference spectrum of fludarabine 

phosphate. 

IP 20* 

Name 
	 Relative 	Relative 

retention time response factor 

Iso-ara-guanine-monophosphate 0.26 

Isoguan ine 
	

0.34 

3',5 1-Diphosphate analog 
	

0.42 
Fludrabine phosphate 	1.0 

4.0 

2.5 

1.9 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the isetara-guanine 
monophosphate peak and the isoguanine peak is not less 
than 2.0 in the chromatogram obtained with reference solution 
(b) and the relative standard deviation for replicate injections 
is not more than 2.0 per cent in the chromatogram obtained 
with reference solution (a). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to iso-ara-guanine-monophosphate is not more than 
0.4 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.8 per cent), the area of 
the peak due to isoguanine is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). The area of the peak due 
to 3',5'-diphosphate analog is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.4 per cent) and the area of the any 
other secondary peak that eluting before fludarabine 
phosphate is not more than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). 

B. Determine by liquid chromatography (2.4.14) as described 
in test A with the following modifications. 

- mobile phase: a mixture of 80 volumes of 10 mM 
monobasic potassium phosphate and 20 volumes of 
methanol, 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to 2-fluoroadenine is not more than 0.05 times the 

2-fluoro-ara-adenine is not more than 0.1 times the area of the 
reference solution (a) (0.1 per cent), the area of the peak due to 
area of the principal peak in the chromatogram obtained with 

principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the area of the peak due to 
2-ethoxyphosphate analog is not more than 0.1 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of areas of all the secondary 
peaks found in test A and B is not more than 1.5 per cent. 

Chlorides (2.3.12). Dissolve 0.125 g in 15 ml of water. The 
solution complies with the limit test for chlorides (0.2 per cent). 

Ethanol. Not more than 1.0 per cent. 

Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 0.5 g of the substance under 
examination in dimethylformamide and dilute to 10.0 ml with 
dimethylformamide. 

Reference solution. A 0.05 per cent w/v solution of ethanol in 
dimethylformamide. 

Chromatographic system 
- a capillary column 30 m x 0.25 mm, coated with 6 per cent 

cyanopropylphenyl- 94 per cent dimethylpolysiloxane 
(film thickness 1.4 pm), 

- temperature: 
column. 40° for 10 minutes, then raised at the rate of 5° 
per minute to 70°, followed by an increase at a rate of 
30° per minute to 220°, 

- inlet port at 160° and detector at 250°, 
flame ionization detector, 
linear velocity: 27 cm per second, using nitrogen as the 
carrier gas. 

Inject the reference solution. The test is not valid unless and 
the relative standard deviation for replicate injections is not 
more than 4.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 2 H5OH. 

Free phosphate content. Not more than 0.1 per cent. 

Test solution. Dissolve 10 mg of Fludarabine Phosphate in 
2.0 ml of water, heat gently in a test-tube. 

Reference solution. A 0.072 per cent w/v solution of potassium 
dihydrogen phosphate in water. Dilute 1.0 ml of this solution 
t9 	water. 

- 	- 
Alolybclovanadic reagent. In a 150-m1 beaker, mix 4 g of finely 
powdered ammonium molybdate and 0 1 g of finely powdered •  
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of the filtrate to 100.0 ml with 0.1 M hydrochloric acid.Further  
dilute 10.0 ml of the solution to 100.0 ml with 0.1 M hydrochloric 

 acid. Measure the absorbance of the resulting solution at th e 
 maximum at about 286 nm (2.4.7). Calculate the content of 

 C4H4FN3O taking 709 as the specific absorbance at 286 tun .  

Storage. Store protected from light. 

Tests 

Specific optical rotation (2.4.22). +10° to +14°. determined ina 

0.5 per cent w/v solution. 

Related substances. A. Determine by liquid chromatography 

(2.4.14). 

Test -solu-tion.' Dissolve 50 mg of the substance under 
examination'in.the mobile phase and dilute to 50.0 ml with the 

100 .0 ml with 0.1 M hydrochloric acid and fi her...Dilute 10.0 ml mobile phase. 

2072 - 

Reference solution (a). A 0.002 per cent w/v solution of 
fludarabine Phosphate RS in the mobile phase. 

Reference solution (b). Dissolve 10 mg of the substance under 
examination in 10 ml of 0.1 M hydrochloric acid. Heat the 
solution at 80° in a water-bath for 15 minutes. 

Use chromatographic system as described under Assay. 

    

FLUDARABINE PHOSPHATE 



25k,5> 	 oragg. Store protected from moisture and light, preferably 
-(dihycirbgen phOsphate4. of type ',glass at a temperature 2° to 8°. 

1 

Relative 	Relative 
retention time response factor 

e, at a 
Isoguanine 2 

 3',5'-diphosphate analog' 

Fludrabine 

Iso-ara-guanine-monophosphate l  0.26 

0.34 	0.40 

0.42 

1.0 

0.25 

CAUTION: Fludarabine Phosphate is cytotoxic; Extra care 
required to prevent inhaling and exposing the skin to it.  

Usual strength. 25 mg per ml. 

Identification 

A. A 0.0027 per cent w/v solution in 0.1 Mhydroch1( 
gives absorption maximum at 254 nm (2.4.7). 

B. In the Assay, the principal peak in the chrorn 
obtained with the test solution corresponds to th, 
chromatogram obtained with the reference solution. 

fludarabine- 

Determine by liquid chromatography (2.4.14). 

Tests 

pH (2.4.24). 6.0 to 7.1. 

Related substances.A. For impurities eluting before 

Test solution. Dissolve 50 mg of Fludarabine Phosphate in the 

mobile phase and dilute to 50.0 ml with the mobile phase. 

Reference solution (b). Dissolve 10 mg of Fh., 

Phosphate in 10 ml of 0.1 M hydrochloric acid. 
solution at 80° in a water-bath for 15 minutes. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed 

with 

octadecylsilane bonded to porous silica (51.un), 
- mobile phase: a mixture of 94 volumes of /0 m3 1 

 monobasic potassium phosphate in water 
and 

6 volumes of methanol, 
flaw rate:-1 ml per minute, 
spectropOotometer set at 260 nm, 
injection Volume: 104 

13FN507P. 

)•ic acid 

ss than 
e stated 

atogram 
it in the 

6-anmw-9-a-D-arabinofuranosy1-2-oxo-1H -purine 5'-(dihydrogen 
phosphate), 

tion of 	26-amino-1H -purin-2(9H )-one, 

39.a-D-arabinofuranosy1-2-fluoroadenine 	3',5'-bis(dihydrogen 
phosphate). 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the iso-ara-guanine 
monophosphate peak and the isoguanine peak is 'witless 
than 2.0 in the chromatogram obtained with reference solution 
(b) and the relative standard deviation for replicate injections 
is not more than 2.0 per cent in the chromatogram obtained 
with reference solution (a). 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to iso-ara-guanine-monophosphate is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent), the area of 
the peak due to isoguanine is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). The area of the any other 
secondary peak that eluting before to fludarabine phosphate 
is not more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). 

B. for impurities eluting after fludarabine- 

Determine by liquid chromatography (2.4.14), as described in 
test A with the following modifications. 

- mobile phase: a mixture of 80 volumes of 10 mM 
monobasic potassium phosphate in water and 20 
volumes of methanol, 

lution of 

darabine 
Heat the 

Fludarabine 

2-Fluoroadenine' 
2-Fluoro-ara-adenine 
2-Eth

oxyphosphate analog 3  
2-nuoro-9// -purin-6-amine, 
'9-a-D-arabi

nofuranosy1-2-fluoroadenine, 
fiff;:j 	oxy-9-a-D-arabinofuranosyladenine 5' 

Name 
Relative 	Relative 

retention time response factor 

1.0 

1.5 	2.0 

1.9 

2.5 

1.7 

Inject the reference solution and the test solution. 

Calculate the content of C 10H 13FN507P. 

Storage. Store protected from light and moistur 
temperature between 2° to 8°. 

Fludarabine Phosphate Injection 
Fludarabine Phosphate Injection is a sterile solu 
Fludarabine Phosphate in Water for Injections. 

Fludarabine Phosphate Injection contains not le 
95.0 per cent and not more than 105.0 per cent of th 
amount of fludarabine phosphate, C 10H 

Reference solution. A 0.002 per cent w/v solution of Reference solution (a). A 0.002 per cent w/v so 

fludarabine phosphate RS in the mobile phase. 	 fludarabine phosphate RS in the mobile phase. 

FLUDARABINE PHOSPHATE 

ammonium vanadate. Add 70 ml of water and grind the particles 
using a glass rod. A clear solution is obtained within a few 
minutes. Add 20 ml of nitric acid and dilute to 100.0 ml with 

water. 

In 2.0 ml of the reference solution and the test solution in test 
tubes, add 2.0 ml molybdovanadic reagent. The yellow 
coloration of the test solution is not more intense than that of 
the reference solution. 

Sodium. Determine by flame photometry (2.4.4). 

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 100 ml with water. 

Reference solution. Dissolve a qauntity of sodium chloride, 

previously dried at 105° for 2 hours in water and dilute to 

250.0 ml with water to obtain a solution having a concentration 
of 2.54 mg of sodium chloride per ml. Dilute this solution with 
water to obtain a solution containing 0.0001 per cent w/v of 
sodium. 

Determine the atomic emission of the solutions at the sodium 
emission line at 589.0 nm. The emission response obtained 
with the test solution is not more than the reference solution 
(0.2 per cent). 

Microbial contamination (2.2.9). The total aerobic microbial 
count is not more than 1000 CFU per g. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 250.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 94 volumes of 10 mM 

monobasic potassium phosphate and 6 volumes of 

methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 260 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not-valid unlesg 'the 
relative standard deviation for replicate injections is not more_ 

than 1.0 per cent. 

Inject reference solution (a). The test is not valid unless 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to 2-fluoroadenine is not more than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of the peak due to 
2-fluoro-ara-adenine is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The area of the any other secondary 
peak that elutes after fludarabine phosphate is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The sum of 
areas of all the secondary peaks found in test A and B is not 
more than 2.0 per cent. 

Bacterial endotoxins (2.2.3). Not more than 7.7 Endotoxin 
Units per mg of Fludarabine Phosphate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A. A 0.69 per cent w/v solution of monobasic sodium 
phosphate monohydrate in water, adjusted to pH 4.5 with 
I M sodium hydroxide. 

Test solution. Dilute a volume of injection containing 10 mg of 
Fludarabine Phosphate in 100.0 ml of solution A. 

Reference solution. A 0.01 per cent w/v solution offludarabine 
phosphate RS in solution A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 94 volumes of solution A and 

6 volumes of methanol, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm. 
- injection volume: 20 

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 1.8 and the relative 
standard deviation for replicate injections is not more than 
1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C loH l3FN507P in the injection. 

FLUDARABINE PHOSPHATE INJECTION 



0 

0 
0CH3 

H C -OH 

H 
HO 

H 3C 

IP 

Inject reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution: 
the area of any peak other than the principal peak is not greater 
than  half the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and the sum 
of the areas of all such peaks is not greater than 0.75 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent). Ignore any peak due to 
the solvent and any peak with an area less than 0.025 times 
that of the principal peak in the chromatogram obtained with 
sreufiLp.rehnact eeds oalsuht i(o2n. 3(.b1  

)8. ). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 .0 g by drying in an oven at 105°. 

Assay. Weigh 10 mg, dissolve in 50 ml of ethanol <Id add 
sufficient ethanol to produce 100.0 ml. Dilute 5.0 ml of this 
solution to 50.0 ml with ethanol and mix. Measure the 
absorbance of the resulting solution (2.4.7) at the maximum at 
about 238 nm. Calculate the content of C231-131F06 taking 405 
as the specific absorbance at 238 nm. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Fludrocortisone Tablets 
Fludrocortisone Acetate Tablets 

Fludrocortisone Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
fludrocortisone acetate, C23F131F06. 
Usual strength. 100 pg. 

Identification 

o i iv; imt Sori 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G. 

idemixture. 	90 volumes of acetone and 10 volumes of 
in 
  

FLUDROCORTISONE TABLETS 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Powder one tablet, disperse in 10 ml of water and extract with 
three quantities, each of 5 ml, of chloroform. Filter the extracts 
through a plug of cotton wool moistened with chlorofbrm. 
Evaporate the chloroform on a water-bath just to dryness. 
Cool and dissolve the residue in 10.0 ml of ethanol. Measure 
the absorbance of the resulting solution at the maximum at 
about 240 nm (2.4.7). Calculate the content of C23H3IFO6taking 
405 as the specific absorbance at 240 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh and powder 20 tablets. Shake a 
weighed quantity of the powdered tablets containing about 
0.5 mg of Fludrocortisone Acetate with 2 ml of water for one 
minute, add 8 ml of acetonitrile and shake on a mechanical 
shaker for 40 minutes. Dilute the mixture to 20.0 ml with 
acetonitrile, centrifuge and use the supernatant liquid. 

Test solution (b). Prepare in the same manner as test solution 
(a) but using 4.0 ml of a solution containing 0.01 per cent w/v 
of norethisterone RS (internal standard) in acetonitrile and 
4.0 ml of acetonitrile in place of 8 ml of acetonitrile. 

Reference solution. Mix 20.0 ml of internal standard, 25.0 ml of 
a 0.01 per cent w/v solution of fludrocortisone acetate RS in 
acetonitrile and 10 ml of water and dilute to 100.0 ml with 
acetonitrile. 

Chromatographic riatoTorb  ph: 

 ODS 1), 

system 
;'1-StainlegS steel column 20 cm x 4.6 mm, packed with 

.-:coctadecylsilane bonded to porous silica (Such as 
Spherisorb 
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chloroform for 5 minutes, filter and evaporate the filtrate to 
dryness. Dissolve the residue in 4 ml of a mixture of 90 volumes 
of chloroform  and 10 volumes of methanol. 
Reference solution (a). Dissolve 25 mg of fludrocortisone acetate  RS n 10 ml of the solvent mixture. 

and reference 	
(o (b). Mix equal volumes o the Nest soltt;on 

••• 

• 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained withfiudrocortisone 

acetate RS or with the reference spectrum of fludrocortisone 

acetate. 

B. To a warm 1 per cent w/v solution in methanol add an equal 

volume of potassium cupri-tartrate solution; a red precipitate 

is produced. 

C. Determine by thin- layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 

10 volumes offbrmamide. 

Mobile phase. A mixture of 30 volumes of toluene and 

10 volumes of chloroform. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of fludrocortisone 

acetate RS in 10 ml of the solvent mixture. 

Reference solution (h). Mix equal volumes of the test solution 

and reference solution (a). 

Place the dry plate in a tank containing a shallo w.; layer of the 

solvent mixture allow the solvent mixture to -ascend to the 

FLUDROCOTISONE ACETATE 

Fludrocortisone Acetate 

C231-131F06 	
M01. Wt. 422.5 

Fludrocortisone Acetate is 9a-fluoro-1113,17a,21-trihydroxy -

pregn-4-ene-3,20-dione 21-acetate. 

Fludrocortisone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C 23H31 F06, calculated on 

the dried basis. 

Category. Mineralocorticoid. 

Dose. In adrenocortical insufficiency, 50 to 300 tg daily. 

Description. A white or almost white, crystalline powder; 

odourless or almost odourless; hygroscopic. 

top, remove the plate from the tank and allow the solvent  
evaporate. Use within 2 hours, with the flow of the mob; 
phase in the direction in which the aforementioned treatme 
was done. 

Apply to the plate 2 ill of each solution. Allow the mobil e 
 phase to rise 12 cm. Dry the plate in a current of warm air, allow 

the solvent to evaporate, heat at 120° for 15 minutes and spra), 
the hot plate with ethanolic sulphuric acid (20 per cent v/ 
Heat at 120° for a further 10 minutes, allow to cool and exami ne 

 in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single. 
compact spot. 

Tests 

Specific optical rotation (2.4.22). +148° to +156°, determined 

in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Absorbance of a 0.001 per cent 

solution in ethanol at the maximum at about 240 nm, 0.39 to 

0.42. 

Related substances. Determine by liquid chromatogra phy  

(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 

mobile phase. 

Reference solution (a). Dissolve 2 mg of fludrOcorthone 

acetate RS and 2 mg of hydrocortisone acetate RS in the 

mobile phase and dilute to 50 ml with the mobile phase. 

Reference solution (b). Dilute 1 ml of the test solution to 50 ml 

with the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5 pm); 

- mobile phase: a mixture of 35 volumes of 
tetrahydrofuran and 65 volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Equilibrate the column with the mobile phase for a bout 

30 minutes. 
Inject reference solution (a). The retention times 

are: 

hydrocortisone acetate, about 8.5 minutes and fludrocortis
one 

 acetate about 10 minutes. The test is not valid unles
s the 

 resolution between the peaks corresponding to hydrocort isone  

acetate and fludrocortisone acetate is at least 1.0. If this i
s not 

achie.(rea,2adfisI the concentration of tetrahydrofuran 
furan phasetncreasing the concentration of tetrahy 

redtces the retention times. 	
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pH (2.4.24). 3.4 to 4.6. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 
modifications. 

Name 	 Relative 	Relative 
retention time response factor 

Flumazenil impurity A' 
	

0.71 
	

0.9 
Flumazenil impurity B 2 
	

0.85 
Flumazenil 	 1.0 

FLUMAZENIL FLUMAZENIL INJECTION 

- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 240 nm, 

- injection volume: 20 gl. 
Inject the reference solution and test solution (b). 

Calculate the content of C23H3 FO6in the tablets. 

Storage. Store protected from light. 

Flumazenil 

Ci5Hi4FN303 
	 Mol. Wt. 303.3 

Flumazenil is 4H-imidazo[1,5-a][1,4]benzodiazepine - 

3-carboxylic acid, 8-fluoro-5,6-dihydro-5-methyl-6-oxo-, ethyl 

ester. 

Flumazenil contains not less than 98.0 per cent and not more 
than 102.0 per cent of C151-114FN303, calculated on the dried 
basis. 

Category. Benzodiazepine toxcity antidote. 

Dose. 0.2 mg intravenous, one time over 30 seconds; followed 

by 0.5 mg every minute. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flumazenil RS 

or with the reference spectrum of flumazenil. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

N,N-dimethylformamide diethyl acetal. Determine by thin- 

layer chromatography (2.4.17), coating the plate with silica 

gel GF254. 

Mobile phase. A mixture of 75 volumes of chloroform, 

15 volumes of glacial acetic acid, 7.5 volumes. of ethanol 

and 2.5 volumes of water. 

Solvent mixture. Equal volumes of ethanol and chigrolorm 

Name 	
retention time response factor 

Relative 	Relative 

Flumazenil impurity A' 
	

0.4 
	

1.1 

Flumazenil impurity C2 
	

0.5 
	

1.5 

Flumazenil impurity D 3 
	

0.7 
	

1.3 

Flumazenil impurity B4 
	

0.8 
	

1.1 

Flumazenil 
	

1.0 

Flumazenil impurity E5 
	

2.2 
	

1.1 

I8- fluoro-5,6-dihydro-5-methy1-6-ox o-4H-imidazol-[1,5- 
alp ,4Thenzodiazepine-3-carboxylic acid, 

27-fl uoro-4-methy1-3,4-dihydro -2 , 5 H-1,4-benzodiazepine-2,5-dione,  

'ethyl 5,6-dihydro-5-methyl-6-oxo-4H-imidazo-[1,5- a][1,4] bozo-

diazepine-3-carboxylate, 
°ethyl 8-hydroxy-5,6-dihydro-5-methyl-6-oxo-4H-imidazol4 1 ,5-11 1 ,41 

benzodiazepine-3-carboxylate ,  

'ethyl 8-chloro-5,6-dihydro-5-methyl-6-oxo-4H-imidazot 1,5-a][1,4] 

benzodiazepine-3-carboxylate. 

Inject reference solution (c) and the test solution. Run the 
chromatograms 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to flumazenil impurities A, B, C, D and E is not 
more than twice the area of the principal peak in per 
chromatogram obatined with reference solution (c) (0.2 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obatined 

with feferenct -sblution (c) (0.1 per cent). The sum of areas of 

the secotiiclati,  peaks is not more than 5 times the area of 

the Principal peak in the chromatogram obatined with reference 

Sulphatedhs

o lution 

 e  a v Yina   e t  al (c 

 ) (0.5 

 (2.3.18). Not more than 0.1 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
Method 

enBt)(.20 ppm).  

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Bacterial endotoxins (2.2.3). Not more than 25.0 Endotoxin 
AUsnsi at syp.  epremtegnno nfleumaz

by ii 

 

chromatography (2.4.14). 

Test solution. Disperse 25 mg of the substance under 
examination with the mobile phase and dilute to 25.0 ml with 
the mobile 

e 

phase. 

solution (a). A 0.1 per cent w/v syjution of 

Reference solution (b). A solution containing 0.00064 per cent 

Reference 
flumazenil RS in the mobile phase. 

w/v each offlumazenil RS and flumazenil impurity B RS in 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 80 volumes of 800 ml of 

water, adjusted to pH 2.0 with orthophosphoric acid, 
13 volumes of methanol and 7 volumes of 
tetrahydrofuran, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 5 

Inject reference solutions (a) and (b). The test is not valid the 
resolution between the peak due to flumazenil impurity B and 
flumazenil is not less than 4.0, the column efficiency is not 
less than 1500 theoretical plates for the principal peak and the 
tailing factor is not more than 1.5 for the principal peak in the 
chromatogram obtained with reference solution (b) and in the 
chromatogram obtained with reference solution (a), the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of CI5H 14FN303 . 

Storage. Store protected from moisture. 

Flumazenil I njection 
F
lumazenil Injection is a sterile solution of Flumazenil. 

Flumazenil Injection contains not less than 90.01)Cr-cerrt and 
not more than 110.0 per cent of the stated amount of 
C151-1 14FN 303 . 

Usual strength. 0.1 mg per ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 90 volumes of ethyl acetate and 
10 volumes of methanol. 

Test solution. Dilute a volume of injection containing 10 mg of 
Flumazenil to 100.0 ml with water. 

Reference solution. A 0.01 per cent w/v solution offlumazenil 
RS in a mixture of 9 volumes of water and 1 volume of 
methanol. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Test solution. Disperse 250 mg of the substance under 
examination with the solvent mixture and dilute to 5.0 ml With 

 the solvent mixture. 

Reference solution (a). A solution containing 0.05 per c ent 

 w/v offlumazenil RS and 0.6 .tl per ml offlumazenil impurity 
C RS (N,N-dimethylformamide diethyl acetal RS) in the 
solvent mixture. 

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. 

Apply to the plate 10 .tl of each solution. After developm ent , 
dry the plate in cold air and examine under ultraviolet light at 
254 nm. Spray the plate with ninhydrin solution and heat at 
105° for 15 minutes. Any spot at an Rf value 0.04 corresponding 
to flumazenil impurity C in the chromatogram obtained from 
the test solution is not more intense than the corresponding 
spot in the chromatogram obtained with reference solution 

(b) (0.2 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay with the following 

modifications. 

Reference solution (c). A 0.0001 per cent w/v solution of 

flumazenil RS in the mobile phase. 

18-fluoro-5,6-dihydro- 5-methyl-6-oxo-4H-imidazol-[ 1,5-a][ 1,4]benzo-
diazepine-3-carboxylic acid, 

2ethyl 8- hydroxy-5 , 6-dihydro-5-methyl-6-oxo-4H- imidazol1 1 ,5-a] 
[ 1 ,4]benzodiazepine-3-carboxylate. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to flumazenil impurity A is not more than 1.0 per cent 
and the area of any other secondary peak is not more than 
0.5 per cent. The sum of areas of all the secondary peaks other 
than flumazenil impurity A is not more than 1.0 per cent and the 
sum of areas of all the secondary peaks is not more than 

„2. 0 percent, calculated by area normalization. 
= 

Bacterial endotoxins (2.2.3). Not more than 100 Endotoxin 
s pet mg of flumazenil. 
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Category. Adrenocortical steroid. 	 tusii 

Description. A white or almost white, crystalline powder. 

Identification 

1 p 2018 FLUOCINOLONE CREAM FLUMAZENIL INJECTION IP 2018 

C24H30F206 	 Mol. Wt. 452.5 

Fluocinolone Acetonide is 6a,9a-difluoro-1113,21-dihydroxy-
16a,17a -isopropylidenedioxypregna-1,4-diene-3,20 -dione. 

Fluocinolone Acetonide contains not less than--96.0per Cent 
and not more than 104.0 per cent of C24F130F206, calculated on_ 4-  
the dried basis. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 75 volumes of water, 20 volumes of 

tetrahydrofuran and 5 volumes of methanol. 

Test solution. Dilute a volume of injection to obtain a 0.01 per 
cent w/v solution of Flumazenil in the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution offlumazenil 

RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (5 gm), 
- mobile phase: a mixture of 75 volumes of 0.02 M 

phosphate buffer prepared by adding 0.02 M 

orthophosphoric acid to 0.02 M monohasic potassium 

phosphate to obtain a solution pH 2.7, 20 volumes of 
tetrahydrofuran and 5 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 4 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I5H I4FN303  in the injection. 

Storage. Store protected from moisture in single-dose 
containers, preferably of Type I glass and at controlled room 
temperature. 

Fluocinolone Acetonide  

Test A may be omitted if tests B and C are carried out. TA B 
and C may be omitted if tests A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluocinolone 
acetonide RS. 

B. In the related substances test, the principlal peak in the 
chromatogram obtained with reference solution (b) is similar 
in retention time to the peak due to fluocinolone acetonide 
RS in the chromatogram obtained with reference solution (a). 

C. Heat 0.5 ml ofchromic-sulphuric acid in a test-tube (5 cm x 
about 6 mm) in a naked flame until white fumes are evolved; 
the solution wets the sides of the tube readily and there is no 
greasiness. Add 2 or 3 mg of the substance under examination 
and again heat in a naked flame until white fumes appear; the 
solution does not wet the sides of the tube and does not pour 
easily from the tube. 

Tests 

Specific optical rotation (2.4.22). +92.0° to +96.0°, determined 

in a 1.0 per cent w/v solution in dioxan. 

Light absorption. Dissolve 15 mg in about 50 ml of ethanol 

and dilute to 100.0 ml with ethanol. Dilute 10.0 ml of the 

solution to 100.0 ml with ethanol. Absorbance of the resulting 

solution at the maximum at about 239 nm, 0.52 to 0.56 (2.4.7). 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 

examination in acetonitrile and dilute to 10 ml with the same 

solvent. • nisei 
Reference solution (a). Dissolve 2.5 mg of fluocinolone 

acetonide RS and 2.5 mg of triamcinolone acetonide RS in 

45 ml of acetonitrile and dilute to 100 ml with water. 

Reference solution (b). Dilute 1 ml of the test solution to 

100 ml with acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed wi 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 p.m), 
mobile phase: a mixture of 450 ml of acetonitrile 

500 ml of water, allowed to equilibrate, the volume 
adjusted to 1000 ml with water and mixed again, 

rate`: ml per minute, 
,,,pectrOphotometer set at 238 nm, 

injection volume: 20 4  

I nject reference solution (a). The retention times are: 

triamcinolone acetonide about 8.5 minutes and fluocinolone 

acetonideabout 10 minutes. The test is not valid unless the 
resolution between the peaks corresponding to triamcinolone 
acetonide and fluocinolone acetonide is not less than 3.0. 

Inject reference solution (b) and the test solution. Continue 
the chromatography for 4 times the retention time of 
fluocinolone acetonide. In the chromatogram obtained with 
the test solution the area of any peak other than the principal 
peak is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent); not more than one such peak is more than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of the areas 
of all such peaks is not greater than 2.5 times the area of the 
principal peak in the chromatogram obtainoi,d with reference 
solution (b) (2.5 per cent). Ignore any peak due to the solvent 
and any peak with an area less than 0.05 times that of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Dissolve 50 mg in ethanol, add sufficient ethanol to 
produce 50.0 ml and mix. Dilute 2.0 ml of this solution to 
100.0 ml with ethanol. Measure the absorbance of the resulting 
solution at the maximum at about 238 nm. Calculate the content 
of C 24H30F206, taking 355 as the specific absorbance at 
238 nm. 

Storage. Store protected from light. 

Fluocinolone Cream 
Fluocinolone Acetonide Cream 

Fluocinolone Cream contains Fluocinolone Acetonide in a 
suitable base. 

 

Fluocinolone Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluocinolone acetonide, C24H30F206- 

cent; 0.025 per cent; 0.2 per cent w/w. 

Identification 

Usual strengths. 0.0025 per cent; 0.00625 per cent; 0.01 per 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 60 volumes ofn-hexwie, 40.vokiines, of chloroform, 10 volumes of methanol and i volume of 
triethylamine.   

Test solution. Disperse, by shaking a quantity of the cream 
containing 0.25 mg of Fluocinolone Acetonide in 2 ml of 
chloroform, add 10 ml of methanol, shake vigorously, cool in 
ice for 15 minutes, centrifuge at 3000 rpm for 15 minutes, decant 
the clear supernatant liquid, evaporate to dryness on a water-
bath in a current of nitrogen and dissolve the residue in 1 ml of 
chloroform. 

Reference solution. A 0.025 per cent w/v solution of 
fluocinolone acetonide RS in chlorofbrm. 

Apply to the plate 5 1.11 of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable, heat at 105° for 5 minutes and spray whilst hot 
with blue tetrazolium solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (a) has the same retention time 
as that of the peak due to Fluocinolone Acetonide in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

For creams containing 0.025 per cent to 0.2 per cent w/w of 
fluocinolone acetonide- 

Test solution (a). Weigh a quantity of the cream containing 
about 2.5 mg of Fluocinolone Acetonide, add 60 ml of a 
solution prepared by adding 80 ml of methanol to 20 ml of a 25 
per cent w/v solution of lithium chloride and disperse by 
shaking vigorously. Add 100 ml of cyclohexane, shake gently 
for 2 minutes and separate the lower, aqueous methanolic 
layer, taking care to exclude any solid matter that separates at 
the interface. Repeat the extraction using a further 25 ml of the 
lithium chloride solution. To the combined extracts add a 
solution containing 11 g of alum in 214 ml of water followed 
by 50 ml of chloroform, shake vigorously for about 3 minutes, 
allow the layers to separate and filter the chloroform extract 
through filter paper (such as Whatman No 1), previously 
moistened with chloroform, again excluding any solid matter 
at the interface. Repeat the extraction with 50 ml and 10 ml 
quantities of chloroform, filtering the extracts as before. 
Evaporate the combined extracts to dryness on a water-bath 
in a current of nitrogen, dissolve the residue in 5 ml of 
chloroform, transfer to a 10-m1 volumetric flask with the aid of 
chloroform and add sufficient chloroform to produce 10.0 ml. 

Test solution (b). Prepare in the same manner as test solution 
(a) but adding" 1.0 ml of a 0.05 per cent w/v solution of 
pbeneicetin (internal standard) to the chloroform solution 
beibre dilution to 10.0 ml. 
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Reference solution. A solution containing 0.025 per cent w/v 
of fluocinolone acetonide RS and 0.005 per cent w/v of 
phenacetin in chloroform. 

For creams containing 0.01 per cent w/w of fluocinolone 
acetonide- 

Test solution (a). Prepare as described above but using a 
quantity of the cream containing about 1 mg of Fluocinolone 
Acetonide. 

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.02 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before diluting to 10.0 ml. 

Reference solution. A solution containing 0.01 per cent w/v of 
fluocinolone acetonide RS and 0.002 per cent w/v of 
phenacetin in chloroform. 

For creams containing 0.00625 per cent w/w offluocinolone 
acetonide- 

Test solution (a). Prepare as described above but using a 
quantity of the cream containing about 0.625 mg of 
Fluocinolone Acetonide. 

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.0125 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before diluting to 10.0 ml. 

Reference solution. A solution containing 0.00625 per cent 
w/v offluocinolone acetonide RS and 0.00125 per cent w/v of 
phenacetin in chloroform. 

For creams containing 0.0025 per cent w/w offluocinolone 
acetonide- 

Test solution (a). Prepare as described above but using a 
quantity of the cream containing about 0.25 mg of Fluocinolone 
Acetonide. 

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.005 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before diluting to 10.0 ml. 

Reference solution. A solution containing 0.0025 per cent w/v 
offluocinolone acetonide RS and 0.0005 per cent w/v of 
phenacetin in chloroform. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5 pm), 
- mobile phase: a mixture of 58 volumes of n-hexane, 

40 volumes of chloroform, 2 volumes of methanol and 
0.1 volume of glacial acetic acid, 
flow rate: 1.8 ml per minute, 

- spectrophotometer set at 243 nm, 
- injection volume: 20 pl. 

conditions  are

The assay is not valid unless the resolution between the peaks  an due to fluocinolone acetonide and phenacetin is morebtrai,. 
and the capacity factors of fluocinolone acetonid e  and 
phenacetin are about 3 and 2, respectively. If these  
are not achieved, adjust the concentration of meth anol  
chloroform in the mobile phase. Repeat the adjus tment of 

an chloroform and methanol concentration until correc t values  
for both resolution and capacity factors have been ( 

more 

obtained. 
land  

Calculate the content of C 24H30F206  in the cream. 

Storage. Store at a temperature not exceeding 30°. 

Fluorescein Sodium 
Soluble Fluorescein 

NaO 

C20H I ON a2 05 
	

Mol. Wt. 376.3 

Fluorescin Sodium is disodium 2-(3-oxo-6-oxido-3H-  xanthen-
9-yl)benzoate. 

Fluorescein Sodium contains not less than 98.5 per cent and 
not more than 100.5 per cent of C 20H 10Na205, calculat ed on the 
dried basis. 

Category. Diagnostic aid (dye for detection of corneal lesions 
and foreign bodies). 

Description. An orange-red powder; odourless o r almost 
odourless; hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with _fluorescein 

sodium RS or with the reference spectrum of fluorescein 
sodium. 

B.A solution is strongly fluorescent, even in extreme dilutions. 

The fluorescence disappears when the solution is made acidic 
and reappears when it is made alkaline. 

C.A drop of a 0.05 per cent w/v solution, absorbed on a piece 

of filter paper, colours the paper yellow. On exposing t he moist 

paper to the vapours of bromine for 1 minute and then to the 
k. vapo_t4rs of ammonia, the yellow colour becomes de( pin 

f sodium 

volumes

silica
(Mobile 

 I )2 14.(' 21 7. 4) 2  h401.G7e.F.°A2t:

mixture

49p.0l  a,  dtee)termin  

ed in a 2.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 
using a silica gel GF254 precoated plate (such as Merck 

ge;u 

60 GF254 

 methanol. 

Dissolve 0.1 g of the substance under l 

.of 80 volumes of chloroform and 20 phase. 

 in 10 ml of 0.1 Mmethanolic hydrochloric acid. 

hRe

substance

Te:  das;el 

 

examination 

 the   plate in air and examine under ultraviolet light atrhse cnenl:  

ce solution. A 0.002 per cent w/v solution of the 
under examination in 100 ml of 0.1 Mmethanolic 

Apply to th  loc rie  acid. 

plate 5 of each solution. After development, 
dry   
365 nm. Expose the plate to iodine vapour fot10 minutes. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 

Chloroform-soluble matter. Dissolve 0.2 g in 10 ml of O. I M 
sodium hydroxide and extract with 10 ml of chloroform. Dry 
the chloroform layer with anhydrous sodium sulphate and 
filter. Absorbance of the resulting solution at about 480 nm, 
using chloroform as the blank, not more than 0.10 (2.4.7). 

Zinc. Dissolve 0.1 g in 10 ml of water, add 2 ml of hydrochloric 
acid, litter and add 0.1 ml ofpotassiumferrocyanide solution; 
no turbid ity or precipitate is produced immediately. 

Chlorides (2.3.12). Dissolve 75 mg in 20 ml of water, add 2 ml 
of nitric acid and filter; the filtrate complies with the limit test 
for chlorides (0.33 per cent). 

Sulphates (2.3.17). Dissolve 62.5 mg in 100 ml of water. To 
D2Omeltahid 2.5 ml of dilute hydrochloric acid and filter; the 
(fi21.t4r.aitee omplies with the limit test for sulphates (1.2 per cent). 

im  

ylformamide. Determine by gas chromatography 
(2.4.13). 

 

tTrei 

centrifuge. 

 o solution (a). Dissolve 1.0 g of the substance under 
dimethi

lacetamide (internal standard) in place of water. 

examination in 10 ml of water, add, with stirring, 10 ml of 0.6 M 
hydrochloric acid, allow to stand for 15 minutes and 

  To 5 ml of the supernatant liquid add 0.1 g of 

" 

phosphate and shake to dissolve. 

( a) but using 10 ml of a 0.02 per cent w/v solution of 

Reference solution. Mix 10 ml of a 0.02 per cent w/v solution 
of dimethylformamide with 10 ml of the internal standard. 
Chromatographic system 

- a glass column 1.5m x 4 mm, packed witIrdeid- --*ed, 
silanised diatomaceous support (80 to 100 mesh) coated 
with 10 per cent w/w ofpolvethykne glycol 1000, 

- temperature: 
column.120°, 
inlet port and detector. 180°, 

- flame ionisation detector, 
- flow rate: 30 ml per minute of the carrier gas (nitrogen). 

In the chromatogram obtained with test solution (b) the ratio 
of the area of any peak corresponding to dimethylformamide 
to the area of the peak due to the internal standard is not 
greater than the corresponding ratio in the chromatogram 
obtained with the reference solution. 

Resorcinol. Determine by thin-layer chromatography (2.4.17), 
using a silica gel GF254 precoated plate (such as Merck silica 
gel 60 GF254 plate). 

Mobile phase. A mixture of 60 volumes of hexane and 
40 volumes of ethyl acetate. 

Test solution. Dissolve 1 g of the substance under examination 
in 10 ml of water, add slowly with constant stirring, 10 ml of 
0.6 M hydrochloric acid, allow to stand for 15 minutes, 
centrifuge and use the supernatant liquid. 

Reference solution. A 0.025 per cent w/v solution of resorcinol 
in water. 

Apply to the plate 5 pi of each solution. After development, 
dry the plate in air and expose to iodine vapour for 30 minutes. 
Any spot corresponding to resorcinol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Acriflavin. Dissolve 10 mg in 5 ml of water, and add a few 
drops of sodium salicylate solution; no precipitate is formed. 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.5 g, dissolve in 20 ml of water, add 5 ml of 
dilute hydrochloric acid, and extract with four quantities, 
each of 20 ml, of a mixture of equal volumes of 2-methyl - I-
propanol and chloroform. Wash the combined extracts with 
10 ml of water, extract the washings with 5 ml of the mixture of 
2-methyl - 1 -propanol and chloroform and add to the combined 
extracts. Evaporate the combined extracts to dryness on a 
water-bath in a current of air, dissolve the residue in 10 ml of 
ethanol (95 per cent), evaporate to dryness on a water-bath 
and dry to constant weight at 105°. 

1 g of the residue is equivalent to 1.132 g of C20H 11Na2OS. 

Storage. Store protected from light. 

Fluorescein Eye Drops 
FluuNsceinSQdium Eye Drops 

FluoreScein Eye Drops are a sterile solution of Fluorescein 
Sodium in Purified Water. 

FLUOCINOLONE CREAM FLUORESCEIN EYE DROPS 



FLUORESCEIN EYE DROPS 

Fluorescein Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluorescein sodium, C 20H 10Na205 . 

Usual strengths. 1 per cent w/v; 2 per cent w/v. 

Identification 

A. Evaporate a volume of the eye drops containing 20 mg of 
Fluorescein Sodium and dry at 105° for 30 minutes. The residue 
complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with .f/uorescein 
sodium RS or with the reference spectrum of fluorescein 
sodium. 

B. Dilute the eye drops with water to produce a solution 
containing 0.05 per cent w/v of Fluorescein Sodium. One drop 
of the solution, absorbed by a piece of filter paper, colours the 
paper yellow. On exposing the moist paper to the vapours of 
bromine for 1 minute and then to vapours of ammonia, the 
yellow colour becomes deep pink. 

C. The eye drops are strongly fluorescent, even in extreme 
dilution. The fluorescence disappears when the solution is 
made acidic and reappears when it is made alkaline. 

Tests 

pH (2.4.24). 7.0 to 9.0. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), using a silica gel GF254 precoated plate (such as 
Merck silica gel 60 GF254 plate). 

Mobile phase. A mixture of 80 volumes of chloroform and 20 
volumes of methanol. 

Test solution. Dilute a suitable volume of the eye drops, if 
necessary, with an equal volume of 0.1 M methanolic 
hydrochloric acid so as it give a concentration of 1.0 per cent 
w/v of fluorescein sodium. 

Reference solution. Dilute 1 volume of the test solution to 
500 volumes with 0.1 M methanolic hydrochloric acid. 

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Expose the plate to iodine vapour for 30 minutes. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 

Chloroform-soluble matter. To a volume of the eye drops 
containing 0.1 g of Fluorescein Sodium add 1 ml of 2 M sodium 
hydroxide, extract with 10 ml of chloroform, dry the chloroform 
layer with anhydrous sodium sulphate and filtl'ia- bsorbili-ice 
of the resulting solution at about 480 nm, usin_clziolyfohn as 
the blank, not more than 0.05 (2.4.7). 7 

Dimethylformamide. Determine by gas chromatography 

Test solution (a). Dilute the eye drops with water, 

ee 
to produce a solution containing 1.0 per cent w/v of 

 Fluorescein Sodium. To 5 ml of this solution add, with steissnia 
 0.3 ml of 1 Mhydrochlori acid,  allow to stand for  1  S 

and centrifuge; dissolve 10 mg of trisodium phosp 
m inutes  

ivfinrng, Y  

of the supernatant liquid. 

dimethyl-
acetamide (internal standard) before the hydrochloric acid. 

Reference solution. A solution containing 0.002 I 

(a) but adding 1.0 ml of a 0.01 per cent v/v solution 
Test solution (b). Prepare in the same manner as tpoeefsrtscoelnuttivoiv 

of dimethylformamide and 0.002 per cent v/v of the internal 
standard. 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 10 per cent w/w ofpolyethylene glycol 1000, 

- temperature: 
column.120°, 
inlet port and detector. 180°, 

- flame ionisation detector, 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas. 

In the chromatogram obtained with test solution (b) the ratio 
of the area of any peak corresponding to dimethylformamide 
to the area of the peak due to the internal standard is not 
greater than the corresponding ratio in the chromatogram 
obtained with the reference solution. 

Resorcinol. Determine by thin-layer chromatography (2.4.17), 
using a silica gel GF254 precoated plate (such as Merck silica 
gel 60 GF254 plate). 

Mobile phase. A mixture of 60 volumes of hexane and 40 

volumes of ethyl acetate. 

Test solution. Dilute the eye drops with water, if necessary, to 

produce a solution containing 1.0 per cent w/v of Fluorescein 
Sodium and to 10 ml add, with stirring, 2.5 ml of 0.25 M 

hydrochloric acid. Allow to stand for 15 minutes, centrifuge 
and dissolve 0.1g of trisodium phosphate in 5m1 of the 

supernatant liquid. 

Reference solution. A 0.004 per cent w/v solution of resorcinol 

in water. 

Apply to the plate 5 ill of each solution. After developmen t, 

 dry the plate in air and expose to iodine vapour for 30 minutes. 
Any spot corresponding to resorcinol in the chromatogra m 

 obtairi.9d with, the test solution is not more intense than the 
spo.ot i the- ohromatogram obtained with the reference solution. 

Other tests. Comply with the tests stated under Eye Drops. 

(2A.13). 
Assay. Dilute a measured volume of the eye drops containing 
about  0.1 g of Fluorescein Sodium to 20 ml with water. Add 
5 ni l of dilute hydrochloric acid and extract with four 
quantities, each of 20 ml, of a mixture of equal volumes of 

2 

ropanol and chloroform. Wash the combined 
l 
 -p

ith 10 ml of water, extract the washings with 5 ml of 

the 

	̀With 
 mixture of 2-methyl-l-propanol and chloroform and add 

to the combined extracts. Evaporate the combined extracts to 
dryness on a water-bath in a current of air, dissolve the residue 
in 10 ml of ethanol (95 per cent), evaporate to dryness on a 
water-bath and dry to constant weight at 105°. 

1 g of the residue is equivalent to 1.132 g of C 201-1 10Na205 . 

Storage. Store protected from light. 

Labelling. The label states that the eye drops should be 
discarded after use on a single occasion. 

Fluorescein Injection 
Fluorescein Sodium Injection 

Fluorescein Injection is a sterile solution of Fluorescein Sodium 
in Water for Injections. 

Fluorescein Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
fluorescein sodium, C20H i0Na205 . 

Usual strengths. 100 mg per ml; 200 mg per ml. 

Identification 

A.Evaporate 1 ml of the injection to dryness on a water bath 
and dry the residue at 105° for 30 minutes. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorescein 
sodium RS or with the reference spectrum of fluorescein 
sodium. 

B.The injection is strongly fluorescent, even in extreme 
dilution. The fluorescence disappears when the solution is 
made acidic and reappears when it is made alkaline. 
C.One drop of the solution containing 0.05 per cent w/v of 
Fluorescein Sodium, absorbed by a piece of filter paper, colours 
the paper yellow. On exposing the moist paper to bromine 
vapou r  for 1 minute and then to ammonia vapour the yellow 
colour becomes deep pink. 

Tests 

PH  (2 .4.24). 8.0 to 9.8. 
Chloroform-soluble matter. Dilute a 
containing about 0.5 g of Fluorescein 
Water. To 4 ml of this solution add 1 

hydroxide, dilute to 10 ml with water, extract with 10 ml of 
chloroform and dry the chloroform layer over anhydrous 
sodium sulphate. The absorbance of this solution at 480 nm 
(2.4.7) is not more than 0.1. 

Dimethylformamide. Determine by gas chromatography 
(2.4.13). 

Test solution (a). Dilute a volume of injection containing about 
0.5 g of fluorescein sodium to 10.0 ml with water. To this 
solution add, with stirring, 1 ml of 3 M hydrochloric acid, 
allow to stand for 15 minutes and centrifuge; dissolve 0.1 g of 
trisodium orthophosphate in 5 ml of the supernatant liquid. 

Test solution (b). Dilute a volume of injection containing 0.5 g 
of fluorescein sodium to 10.0 ml with water. To this solution 
add, with stirring, 1.0 ml of a 0.10 per cent v/v solution of 
dimethylacetamide (internal standard) and 1 ml of 3 M 
hydrochloric acid, allow to stand for 15 minutes and 
centrifuge; dissolve 0.1 g of trisodium orthophosphate in 
5 ml of the supernatant liquid. 

Reference solution. A solution containing 0.002 per cent v/v 
each of dimethylformamide and dimethylacetamide (internal 
standard). 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 10 per cent w/w ofpolyethylene glycol 1000, 

- temperature : 
column 120°, 
inlet port and detector at 120°, 
flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject the reference solution, test solutions (a) and (b). In the 
chromatogram obtained with test solution (b) the ratio of the 
area of any peak corresponding to dimethylformamide to the 
area of the peak due to the internal standard is not more than 
the corresponding ratio in the chromatogram obtained with 
the reference solution (0.2 per cent). 

Related substances and resorcinol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254. 

Mobile phase. A mixture of 10 volumes of methanol and 
90 volumes of dichloromethane. 

Test solution. Dilute a volume of injection containing about 
1 g of Fluorescein Sodium with 0.1 M methanolic 
hydrochloric acid. 

FLUORESCEIN INJECTION 

hate in 2 ml 

Reference solution (a). A 5.0 per cent w/v solution of 
fluorescein sodium RS in water. To 5 ml of this solution add 

vo I ume--Of infection 2 ml cif phosphate buffer pH 8.0, 3 ml of water and 2.5 g of 
Sodiurrila 10 ml of sodiuM chloride, shake to dissolve the sodium chloride and 
m I of 1 M sodium extract with two 25-ml quantities of peroxide-free ether. Dry 



1 mg of anhydrous diacetylfluorescein is equivalent t o 
 0.9037 mg of C2oHloNa205 . 

Storage. Store protected from light. 

Fluorometholone 

aH 3 

C221-129F04 	 MOI. Wt. 376.5 

Fluorometholone is 9a-Fluoro- 1 1 p,I7a-dih ydroxy-6 a-
methylpregna-1,4-diene-3,20-dione 

Fluorometholone contains not less than 97.0 per cent and not 
more than 103.0 per cent of C 22H29F04, calculated on the dried 

basis. 

Category. Glucocorticoid. 

Description. A white to yellowish white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 

.fluorometholone RS or with the reference spectrum of 
fluorometholone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

6--  L**#-7,  I : 

the combined extracts over anhydrous sodium sulphate, 
evaporate to dryness under reduced pressure and dissolve 
the residue in 10 ml of 0. 1 M methanolic hydrochloric acid . 

Reference solution (b). Dilute 1 ml of the test solution to 

200 ml with 0. I M methanolic hydrochloric acid. 

Reference solution (c). Dilute 2 ml of reference solution (b) to 

5 ml with 0.1 M methanolic hydrochloric acid. 

Reference solution (d). A 0.0125 per cent w/v solution of 

resorcinol in 0.1 M methanolic hydrochloric acid. 

Reference solution (e). A mixture of 9 ml of reference solution 
(d) and 1 ml of the test solution. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and expose the plate to iodine vapour for 30 
minutes and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (0.5 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (d) (0.2 per 
cent). On examination in daylight, any spot corresponding to 
resorcinol in the chromatogram obtained with reference solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.5 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (e) shows two clearly separated spots in daylight. 

Other tests. Comply with the tests stated under Parenteral 
Preparation (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection containing about 
1.0 per cent w/v of Fluorescein Sodium. Dilute 1.0 ml of this 
solution to 200.0 ml with the mobile phase. 

Reference solution. Dissolve 55 mg of diacetylfluorescein 

RS in a mixture of 5 ml of ethanol (95 per cent) and 1 ml of 

2.5 M sodium hydroxide, heat on a water bath for 20 minutes, 
mixing frequently, cool and add sufficient water to produce 
50 ml. Dilute 5.0 ml of this solution to 100.0 ml with the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm) (such as Spherisorb ODS 2), 

- mobile phase: a mixture of 5 volumes of triethylamine, 

400 volumes of acetonitrile and 595 volumes of water, 

adjusted to pH 3.0 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution. The test is not c!alid unlesS the 

than 2.0 per cent. 

Tests 

Specific optical rotation (2.3.22). +52.0° to +60.0 °, detennined 

on 1.0 per cent w/v solution in pyridine. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol. 

Reference solution (a). A 0.00005 per cent w/v solution of the 

substance under examination in methanol. 
005 per cent 

tholone RS in 

P--  
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Ilia  stainless e a 	

shsicstseyesitecmolumn 
30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: a mixture of 40 volumes of water and 60 

volumes of methanol, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

I nject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deltamedrane and 
tluorometholone is not less than 1.5. 

Inject reference solution (a) and the test solution. In the 

in the nlda  chromatogram obtained with reference solution (a) 

gram obtained with the test solution, the area of any 
peak is not more than the area of the principal peak 

(0.5 per cent). The sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). 

Sulphate d ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on g by drying at 60° at 0.7 kPa for 3 hours. 

Assay. D Aennine by liquid chromatography (2.4.14). 

Test solution. Dissolve 5 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol. 
Reference solution (a). A 0.005 per cent w/v solution of 
fluorometholone RS in methanol. 

Reference solution (b). A solution containing 0.00005 per 

in methanol. 

Use 	

each of deltamedrane RS and fluorometholone RS 

sliusbes tcahnrcoems  chromatographic system as described in the Related 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deltamedrane and 
fluorometholone is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C22H29F04. 

Identification 

A. Shake a quantity of the eye drops containing 5 mg of 
Fluorometholone with 20 ml of acetone, filter and evaporate 
the filtrate to dryness. Dissolve the residue in 10 ml of acetone, 
filter and evaporate the filtrate to dryness. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorometholone 
RS or with the reference spectrum of fluorometholone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 6.0 to 7.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of methanol and water. 
Test solution. Dilute a volume of the eye drops containing 
1 mg of Fluorometholone to 10.0 ml with the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20 ml with methanol. Further dilute 1.0 ml of this solution to 
10.0 ml with methanol. 

Reference solution (b). A solution containing 0.00005 per cent 
w/v each of deltamedrane RS and fluorometholone RS in the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
- mobile phase: a mixture of 40 volumes of water and 60 

volumes of methanol, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to deltamedrane 
and fluorometholone is not less than 1.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). The sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

FLUORESCEIN INJECTION 

Inject the reference solution and the test solution. 

Calculate the content of C 20H i oNa205in the injectio 

Reference sohttion (b). A solution containing 0.00 

relative standard deviation for replicate injection-L9mit .  less w/v eaeh of'Weltamedrane RS and fluorome 

 - methanol. 

fl uorometli 1  

Flli Or01MethO1011e Eve Drops 
Fluorometholone 

Usual stre 

cent and otot.monorethan 222  91. 0_5

Prl 4

. 0.  per cent of the 

ngth. 0.1 per cent w/v. 

 Eye Drops are a sterile suspension of Fluorometholone in Purified Water. 
Fluoromet holone Eye Drops contain not less than 95.0 per 

FLUOROMETHOLONE EYE DROPS 
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FLUOROURACIL 

 

  

TestTest solution. Dilute a volume of eye drops containing 1 mg of 
Fluorometholone to 25.0 ml with the solvent mixture. 

Reference solution (a). Dilute 4.0 ml of a 0.05 per cent w/v 

solution offluorometholone RS in methanol to 50.0 ml with 

the solvent mixture. 

Reference solution (b). A solution containing 0.00005 per cent 

w/v each of deltamedrane RS and fluorometholone RS in the 

solvent mixture. 

Use chromatographic system as described in the Related 

substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to deltamedrane 
and fluorometholone is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 22H 29F04  in the eye drops. 

Fluorouracil 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
 0.001 per cent w/v solution in acetate buffer pH 4. 7 shows an 
 absorption maximum only at about 266 nm. 

C. In the test for Related substances, the principal sptin ah )e.  
chromatogram obtained with test solution (b) correspond s  to 
that in the chromatogram obtained with reference solution 

 

D. To 5 ml of a 1 per cent w/v solution add 1 ml of b romine  
water; the colour of bromine is discharged. 

Tests 

n Appearance of solution. A 1.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 or BYS7 (2.4.1) 

pH (2.4.24). 4.5 to 5.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromai ography 
(2.4.17), coating the plate with silica gel GF254. 

• 

Mobile phase. A mixture of 70 volumes of ethyl acetate, 

15 volumes of methanol and 15 volumes of water. 

Test solution (a). Dissolve 0.1 g of the substan ce u 
examination in 10 ml of methanol (50 per cent). 	1111 

Test solution (b). Dilute 5 ml of the test solution to 25 ml w 

0 

NH 

0 

C4H3FN202 
	 Mol. Wt. 130.1 

Fluorouracil is 5-fluoro-1H,3H-pyrimidine-2,4 -dione. 

Fluorouracil contains not less than 98.0 per cent and not more 
than 101.0 per cent of C 4H 3FN202, calculated on the dried 

basis. 

Category. Anticancer. 

Dose. By intravenous injection, 3 to 12 mg per kg daily for 4 
days followed by 6 mg per kg on alternate days, to a maximum 
of 800 mg daily. 

Description. A white or almost white, crystalline powder. 

CAUTION - Great care should he taken to avoid inhaling 
particles of Fluorouracil and exposing the skin to it. 

methanol (50 per cent). 

Reference solution (a). A 0.2 per cent w/v sol ution of 

fluorouracil RS in methanol (50 per cent). 

Reference solution (b). A 0.0025 per cent w/v sc lution of 

fluorouracil RS in methanol (50 per cent). 

Reference solution (c). A 0.0025 per cent vtf/ \ solution of 
5-hydroxyuracil in methanol (50 per cent). 

Apply to the plate 10 ill of each solution. After development. 
dry the plate in air and examine under ultraviolet light at 

254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 

chromatogram obtained with reference solution (b). Spray the 
plate with a freshly prepared 0.5 per cent w/v solution of fast 

blue B salt and then with 0.1 M sodium hydroxide. Any spot 

corresponding to 5-hydroxyuracil in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 
(c). Ignore any secondary spot on or near the line of application. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

an oven at 

heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 1.0 g in a platinum crucible. 

Loss-oildryint(2.4.19). Not more than 0.5 per cent, determined 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophOteitiietry,(14.6). 
Compare the spectrum with that obtained ■AiithfluoroUracil on1.0. g by drying over phosphorus pentoxide in 

RS or with the reference spectrum of fluorouracil 	
SW at a,pressure of 1.5 to 2.5 kPa for 4 hours. 

0.2 g, dissolve in 80 ml of dimethy/fOrmamide 
wAsitsr t .  h W  e eaiigdhof gentle heat and cool. Titrate with 0.1 M 

tetrabutylammonium hydroxide in methanol, using 0.25 ml of 
a  I per cent w/v solution of thymol blue in dimethylfbrmamide 
as indicator. Carry out a blank titration. 

I nil of 0.1 M tetrabutylammonium hydroxide is equivalent to 

from light. 

st0.0orl .a";Ogle  gsotfoCH3N2O2. r:proFtected  

Fluorouracil Injection 

Fluorouracil Injection is a sterile solution in Water for Injections 
of fluorouracil sodium, prepared by the interaction of 
Fluorouracil and Sodium Hydroxide. 

Fluorouracil Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluorouracil, C4H3FN202. 

Usual strengths. 25 mg per ml; 50 mg per ml. 

Description. A colourless or almost colourless solution. 
4 

Identification 

A.Acidify carefully a volume of the injection containing 0.1 g 
of Fluorouracil with glacial acetic acid, stir, cool and filter. 
Wash the precipitate with 1 ml of water and dry over 
phosphorus pentoxide at 80° at a pressure of 2 kPa for 4 hours. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorouracil 
RS or with the reference spectrum of fluorouracil. 

B.When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 266 nm. 

C.To a volume of the injection containing 50 mg of Fluorouracil 
add I m I of bromine water; the colour of bromine is discharged. 

Tests 

pH (2.4.24). 8.5 to 9.5. 

Related substances. Determine by thin-layer chromatography 
(2 .4 . 1 7). coating the plate with silica gel GF254. 

cent 

tb m 
"lee 

v 
sphase. 
 o 

Fluorouracil.

me 
methanol an o i  a mixtureof 5f 

volumes 
m   e  so 

of water. 
 of e h y acetate, 15 

Test solution. Dilute a suitable quantity of the_injection-with ,  water to 
produce a solution containing the equivalent of-2 per 

2089 

Reference solution (a). Dilute 1 volume of test solution to 400 
volumes with methanol (50 per cent). 

Reference solution (b). A 0.005 per cent w/v solution of 
5-hydroxyuracil in methanol. 

Apply to the plate 10µl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a). Spray with 
a freshly prepared solution containing 0.5 per cent w/v offast 
blue B salt and then with 0.1 M sodium hydroxide. Any spot 
corresponding to 5-hydroxyuracil in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b). Ignore any secondary spot on or near the line of 
application. 

Urea. Carry out the method described under Related 
substances applying separately to the plate 20 ill of the 
following solutions. For the test solution dilute a suitable 
quantity of the injection with water to produce a solution 
containing the equivalent of 0.5 per cent w/v of Fluorouracil. 
The reference solution contains 0.02 per cent w/v of urea in 
water. After development, dry the plate in air, spray with a 
mixture of 10 volumes of a 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in ethanol (95 per cent) and 
1 volume of hydrochloric acid and heat at 105° until maximum 
intensity of the spots is obtained. Any spot corresponding to 
urea in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution. 

FLUOROURACIL INJECTION 

  

Bacterial endotoxins (2.2.3). Not more than 0.33 Endotoxin 
Unit per nig of fluorouracil. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing about 50 mg of 
Fluorouracil add 20 ml of / M hydrochloric acid and sufficient 
water to produce 250.0 ml. Dilute 5.0 ml to 100.0 ml with 0.1 M 
hydrochloric acid and measure the absorbance of the resulting 
solution at the maximum at about 266 nm (2.4.7). Calculate the 
content of C 4H3FN,02  taking 552 as the specific absorbance 
at 266 nm. 

Storage. Store protected from light in single dose containers 
at a temperature not exceeding 30°. The injection should not 
be allowed to freeze. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of Fluorouracil in a suitable dose-volume; 
(2) that, if separation has occurred, the injection should be 
heatecl to 60°-, -shaken vigorously and allowed to cool to body 
temperature prior to use. 
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, pac 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 8 volumes of met) 

volumes of tetrahydrofuran and 62 volumes of 
of triethylamine prepared by adding 980 ml ol 
10 ml of triethylamine, mixing and adjusting 
6.0 with orthophosphoric acid and diluting tc 
with water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 215 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The relative retention 
respect to fluoxetine for fluoxetine impurity A is abou 
fluoxetine impurity B is about 0.27 and for fluoxetin( 
C is about 0.94. 

The test is not valid unless the retention time of the 
to fluoxetine is 10-18 minutes; the retention time o 
due to 4-trifluoromethylphenol is not greater than 3 
(if no peak due to 4-trifluoromethylphenol is se 
chromatogram, inject a 0.02 per cent solution of 4- 
methylphenol in the mobile phase); the peak to valle 
fluoxetine impurity C is not less than 11. If the ratio i 
11, reduce the volume of methanol and increase the 
the solution of triethylamine in the mobile phase. 

Inject test solutions (a) and (b). Continue the chrom 
for 3 times the retention time of fluoxetine. In the chrc 
obtained with test solution (b), the area of any peak  
fluoxetine impurity C is not greater than 0.0015 tim 
of the principal peak in the chromatogram obtaine 
solution (b) (0.15 per cent). 

In the chromatogram obtained with test solution ( 
of any peaks due to fluoxetine impurity A and 
impurity B are not greater than 0.0125 times the 
principal peak in the chromatogram obtained with t( 
(b) (0.25 per cent); none of the peaks other than th 
peak and the peaks due to fluoxetine impurity A and 
impurity B, has an area greater than 0.005 times the 
principal peak in the chromatogram obtained with ti 
(b) (0.1 per cent);the sum of the areas of all the p 
than the principal peak, is not greater than 0.025 tin 
of the principal peak obtained with test solution ( 

ariy peak with an area less than 0.002: 
of the- principal peak in the chromatogram obtained  

solution (b) (0.05 per cent). 

a 

To 0.4 ml of the solution add 28 mg offluoxetine 	) hydrochloride  
RS, about 1 mg of N-methyl-3-phenylpropan- 1-a, 
(fluoxetine impurity B RS) and about 1 mg of (3RS)-A 1-methyl-
3-phenyl-3-13-(trifluoromethyl) phenoxy] 

ne RS (fluoxeti impurity C RS) and dilute to 25.0 ml . 
- arn  ine 

 mobile phase. 
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anol, 30 
a solution 
F water to 
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Fluoxetine Hydrochloride 

FCC 

H 
N 	, 

uri3 , HCI 

C I7H 18F3NO,HC1 
	

Mol. Wt. 345.8 

Fluoxetine Hydrochloride is (RS)-N-methy1-3-pheny1- 
344-trifluoromethyl)phenoxy]propylamine hydrochloride. 

Fluoxetine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C I7H 18F3NO,HCI, calculated 

on the anhydrous basis. 

Category. Antidepressant. 

Dose. 20 to 80 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluoxetine 

hydrochloride RS or with the reference spectrum fluoxetine 
hydrochloride. 

B. It gives the reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. Dissolve 2.0 g in a mixture of 15 

volumes of water and 85 volumes of methanol and dilute to 
100 ml with the same solvent mixture (solution A). Solution A 
is clear (2.4.1) and colourless (2.4.1). 

pH (2.4.24). 4.5 to 6.5. determined in a solution of 0.2 g in 
sufficient carbon dioxide-free water to produce 20 ml. 

Optical rotation (2.4.22). -0.05° to +0.05°, determined in solution 

A 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution (a). Dissolve 0.055 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Test solution (b). Dilute 2.0 ml of test solution (a) to 10.0 ml 
with the mobile phase. 

Reference solution. Dissolve 0.022 g of fluoxetine 

hydrochloride RS in 10.0 ml of 0.5 M sulphuric acid. Heat at 
about 85° for 3 hours. Allow to cool. The resatting -  solution 

contains mainly of ( I RS)-3-(methylamino)-1,:pfienylpropan-
1-01 (fluoxetine impurity A) and some 4-trifluorC,methylphenol. 

1p 261 8  

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). m  

su lphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 0.055 g of the substance under 
examination, dissolve in the mobile phase and add sufficient 
mobile phase to produce 50.0 ml. Dilute 10.0 ml of the solution 
to 100.0 ml with the mobile phase. 

Reference solution. Weigh 0.055 g of fluoxetine hydrochloride 
RS in the mobile phase and dilute to 50.0 ml with the mobile 
phase. Dilute 10.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Use the chromatographic system described 46 the test for 
Related substances and set the spectrophotometer at 227 nm. 

Adjust the sensitivity of the system so that the height of the 
principal peak in the chromatogram obtained with the reference 
solution is at least 50 per cent of the full scale of the recorder. 

Adjust the volumes of methanol and the solution of 
triethylamine in the mobile phase so that the retention time of 
fluoxetine is between 10 minutes and 18 minutes. 

The assay is not valid unless the symmetry factor calculated 
at 10 per cent of the height of the peak due to fluoxetine is at 
most 2.0 

Inject the test solution and reference solution. 

Calculate the content of C I7 H 18F3NO,HCI. 

Fluox etine Capsules 

ine Hydrochloride Capsules 

tie Capsules contain not less than 90.0 per cent and 
than 110.0 per cent of the stated amount of fluoxetine, 
gO. 

rengths. 10 mg; 20 mg. 

Identifi 

the 

h e d f   . So

following 

 h aa  Shake 

current 

a quantity of the contents of the capsules containing 
10 mg of fluoxetine with 10 ml of methanol, centrifuge for 10 

and filter. Evaporate the filtrate to dryness with the 
arrentteosft  air and mild heat. The residue complies with 

Fluoxet 
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rithdee  spectrum with that obtained :witritfivo,vetine7 

vide RS or with the reference spectrum of fluoxetine. 
o 

Determir 
Compare 
hydrochl 
hydrochl,  

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 
Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Diethylamine phosphate suspension. To 250 ml of acetonitrile, 
add 1.0 ml of diethylamine, mix, and adjust the pH to 3.5 with 
orthophosphoric acid. 

NOTE - Keep the suspension well-mixed. 

Test solution. To 5.0 ml of the filtrate obtained as given above, 
add 2.0 ml of the diethylamine phosphate suspension and mix 
well. 

Reference solution. Dissolve 0.022 g of fluoxetine 
hydrochloride RS in sufficient 0.1 M hydrochloric acid to 
produce 100.0 ml and mix. Dilute 10.0 ml of the solution to 
100.0 ml with 0.1 M hydrochloric acid. To 5.0 ml of the resulting 
solution, add 2.0 ml of the diethylamine phosphate suspension 
and mix well. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 gm), 

- mobile phase: a mixture of 0.4 volume of diethylamine, 
40 volumes of acetonitrile and 60 volumes of water, 
adjusted to pH 3.5 with orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 226 nm, 
- injection volume: 50 gl. 

propan- 

with the 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 70 per cent of the stated amount of 
C I7H 18 F3NO. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the contents of the capsules 
containing 20 mg of fluoxetine, disperse in 10.0 ml of the mobile 
phase. mix and centrifuge. 

Re/ rence sai:liion. A solution of fluoxetine hydrochloride 
RS equivalent to 0.001per cent w/v of fluoxetine in the mobile 

FLUOXETINE CAPSULES 
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mobile phase : A. a mixture of 53 volumes of ion-pair 
solution, 26 volumes of methanol and 21 volumes of 
acetonitrile, 

B. a mixture of 43 volumes of ion pair 
solution, 35 volumes of acetonitrile and 22 volumes of 
methanol, 
flow rate: 1 ml per minute, 
a gradient programme using the conditions given below, 
spectrophotometer set at 215 nm, 
injection volume: 20 pi 

Time 
(in min.) .) 

13 

15 

29 

30 

Mobile phase A 
(per cent v/v) 

100 

100 

0 

0 

100 

Mobile phase B 
(per cent v/v) 

0 

0 
100 

1014,r 

0 
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It the reference solution. The retention time of any 
ndary peak is not more than 13 minutes. 

:t test solutions (a) and (b). In the chromatogram obtained 
test solution (a), the area of any secondary peak is not 
than 0.1 times the area of the principal peak in the 

matogram obtained with test solution (b) (0.4 per cent). 
sum of the areas of the peaks, other than the principal 
, is not more than 0.2 times the area of the principal peak 
e chromatogram obtained with test solution (b) (0.8 per 

T tests. Comply with the tests stated under Oral Liquids. 

y. Determine by liquid chromatography (2.4.14). 

solution. Weigh a quantity of the oral solution containing 
mg of fluoxetine and dilute to 100.0 ml with the mobile 

,ence solution. A 0.0045 per cent w/v solution of 
etine hydrochloride RS in the mobile phase. 

matographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
nitrile groups chemically bonded to porous silica 
(10 gm), 
mobile phase: a mixture of equal volumes of a buffer 
solution prepared by adding 10 ml of triethylamine to 
980 ml with water and adjusting the pH to 6.0, and 
acetonitrile, 
flow rate 1 ml per minute, 
spectrophotometer set at 215 nm, 
injection volume: 20 pl. 

the reference solution. The tailing factor is not thore . 
 2.0 and the relative standard deviation clfr replicate 

ions is not more than 2.0 per cent. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 inn), 

- mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a solution of triethylamine, prepared 
by adding 10 ml of triethylamine to 980 ml of water, 
mixing, adjusting the pH to 6.0 with orthophosphoric 

acid (about 4.5 ml) and diluting to 1000 ml with water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 10 1.11. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1100 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (0.5 per cent) 
and the sum of areas of all secondary peaks is not more than 
twice the area of the peak in the chromatogram obtained with 
the reference solution (1.0 per cent). Ignore any peaks with an 
area 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution ( 0.05 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the contents of the capsules 
containing about 20 mg of fluoxetine, disperse in 200.0 ml of 
the mobile phase, mix and filter. 

Reference solution. A 0.011 per cent w/v solution offluoxetine 

hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 33 volumes of a solution 

containing 0.3 per cent w/v of glacial acetic acid and 
0.64 per cent w/v of sodium pentanesulphonate, adjusted 
to pH 5.0 with 5 M sodium hydroxide, and 67 volumes 
of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 227 nm, 
- injection volume: 101..t1. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 
Inject the reference solution and the test solution. 

Calculate the content of C I7H 18 F3NO in the capsules. 

Storage. Store protected from moisture. 	- 	- 

Labelling. The label states the strength in terms of the 
equivalent amount of fluoxetine. 

Fluoxetine Oral Solution 

Fluoxetine Oral Liquid; Fluoxetine Hydrochloride Oral 
Solution 

Fluoxetine Oral Solution is a solution of Flu 
Hydrochloride in a suitable aqueous vehicle. It may 
one or more preservatives. 

Fluoxetine Oral Solution contains not less than 90.0 
and not more than 110.0 per cent of the stated an
fluoxetine, C I ,FI NF3NO. 

Usual strength. 20 mg per 5 ml. 

Identification 
	 411 

Transfer a volume of the oral solution containing about 20 an  0 mg 
of fluoxetine, to a separating funnel, add 5 ml of water 

 

0.5 ml of 1 M sodium hydroxide; extract with 5 ml of ch loroform 
and discard the aqueous layer. Evaporate the chloroform layer 
to dryness. The residue dissolved in 0.4 ml of chloroform 
complies with the following test. 

Determine by infrared absorption spectrophotometr ■ V (2.4.6). 
Compare the spectrum with that obtained with ./1 uoxetine 
hydrochloride RS treated in the same manner. 

Tests 

pH (2.4.24). 2.5 to 4.5. 

Related substances. Determine by liquid chroma olgraphy 

(2.4.14). 

Ion pair solution. Dissolve about 4.3 g of 
1-octanesulphonate and 13.8 g of monobasic 

sodium 
sodium 
3.0 with phosphate in 1000 ml of water, and adjust to pH 

orthophosphoric acid 

volumes Solvent mixture. 60 volumes of ion pair solution, 30 

of methanol and 10 volumes of acetonitrile. 

Test solution (a) Weigh a quantity of the oral solution 
with the containing 19 mg of fluoxetine and dilute to 10.0 m 

solvent mixture. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 25.0 ml 
with the solvent mixture. 

Reference solution. A 0.2 per cent w/v solution offluoxetine 

hydrochloride RS in 1 M sulphuric acid. Heat this solution at 

85° for 1 hour. To 1.0 ml of this solution add about 10 mg 

fluoxetine hydrochloride RS, dissolve in the solvent mixtur e 

and dilute to 100.0 ml with the solvent mixture. 

• Chromatographic system 
- -a stainless steel column 25 cm x 4.6 mm, pa 

octadecylsi lane bonded to porous silica (3 to cked with 101114 

Inject the reference solution and the test solution. 

Determine the weight per ml (2.4.29) of the oral solution and 
calculate the content of C I7H 18F3NO, weight in volume. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of fluoxetine. 

Fluoxetine Tablets 

Fluoxetine Hydrochloride Tablets 

Fluoxetine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of fluoxetine, 
C 17}1 18F3NO. 

Usual strengths. 10 mg; 20 mg. 

Identification 

A. Shake a quantity of the contents of the tablets containing 
10 mg of fluoxetine with 10 ml of methanol, centrifuge for 10 
minutes and filter. Evaporate the filtrate to dryness with the 
aid of a current of air and mild heat. The residue complies with 
the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluoxetine 
hydrochloride RS or with the reference spectrum of fluoxetine 
hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 
Apparatus No.1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Diethylamine phosphate suspension. To 250 ml of acetonitrile 
add 1.0 ml of diethylamine, mix, and adjust the pH to 3.5 with 
orthophosphoric acid. 

NOTE-Keep the suspension well-mixed. 

Test solution. To 5.0 ml of the filtrate obtained as given above, 
add 2.0 ml of the diethylamine phosphate suspension and mix 

Reference solution. Dissolve 0.022 g of fluoxetine 
hydrochloride RS in sufficient 0.1 Al hydrochloric acid to 

2'093 

oxetine 
contain 

per cent 
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than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H 1 ,,F 3NO in the tablets. 

Storage. Store protected from moisture.  ,9t  

Labelling. The label states the strength in tern% 
equivalent amount of fluoxetine. 

Flupentixol Decanoate 

0 

C33H43F3N202S 

Flupentixol Decanoate is (Z)-2- (443-(2-Trifluorom
ethy l 

 thioxanthen-9-y1 idene)propyl]piperazin-l-y1 ethyl decanoate 

Flupentixol Decanoate contains not less than 98.0 
per cent 

and ilot more than 101.0 per cent of C33F143F3N202S, calculated 
on the dried basis. 

Category. Antipsychotic (Neuroleptic). 

Mol. Wt. 588.8 

FLUOXETINE TABLETS 
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produce 100.0 ml and mix. Dilute 10.0 ml of the solution to 
100.0 ml with 0.1 Mhydrochloric acid To 5.0 ml of the resulting 
solution, add 2.0 ml of the diethylamine phosphate suspension 
and mix well. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 gm), 

- mobile phase: a mixture of 0.4 volume of diethvlamine, 

40 volumes of acetonitrile and 60 volumes of water, 

adjusted to pH 3.5 with orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 226 nm, 
- injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 70 per cent of the stated amount of 
C 1 ,11 18F3NO. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 20 mg of fluoxetine, disperse in 
10.0 ml of the mobile phase, mix and centrifuge. 

Reference solution. A solution offluoxetine hydrochloride 

RS containing the equivalent of 0.001 per cent w/v of fluoxetine 
in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 gm), 

- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes of a solution of triethylamine, prepared 
by adding to 10 ml of triethylamine 980 ml of water, 

mixing, adjusting the pH to 6.0 with orthophosphoric 

acid (about 4.5 ml) and diluting to 1000 ml with water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1100 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 

chromatogram obtained with the reference solofiiin- (0.5 'per 
cent) and the sum of areas of all secondary peal6 is not more 
than twice the area of the peak in the chromatogram obtained 

with the reference solution (1.0 per cent). Ignore any peaks  
with an area 0.1 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.05 per  
cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 20 mg of fluoxetine, disperse in 
200.0 ml of the mobile phase, mix and filter. 

Reference solution. A 0.011 per cent w/v solution offluoxetin e 
 hydrochloride RS in the mobile phase 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 33 volumes of a solution 

containing 0.3 per cent w/v of glacial acetic acid and 
0.64 per cent w/v of sodium pentanesulphonate, adjusted 
to pH 5.0 with 5 M sodium hydroxide, and 67 volumes 
of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 227 nm, 
- injection volume: 10µl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not mor 

MSC. Intramuscular injection, 20 to 40 mg. 

Description. A yellow, viscous oil. 

Identification 

A.When examined in the range 210 nm to 350 nm (2.4.7), a 
0.0015 per cent w/v solution in ethanol (95 per cent) exhibits 
two maxima at 230 nm and 264 nm and the absorbances at the 
maxima are about 0.85 and about 0.35 respectively. 

B. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
flupentixol decanoate RS or with the reference spectrum of 
flupentixol decanoate. 

•••' 
Related substances. Determine by liquid chromatography 

NOTE TA4)  E Protect the solutions from light. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 100.0 ml of acetonitrile. 

Reference solution (a). A 0.000625 per cent w/v solution of 
cis flupentixol RS in acetonitrile. 

Reference solution (b). A 0.000625 per cent w/v solution of 
2-trifluoromethylthioxanthone RS in acetonitrile. 

Reference solution (c). A 0.0025 per cent w/v solution of trans-
flupentixol decanoate dihydrochloride RS in acetonitrile. 

Reference solution (d). A solution containing 0.25 per cent 
w/v of the substance under examination and 0.000625 per cent 
w/v each of cis-flupentixol RS and 2-trifluoromethyl-
thioxanthone RS and 0.0025 per cent w/v of trans flupentixol 
decanoate dihydrochloride RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- column temperature: 40°, 
- mobile phase: a mixture of 0.1 volume of 

co.ernthoiphosphoric acid, 25 volumes of a 20 mM solution 
of dioctyl sodium sulphosuccinate prepared by 
dissolving 8.89 g ofdioctyl sodium sulphosuccinate in 
500 ml of water, stirring for 6 to 8 hours and diluting to 
1000 ml with water and 75 volumes of ethanol (95 per 

- flow rate: 1 ml per minute, 
- pectrophvootloummeet:e2roseti.at 270 nm, 
- i njection 

 

The 
substances are eluted in the fol -Igwing order:.1, 2-tniluoromethylthioxanthone, cis-flupentixol (flee alcohol), 

flupentixol decanoate and trans-flupentixol decanoate. 

Inject reference solution (d). The test is not valid unless the 
peaks due to 2-trifluoromethylthioxanthone, cis-flupentixol, 
flupentixol decanoate and trans-flupentixol decanoate are 
clearly separated. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 1.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to cis-flupentixol 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.25 per cent). 
The area of any peak corresponding to 2-trifluoromethyl-
thioxanthone is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.25 per cent). The area of any peak corresponding to 
trans-flupentixol decanoate dihydrochloride is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying at 60° at a pressure of 0.7 kPa for 3 hours. 

Assay. Dissolve 0.2 g in 50 ml of anhydrous acetic acid and 
determining the end point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02944 g of 
C331-I43F3N202S• 

Storage. Store protected from light and at a temperature below 
-15°. 

Flupentixol Injection 

Flupentixol Decanoate Injection 

Flupentixol Injection is a sterile solution of Flupentixol 
Decanoate in a suitable vegetable oil. 

Flupentexol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of flupentixol 
decanoate, C311-143F3N202S. 

Usual strength. 20 mg per ml. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel F254. 

Mobile phase. A mixture of 3 volumes of diethylamine and 
90 volumes of cyclohexane. 

tAi -iolu-iion. Dilute the injection to obtain a solution 
containing OA-per cent w/v of Flupentixol Decanoate with 
qikonol (95 per cent). 
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Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE - Store protected from light. 

Test solution. Dilute the injection to obtain a solution 
containing 0.2 per cent w/v of Flupentixol Decanoate in 
acetonitrile. 

Reference solution (a). A 0.006 per cent w/v solution of cis-

flupentixol RS in acetonitrile. 

Reference solution (b). A 0.001 per cent w/v solution of 

2- trifluoromethylthioxanthone RS in acetonitrile. 

Reference solution (c). A 0.002 per cent w/v solution of trans-

flupentixol decanoate RS in acetonitrile. 

Reference solution (d). A solution containing 0.006 per cent 

w/v of cis-flupentixol RS and 0.001 per cent w/v each of 

2 - trifluoromethylthioxanthone RS and trans flupentixol 

decanoate RS in the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecysilane bonded to porous silica (5 um), 
- column temperature: 40°, 
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 25 volumes of a 20 mM solution 

of dioctyl sodium sulphosuccinate prepared by 

dissolving 8.89 g of dioctyl sodium sulphosuccinate in 

500 ml of water, stirring for 6 to 8 hours and diluting to 
1000 ml with water and 75 volumes of ethanol 

(95 per cent), 
- flow rate: 1 ml per minute, 

spectrophotometer set at 270 nm, 
- injection volume: 20 

The substances are eluted in the following order: 
2-trifluoromethylthioxanthone, cis-flupentixol (free alcohol), 
flupentixol decanoate and trans-flupentixol decanoate. 

Inject reference solution (d). The test is not valid unless the 
chromatogram shows clearly separated peaks. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 1.5 times the retenticrtime :  of 'the, 
principal peak. In the chromatogram obtainedyith the test 

i 	h 	f n eak corresponding to 'Cis-flupentixol solut on, the  e area o a y p 
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Reference solution. A 0.4 per cent w/v solution of flupentixol 

decanoate dihydrochloride RS in ethanol (95 per cent). 

Apply to the plate 5 ill of each solution. After removal of the 
plate, allow it to dry in air, spray with a 1.0 per cent w/v solution 
of sodium molybdate in sulphuric acid, heat at 110° for 
20 minutes and examine in daylight. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 

 cent), the area of any peak corresponding to 2- trifluoro-
methylthioxanthone is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the area of any peak corresponding t o 

 trans-flupentixol decanoate is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent). 

Other tests. Comply with the tests stated under Parenteral 
preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE -- Protect the solutions from light. 

Test solution. Dilute a volume of the injection to obtain a 
solution containing 0.2 per cent w/v of Flupentixol Decanoate 

in acetonitrile. 

Reference solution. A 0.22 per cent w/v solution offlupentixol 
decanoate dihydrochloride RS in acetonitrile. 

Use chromatographic system as described under Related 
substances. 	 ' 

Inject the reference solution and the test solution. 

Calculate the content of C 33H43 F 3N20-S in the injectio4, 

1 mg of flupentixol decanoate dihydrochloride is equivalen 
to 0.8897 mg of flupentixol decanoate. 

Storage. Store protected from light. 

Labelling. The label states that the injection is for intramuscular 

use. 

Fluphenazine Decanoate 

Fluphenazinc Decanoate Ester 

/`N 

CF3 	0 

(C H2 )8 ,
C H3 

S 

phenothiazin-10-yl)propyl]piperazin-l-yllethyMI d°e"c Wt.  a5t9e1..8  

C321-LF3N3O2S 
Fluphenazine Decanoate is 2-1443-(2-trifluoro - methyl-

Fluphenazine Decanoate contains not less than 98.5 per cent 

z. and nQi more than 101.5 per cent of C32H.,4F3N302S, 
calculated 

- 	- 	- - 
, on the dried .basis. 

• Category. Antipsychotic. 

Dose.  By deep intramuscular injection, test dose 6.25 to 
12.5 mg, thereafter 4 to 7 days 12.5 to 100 mg repeated as required. 

Description. A pale yellow, viscous liquid or yellow, crystalline, 
oily solid; odour, faint and ester-like. 

Al  d. eDnettei ciantei °blyl infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluphenazine 
decanoate RS or with the reference spectrum of fluphenazine 

maximum

oBdecanoate.  ..ow  ho1 peenrc

ent 

ea 

about 261 rim and a less well-defined maximum at 

 

t 

examined in the range 230 nm to 360 nm (2.4.7), a 
ent w/v solution in ethanol shows an absorption 

about 310 nm; absorbance at about 261 nm, about 0.60. 

C. Determine in subdued light by thin-layer comatography 
(2.4.17), coating the plate with silica gel GF254. Impregnate 
the dry plate by placing it in a tank containing a 5 per cent 
v/v solution of n - tetrade•ane in n-hexane, allowing the 
impregnating solvent to ascend to the top and allowing to 
d. 
Mobile phase. Methanol (90 per cent). 

Test solution. Dissolve 0.2 g of the substance under 
examination in 10 ml of ethanol (95 per cent). 

Reference solution. A 2.0 per cent w/v solution of 
fluphenazine decanoate RS in ethanol (95 per cent). 

Apply to the plate 1µl of each solution. After development, 
dry the plate dry in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Related 	

5 mg in 2 ml of sulphuric acid and allow to stand 
for 5 minutes; a reddish-brown colour is produced. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Carly out the test protected from light and prepare 
the solutions immediately before use. 

Test solution. Dissolve 10 mg of the substance under 
examination in acetonitrile and dilute to 50.0 ml with 
acetonitrile. 

Reference solution (a). A solution containing 0.01 per cent 
w/v each of fluphenazine impurity D RS and .fluphenazine 
unpurio, C RS in acetonitrile. 

Reference solution (h). Dilute 5.0 ml of the test solution to 
1
00.0 ml with a mixture of 5 volumes of mobile phase A and 

95 volumes of mobile phase B. Dilute 1.0 ml of thigsolution to 
10 . 0 m1 with the same solvent mixture. 

Reference solution (c). A solution containing 0.00024 per cent 
w/v of fluphenazine dihydrochloride RS and 0.0001 per cent 
w/v offluphenazine sulphoxide RS in a mixture of 5 volumes 
of water and 95 volumes of acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: A. a 1.0 per cent w/v solution of 

ammonium carbonate, adjusted to pH 7.5 with dilute 
hydrochloric acid, 

B. a mixture of 7.5 volumes of mobile phase 
A, 45 volumes of acetonitrile and 45 volumes of 
methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute 
- spectrophotometer set at 260 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 20 80 
7 20 80 
17 0 100 
80 0 100 
82 20 80 

Name 	 Relative 
retention time 

Fluphenazine impurity A' 	 0.13 
Fluphenazine impurity B2 
	

0.33 
Fluphenazine impurity C 3 
	

0.76 
Fluphenazine impurity D 4 
	

0.82 
Fluphenazine decanoate (Retention time: 
about 34 minutes) 	 1.0 
' fluphenazine S-oxide, 

fluphenazine, 

fluphenazine enantate, 

' fluphenazine octanoate. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fluphenazine impurity C 
and fluphenazine impurity D is not less than 6.0. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity A is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent) and the area 
of peak corresponding to fluphenazine impurity B is not more 
thau-tbe areatf the corresponding peak in the chromatogram 
obtained with -reference solution (c) (1.0 per cent). The area of 
any other secondary peak is not more than the area of the 
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principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours. 

Assay. Weigh 0.6 g and dissolve in 50 ml of anhydrous glacial 

acetic acid. Titrate with 0.1 Mperchloric acid, using crystal 

violet solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02959 g of 

C32H44F3N302S. 

Storage. Store protected from light. 

Fluphenazine Decanoate Injection 

Fluphenazine Decanoate Injection is a sterile solution of 
Fluphenazine Decanoate in Sesame Oil. 

Fluphenazine Decanoate Injection contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of fluphenazine decanoate, C 32H44 F3N302S. 

Usual strengths. 25 mg per ml; 100 mg per ml. 

Identification 

A.Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. Chloroform for the first development and 
methanol (90 per cent) for the second development. 

Test solution. Dilute a suitable volume of the injection with 
ethanol (95 per cent) to produce a solution containing 2.5 mg 
of Flufenazine Decanoate per ml. 

Reference solution. A 0.25 per cent w/v solution of 
fluphenazine decanoate RS in ethanol (95 per cent). 

Apply to the bottom right-hand corner of the plate 10µl of the 
test solution. After development, dry the plate in air, turn the 
plate through 90° in a clockwise direction, impregnate the 
coating with a 5 per cent v/v solution of n-tetradecane in n-

hexane and allow it to dry in air. Apply to the bottom right-
hand corner of the plate, to the right of the solvent front of the 
first development, 10 pi of the reference soltokiii. After 
second development, dry the plate in air and examine under 

chromatogram obtained with the test solution corresponds to 
 that in the chromatogram obtained with the reference solution. 

B. Shake a volume of the injection containing 5 mg of 
 Fluphenazine Decanoate with 1 ml of a 1 per cent w/v solution 

of sucrose in hydrochloric acid and allow to stand for 
5 minutes; a red colour is produced in the acid layer. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Protect the solutions from light. 

Test solution. Dilute a volume of the injection containing about 
0.5 g Fluphenazine Decanoate in sufficient chloroform and 
dilute to 100.0 ml with chloroform. Dilute 1.0 ml of this solution 
to 25.0 ml with acetonitrile. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. 

Reference solution (b). Add 0.05 ml of 10 M sodium hydroxide 
to 2 ml of the test solution and allow to stand for 48 hours 
before use (generates fluphenazine impurity A). 

Reference solution (c). Add 0.05 ml of hydrogen peroxide 
solution (200 volumes) to 5 mg of fluphenazine decanoate 

RS, allow to stand for 10 minutes, add sufficient chloroform to 

produce 1 ml, mix and dilute to 100 ml with acetonitrile 

(generates mono- and di-N-oxide impurities). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(5 µm) (Such as Hypersil ODS), 
- mobile phase: add 450 ml of acetonitrile to a mixture of 

75 volumes of a 1.0 per cent w/v solution of ammonium 

carbonate and 450 volumes of methanol, adjusted to 

pH 7.5 with 1 M acetic acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 260 nm, 
- injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to two fluphenazine mono-

N- oxides is not less than 2.0. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity A in the 

chromatogram obtained with reference solution (b) is not more 

than 4 times the area of the peak in the chromatogram obtained 
with reference solution (a) (4.0 per cent). The area of 

any other 

secondary peak is not more than the area of the principal Peak 

 in the--611ropla  €p gram obtained with reference solution 
(

i

s (1.0 per =Oh e sum of areas of all the secondasecondaryP eaks
the 

chromatogram obtained with reference solution (a) (2.0 per 
Ignore any peak with a relative retention time with 

reference to fluphenazine decanoate of 0.2 or less. 

Other tests. Comply with the tests stated under Parenteral 

wing procedure protected 	light. 

APrsespaayr.actiaorni (Injections) . oIjuntethcteifoonis)io  

Measure a volume of the injection containing 0.25 g of 
Fluphenazine Decanoate and dilute with 75 ml of anhydrous 
glacial acetic acid. Titrate with 0.1 Mperchloric acid, using 
crystal violet solution as indicator. Carry out a blank titration. 

1 nil of 0.1 Mperchloric acid is equivalent to 0.02959 g of 
C321144F3N302 S. 

Storage. Store protected from light. 

Labelling. The label states that the injection is for intramuscular 
injection only. 

Fluphenazine Hydrochloride 

Fluphenazine Dihydrochloride 

CF3 	 ,2HC1 

S 

C22 H26F3N 30S2HCI 	 Mol. Wt. 510.5 

Fluphenazine Hydrochloride is 2- {443-(2-trifluoro-
dmiehtyhd}rilopchheinoortihdiea.zin-10-yppropylipiperazin-l-y1) ethanol 

Fluphenazine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent w/v of 
cC2a2tHe,g,:r3 . 3A0nSt,i2pHsyCchl,octaicic. ulated on the dried basis. 

Dose. Orally, 1 to 2 mg twice daily, in anxiety states; 2.5 to 
IldOemngtid

fi

acilaytiino2n to 3 divided doses in schizophrenia and other 
Psychoses. By intramuscular injection, 1.25 to 10 mg daily. 
Description. A white or almost white, crystalline powder. 

TestA mar be omitted if tests B, C, D and E are carried out. Tests 
B' C andi-) may be omitted if tests A and E ark curried 

A. Dissolve 0.1 g in 10 ml of water, make alkaline with '1 AI 
sodium hydroxide, extract with 5 ml of c 	•rfn, filter 

through anhydrous sodium sulphate and evaporate the 
solvent in a current of nitrogen. The oily residue complies 
with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluphenazine 
hydrochloride RS treated in the same manner or with the 
reference spectrum of fluphenazine. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum at about 258 nm and a less well-defined maximum at 
about 310 nm; absorbance at about 258 nm, between 0.63 and 
0.70. 

C. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with kieselguhr G. Impregnate the 
dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes of acetone, 3 volumes offormamide 
and 1 volume of 2-phenoxyethanol. Allow the impregnating 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately. 

Mobile phase. A mixture of 100 volumes of light petroleum 
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes 
of diethylamine. 

Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of methanol. 

Reference solution. A 0.2 per cent w/v solution of 
fluphenazine hydrochloride RS in methanol. 

Apply to the plate 2µl of each solution. After development, 
dry the plate in air, examine under ultraviolet light at 365 nm 
and observe the fluorescence produced after about 2 minutes. 
Heat the plate at 120° for 20 minutes, cool, spray with ethanolic 
sulphuric acid (20 per cent) and observe the colour produced. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

D. Mix about 5 mg with 45 mg of heavy magnesium oxide and 
ignite in a crucible until an almost white residue is obtained 
(usually less than 5 minutes). Allow to cool, add 1 ml of water, 
0.05 ml of dilute phenolphthalein solution and about 1 ml of 
2 M hydrochloric acid to render the solution colourless and 
filter. To a freshly prepared mixture of 0.1 ml of alizarin red S 
solution and 0.1 ml of zirconyl nitrate solution, add 1 ml of 
the filtrate. Mix, allow to stand for 5 minutes and examine the 
colour of the solution as well as of a blank prepared in the 
same manner. The colour of the test solution is yellow and 
that of the blank is red. 

E. It gives the reactions of chlorides (2.3.1). 

Tests. , , . 

pH (2.4,24). 1.9 to 2.3, determined in a 5.0 per cent w/v solution 
in carbon dioxide-free water. ultraviolet light at 254 nm. The principal spot in trhe Rot more tlati_Iwice the area of the principal Pe 
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Related substances. Determine by liquid chromatography 

(2.4.14). 
NOTE-Carry out the test protected from light and prepare 
the solutions immediately before use. 

Solvent mixture. 4 volumes of acetic acid and 996 volumes of 

a 0.43 per cent w/v solution of sodium octanesulphonate. 

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 

phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Reference solution (b). Dilute 5.0 ml of this solution to 25.0 ml 

with mobile phase A. 

Reference solution (c). A 0.0001 per cent w/v solution of 

fluphenazine impurity A RS in mobile phase A. 

Chromatographic system 
-- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(5 ilm), 
- mobile phase: A. a mixture of 2 volumes of acetic acid, 

150 volumes of methanol, 400 volumes of acetonitrile 

and 450 volumes of solvent mixture„ 
B. methanol, 

- a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm and 274 nm, 

- injection volume: 104 

Time 	Mobile phase A 	Mobile phase B 

(in min.) 	(per cent v/v) 	(per cent v/v) 

() 

15 

35 

50 

55 

100 

100 

30 

30 

100 

0 

0 

70 

70 

0 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity A at 274 nm is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) (0.2 er  
cent). The area of peak corresponding to fluphenazine in 
B at 274 nm is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 

p 
ipurity 

(0.2 per cent). The area of peak corresponding to fluphenazine  
impurities C and D at 260 nm is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The area of any other secondary 
peak at 260 nm is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks other than fluphenazine impurities A and B at 260 nm 
and fluphenazine impurities A and B at 274 nm is not more 
than 5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
peak at 260 nm with an area less than 0.25 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 

on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.25 g and dissolve in a mixture of 10 ml of 

anhydrous formic acid and 40 ml of acetic anhydride. Titrate 

with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02 552 g of 

C,-,H26F3N30S,2HCI. 

Storage. Store protected from light. 

Name 
	 Relative 	Correction 

retention time 	factor 

Fluphenazine impurity A' 
	

0.2 

Fluphenazine impurity B2 
	

0.3 	0.3 

Fluphenazine (Retention time: 

about 19 minutes) 
	

1.0 

Fluphenazine impurity C' 
	

2.2 
	

0.6 

Fluphenazine impurity D 4 
	

2.3 
	

0.6 

'fluphenazine sulphoxidc, 

'-Fluphenazine S.S-dioxide. 

`244-1. 312',8-bis(trifluoromethyl) -10H-3 . 10*- biphckathiazipn 10- 

 yl]propyllpiperazin-l-yliethanol,  

410,10'-[piperazine-1,4-diyIbis(propanc -3 J-d i y1 ) 1bis[2- 

 (trifluoromethyl)-10H-phcnothiazine]. 

Fluphenazine Hydrochloride Injection 
Fluphenazine Hydrochloride Injection is a sterile sc 
Fluphenazine Hydrochloride in Water for Injection. lution of 

less than Fluphenazine Hydrochloride Injection contains not he stated 
95.0 per cent and not more than 110.0 per cent of I S,2HC

1 . amount of fluphenazine hydrochloride, C72F126F3N3 0  

Usual strengths. 2.5 mg per ml; 10 mg per ml. 

Description. A clear, colourless solution. 

Identification 
A. Determine in subdued light by thin-layer chromatograp

hY 

(2:4.17), coating the plate with kieselguhr G. Impregnate the 
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dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes of acetone, 3 volumes offormamide 
and I volume of 2-phenoxyethanol. Allow the impregnating 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately.

mixture of 100 volumes of light petroleum 
(40°  to 60°) saturated with 2-phenoxyethanol and 2 volumes 
of diethylamine. 

Test volution. Use a quantity of the injection containing 2 mg 
of Fl uphenazine Hydrochloride and dilute it to 1 ml with 
meth anol. 

Reference solution. A 0.2 per cent w/v solution of 
fluphenazine hydrochloride RS in methanol. 

Afte • development, dry the plate in air, examine under 
ultraviolet light at 365 nm and observe the fluorescence 
produced after about 2 minutes. Heat the plate at 120° for 20 
minutes, cool, spray with ethanolic sulphuric acid (20 per 
cent) and observe the colour produced. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

B. To a quantity of the injection containing 5 mg of 
Fluphenazine Hydrochloride add 2 ml of sulphuric acid and 
allow to stand for 5 minutes; an orange colour is produced. 

Test 

pH (2 .4.24).4.8 to 5.2. 

chron 
Relat 

GF25 

ed substances. Determine in subdued light by thin-layer 
iatography (2.4.17), coating the plate with silica gel 
4. 

Mobilephase. A mixture of 80 volumes ofacetone, 30 volumes 
of cyclohexane and 5 volumes of strong ammonia solution. 
57' 

 
Test solution. Dilute a quantity of the injection containing 
about  v(  otit20 mg of Fluphenazine Hydrochloride with sufficient 

reference 

methanolic sodium hydroxide to make 10 ml. 
Reference 

in 

solution (a). Dilute 1 volume of the test solution to 
50 vo lumes 

 

 with 0.1 M methanolic sodium hydroxide. 

obtained 

itua tiino 	solution (h). Dilute 1 volume of the test solution to 

lo  

so

volumes with 0.1 M methanolic sodium hydroxide. 

App ly 

i 

 to the plate 50 µl of the test solution and 25 µl of 
ice solutions (a) and (b). After development, dry the 

p  

i air and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 

n is not more intense than the spot in the chromatogram 

er 

,,c1 with reference solution (a) and not more than two 
such spots are more intense than the spot in the.clfromatogfam . . obtainedin with iothf arepfpeirieonacteiosno.lution (b). Ignore any spot rermining on the 

Fluphenazine Tablets 
Fluphenazine Hydrochloride Tablets 

Fluphenazine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluphenazine hydrochloride, C22H2 6F3N 30S,2HCI. The tablets 
are coated. 

Usual strengths. 1 mg; 2.5 mg; 5 mg. 

Identification 

A. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with kieselguhr G. Impregnate the 
dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes of acetone, 3 volumes offormamide 
and 1 volume of 2-phenoxyethanol. Allow the impregnating 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately. 

Mobile phase. A mixture of 100 volumes of light petroleum 
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes 
of diethylamine. 

Test solution. Shake a quantity of the powdered tablets with 
sufficient methanol to produce a solution containing 0.2 per 
cent w/v of Fluphenazine Hydrochloride, centrifuge and use 
the supernatant liquid. 

Reference solution. A 0.2 per cent w/v solution of 
fluphenazine hydrochloride RS in methanol. 

After development, dry the plate in air, examine under 
ultraviolet light at 365 nm and observe the fluorescence 
produced after 'about 2 minutes. Heat the plate at 120° for 20 
minutes, coot spray with ethanolic sulphuric acid (20 per 
cent) and observe the colour produced. The principal spot in 
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Bacterial endotoxins (2.2.3). Not more than 166.7 Endotoxin 
Units per mg of fluphenazine hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Carry out the following procedure protected from 
light. 

To a measured quantity of the injection containing 5 mg of 
Fluphenazine Hydrochloride add a mixture of 1 volume of / M 
hydrochloric acid and 99 volumes of ethanol (90 per cent) to 
produce 50.0 ml. Dilute 10.0 ml of this solution to 100.0 ml with 
the acid-ethanol mixture and measure the absorbance of the 
resulting solution at the maximum at about 258 nm (2.4.7). 
Calculate the content of C2 2H26F3N30S,2HC1 taking 620 as the 
specific absorbance at 258 nm. 

Storage. Store protected from light. 



C21H23CIFN30,HC1 	 M01. Wt. 424.3 

Flurazepam Hydrochloride is 7-Chloro-112-(diethyl -

amino)ethy11-5-(2-fluoropheny1)-1,3-dihydro -2H-1,4-be. 

diazepin-2-one monohydrochloride. 

Flurazepam Hydrochloride contains not less than 99.0 
and not more than 101.0 per cent of C 21 1-123C1FN 

calculated on the dried basis. 

Category. Sedative; anxiolytic; anticonvulsant and s keletal 

muscle relaxant. 

per cent 
4"),HCI. 
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FLURAZEPAM CAPSULES 

the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

B. Extract a quantity of the powdered tablets containing 5 mg 
of Fluphenazine Hydrochloride with 5 ml ofacetone, filter and 

evaporate the filtrate to dryness. Add 2 ml of sulphuric acid 
to the residue and allow to stand for 5 minutes; an orange 
colour is produced. 

C. Extract a quantity of the powdered tablets containing 10 mg 
of Fluphenazine Hydrochloride with 10 ml of ethanol 

containing 0.2 per cent v/v of strong ammonia solution and 

evaporate the extract to dryness. Heat 0.5 ml of chromic-

sulphuric acid mixture in a small test-tube in a water-bath for 
5 minutes; the solution wets the sides of the tube readily and 
there is no greasiness. Add 2 or 3 mg of the residue and again 
heat in a water-bath for 5 minutes; the solution does not wet 
the sides of the tube and does not pour easily from the tube. 

Tests 

Related substances. Determine in subdued light by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 

GF254. 

Mobile phase. A mixture of 80 volumes ofacetone, 30 volumes 

of cyclohexane and 5 volumes of strong ammonia solution. 

Test solution. Remove the coating from a suitable quantity of 
tablets; shake a quantity of the powdered tablet cores 
containing 20 mg of Fluphenazine Hydrochloride with 10 ml of 
0.1 Mmethanolic sodium hydroxide for 5 minutes, centrifuge 

and use the supernatant liquid. 

Reference solution (a). Dilute 1 volume of the test solution to 

50 volumes with 0.1 M methanolic sodium hydroxide. 

Reference solution (b). Dilute 1 volume of the test solution to 

100 volumes with 0.1 Mmethanolic sodium hydroxide. 

Apply to the plate 50 .tl of the test solution and 25 .tl of 
reference solutions (a) and (b). After development, dry the 
plate in air and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than two 
such spots is more intense than the spot in the chromatogram 
obtained with reference solution (b). Ignore any spot remaining 
on the line of application. 

Uniformity of content. Complies with the test stated under 

Tablets. 

Carry out the procedure protected from light.  

acid-ethanol mixture to produce 100.0 ml and filter. Dilute 
suitably, if necessary with the acid-ethanol mixture and 
measure the absorbance of the resulting solution at th e  
maximum at about 258 nm (2.4.7). Calculate the conte nt of 
C22H26F3N30S,2HC1 taking 620 as the specific absorba nce  at 
258nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Carry out the following procedure protected from 
light. 

Weigh and powder 20 tablets. Weigh a quantity of the powder 
containing 5 mg of Fluphenazine Hydrochloride, dissolve as 
completely as possible in a mixture of 99 volumes of ethanolda c. 

 (80 per cent) and 1 volume of 1 M hydrochloric acid, add 
sufficient of the acid-ethanol mixture to produce 100.0 ml and
filter. Dilute 10.0 ml of the filtrate to 50.0 ml with the  
ethanol mixture and measure the absorbance of the rein 
solution at the maximum at about 258 nm (2.4.7). Calculate the 
content of C 22H26F3N30S,2HCI taking 620 as the specific 
absorbance at 258 nm. 

Storage. Store protected from light. 

Flurazepam Hydrochloride  

  

 

kiq 

CI 

 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
compare the spectrum with that obtained with flurazepam 
hydrochloride RS or with the reference spectrum of flurazepam 
hydrochloride. 

B.It gives reaction (A) of chlorides (2.3.1). 

Tests 

 

Related st  aa(  tresd o 2  H  . 42nsid)  substances. Determine by liquid chromatography 

. 5.0 to 6.0, determined on 5.0 per cent w/v solution 

in carbon 	water. 

NOTE

4 

 Prepare the solutions immediately before use. 

solution. lution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilu6to 50.0 ml with the 

Rilleofberileenpcheassoe  solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (b). Dissolve 5 mg each of the substance 
under examination and oxazepam in 10 m of acetonitrile and 
dilute to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes of a 1.05 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 6.1 
with 4.0 per cent w/v solution of sodium hydroxide, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 239 nm, 
- injection volume: 20 Al. 

Name 	 Relative 	Correction 
retention time 	factor 

Flurazepam (Retention time: 
about 7 minutes) 	 1.0 
Flurazepam impurity C' 	1.5 	0.65 
Flurazepam impurity B 2 	1.9 	0.61 
Flurazepam impurity A' 	2.4 
17-chlor o-5-(2-fluoropheny1)-1-[( 1R5)- - droxyethyl I- 1 .3-d ihydro-
2H- I A-benzodiazepin-2-one, 
17-chlor o-5-(2-fluoropheny1)- 1,3-dihydro-2H- 1,4-benzodiazepin-2- on e  

15-chloro-2- [[ 2-(diethylamino)ethyl]aminolphenyli(2-fluorophenyl) methanone. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Fluorides (2.3.55). 0.1 g complies with the limit test for fluorides 
(500  ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Dissolve 0.35 g in a mixture of 1.0 ml of 0.1 M 
hydrochloric acid and 50 ml of ethanol. Titrate with 0.1 M 
sodium hydroxide. Read the volume added between 2 points 
of inflection. 

I ml of 0.1 M sodium hydroxide is equivalent to 0.04243 g of 
C2 1 H24C12FN3O. 

Storage. Store protected from light. 

Flurazepam Capsules 
Flurazepam Capsules contain Flurazepam Hydrochloride. 

Flurazepam Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
flurazepam, C21H23C1FN3O. 

Usual strength. 5 mg; 10 mg; 15 mg. 

Identification 

A. Shake a quantity of the capsules containing 0.15 g of 
Flurazepam with 3 ml of chloroform and filter. On the filtrate, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurazepam 
hydrochloride RS or with the reference spectrum of flurazepam 
hydrochloride. 

B. When examined in the range 220 nm to 350 nm (2.4.7), the 
solution obtained in the Assay exhibits two maxima at 240 nm 
and 284 nm. 

Tests 

Powder 1 tablet and dissolve the powder as ,tomple,telY as Do sciora. 	15 to 30 mg at bed time 
possible in a mixture of 99 volumes of ethanol (40 per cent) 

and 1 volume of 1 M hydrochloric acid. Add,sufficient ofthe Description. A N\ bite to off-white, crystalline powdei 

- 

2'1 -02 

r. 

t Inject reference solution (b). The test is not'valid .  uftesi 
'the .? Related substances. Determine by thin-layer chromatography 

(2,44/), coating the plate with silica gel GF254. 
resolution between the peaks corresponding .t.O. flurazepaM •Mobirepha_4:A mixture of 2.5 volumes of diethylamine and and  °xazepam is not less than 4.5. • 497.5 volumes of ether 

' 	- 



Flurbiprofen Tablets 
Flurbiprofen Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
flurbiprofen, C I5H 13F02 . The tablets are coated. 

erial strengths. 50 mg; 100 mg. 

entification 

Category. Analgesic; anti-inflammatory. 

FLURAZEPAM CAPSULES 
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Solvent mixture. 2 volumes of 13.5 M ammonia and 98 volumes 

of methanol 

Test solution. Disperse a quantity of the contents of capsules 
containing 0.1 g of flurazepam with 2 ml of the solvent mixture 
and centrifuge. 

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution 

(0.5 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Carry out the .following procedure protected from 

light. 

Disperse a quantity of the capsule contents containing 0.1 g 
of flurazepam in 150 ml of I M methanolic sulphuric acid with 
the aid of ultrasound for 10 minutes and dilute to 250 ml with 
1 M methanolic sulphuric acid. Further dilute this solution 

with 1 M methanolic sulphuric acid to obtain a solution 
containing 0.002 per cent w/v of flurazepam and measure the 
absorbance of the resulting solution at the maximum at 284 nm 
(2.4.7). Calculate the content of C2 F123C1FN ,0 taking 319 as 
the value of specific absorbance at the maximum at 
284 nm. 

Labelling. The label states that the strength in terms of the 
equivalent amount of Flurazepam. 

Flurbiprofen 

C 151113F02 
	 Mol. Wt. 244.3 

Flurbiprofen is (RS)-2-(2-fluorobipheny1-4-yl)propionic acid. 

Flurbiprofen contains not less than 99.0 per cent and not more 
than 100.5 per cent of C 15 1-1, 3E02 , calculated on the dried basis. 

Category. Antiinflammatory; analgesic. 

Dose. 150 to 200 mg, daily in divided doses, inereAsed in acute 
conditions to 300 mg daily. 

Description. A white or almost white, crystalline powder,  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained withflurbiprojen. 
RS or with the reference spectrum of flurbiprofen. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a  
0.001 per cent w/v solution in 0.1 Msodium hydroxide shows 
an absorption maximum only at about 247 nm; absorbanc e  at 
about 247 nm, about 0.8. 

C. Heat 0.5 ml of chromic-sulphuric acid mixture in a small 
test-tube in a water-bath for 5 minutes; the solution wets the 
sides of the tube readily and there is no greasiness. Add 2 or 
3 mg of the substance under examination and heat in a water-
bath for 5 minutes; the solution does not wet the sides of the 
tube and does not pour easily from the tube. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water. 

Test solution (a). Dissolve 0.2 g of the substance under 
examination in 100 ml with solvent mixture. 

Test solution (b). Dissolve 0.2 g of the substance under 
examination and 1 mg of 2-(biphenyl- 4-yl) propionic acid 

RS in 100 ml of the solvent mixture. 

Reference solution. A 0.001 per cent w/v solution of 

2-(biphenyl-4 y1) propionic acid RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 60 volumes of water, 35 

volumes of acetonitrile and 5 volumes of glacial acetic 

acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Adjust the sensitivity of the instrument so that with the 

reference solution the height of the peak due to 2-(bipheny
1- 

 4-yl)propionic acid is about 40 per cent of the full-scale 

deflection on the recorder. 

In the chromatogram obtained with test solution (a) the area 
of any secondary peak is not greater than the area of the peak 
in the chromatogram obtained with the reference solution and 
the sum of the areas of any such peaks is not greater than 

twice the area of the peak in the chromatogram obtained with 

the reference.solution. 

The test as not valid unless a peak due to 2-(biphenyl-4-YI)  

propionic acid appears immediately before the principal peak 
' 	 . 

• 

in the chromatogram obtained with test solution (b) and the 
height of the trough separating the two peaks is less than 

4 per cent of the full-scale deflection on the chart paper. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying. Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa. 

A 	

. Weigh 0.5 g, dissolve in 100 ml of ethanol (95 per 
cent) 	neutralised to phenolphthalein solution and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 

hydroxide is equivalent to#C1,02443 g of 

solution omlultoiofnaals 

Msodium

indicator. 

C151-1 1 3F02. 

Extract a quantity of the powdered tablets containing 0.5 g of 
Flurbiprofen with 25 ml ofacetone, filter, evaporate the filtrate 
to dryness with the aid of a current of air without heating and 
dry at 60° at a pressure of 2 kPa. The residue complies with the 
following tests. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with .flurbiprokii 
RS or with the reference spectrum of flurbiprofen. 
B.Heat 0.5 ml of chromic-sulphuric acid mixture in a small 
test-tube in a water-bath for 5 minutes; the solution wets the 
sides of the tube readily and there is no greasiness. Add 2 or 
3  mg of the substance under examination and heat in a water-

(2 .4 .14). 

bath for 5 minutes; the solution does not wet the sides of the 
tube and does not pour easily from the tube. 

Tests 

Related substances. Determine by liquid chromatography 

rev, .solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Flurbiprofen in 50 ml water;-  add 
200  ml ofacetonitrile, mix and centrifuge. Use* supernatant liquid. 

Reference solution. A 0.001 per cent w/v solution of 
2-(biphenyl-4-yl)propionk acid RS in the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 60 volumes of water, 

35 volumes of acetonitrile and 5 volumes of glacial 
acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Adjust the sensitivity of the instrument so that with the 
reference solution the height of the peak due to 2-(biphenyl-
4-y1) propionic acid is about 40 per cent of the full-scale 
deflection on the recorder. 

In the chromatogram obtained with the test solution the area 
of any secondary peak is not greater than the area of the peak 
in the chromatogram obtained with the reference solution and 
the sum of the areas of any such peaks is not greater than 
twice the area of the peak in the chromatogram obtained with 
the reference solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.1 g of Flurbiprofen, shake with 60 ml of 
0.1 Msodium hydroxide for 5 minutes, dilute to 100.0 ml with 
0.1 Msodium hydroxide, filter if necessary and dilute 10.0 ml 
of the filtrate to 100.0 ml with the same solvent. Further dilute 
10.0 ml to 100.0 ml with the same solvent and measure the 
absorbance of the resulting solution at the maximum at about 
247 nm (2.4.7). Calculate the content of C, 5 H, ,F0, taking 802 
as the specific absorbance at 247 nm. 

Flurbiprofen Sodium 

CI5H12FNa02,21120 	 Mol. Wt. 302.3 

Flurbiprofen Sodium is Sodium (RS)-2-(2-fluorobipheny1- 
4-yl)propionate dihydrate. 

Flurbiprofen Sodium contains not less than 98.5 per cent and 
not more th49,..101.5 per cent of (.7 15 H 12FNa02 , calculated on 
the dried basis. 
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Dose. 150 to 200 mg daily, in divided doses; maximum dose is 

300 mg. 

Description. A white to creamy-white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurbiprofen 

sodium RS or with the reference spectrum of flurbiprofen 

sodium. 

B. Heat 0.2 g over a flame until charred and then heat at 600° 
for 2 hours. The residue gives thse reactions of sodium salts 
(2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 25 volumes of water and 50 volumes of 

methanol. 

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution (a). A 0.0002 per cent w/v solution of the 
substance under examination in the solvent mixture. 

Reference solution (b). A 0.0005 per cent w/v solution of 

2-(bipheny1-4-y1)propionic acid RS in the solvent mixture. 

Reference solution (c). A solution containing 0.0005 per cent 
w/v each of the substance under examination and 2-(biphenyl-

4-yl)propionic acid RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
-- mobile phase: a mixture of 5 volumes ofglacial acetic 

acid, 35 volumes ofacetonitrile and 60 volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
-- injection volume: 20 pl.  

in the chromatogram obtained with reference solution ( a ) 
(1.0 per cent). 

Heavy metals (2.3.13). 12 ml of a 20.0 per cent w/v solution i n  
methanol complies with the limit test for Heavy metals,  Method  

D (10 ppm), using 10.0 ml of lead standard solution  (2 ppm 
 Pb). 

Loss on drying (2.4.19). 11.3 per cent to 12.5 per cent 
determined on 1.0 g by drying over phosphorus pentoxide at 
60° at a pressure of 2 kPa for 18 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of water and 50 volumes of 
methanol. 

Test solution. Dissolve 15 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution (a). A 0.015 per cent w/v solution of 
flurbiprofen sodium RS in the solvent mixture. 

Reference solution (b). A solution contanining 0.00075 per 
cent w/v each of the substance under examination and 
2-(biphenyl -4-yl)propionic acid RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5. 

Inject reference solution (a) and the test solution: 

Calculate the content of C 15H i 2FI•la02. 

Flurbiprofen Eye Drops 
Flurbiprofen Eye Drops is a sterile solution of Flurbiprofen 
Sodium in Purified Water. 

Flurbiprofen Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
flurbiprofen sodium dihydrate, C 15H 12FNa02.2H20. 

Usual strengths. 0.03 per cent w/v; 0.3 per cent w/v. 

Identification 

A. Determine by thin -layer chromatography (2.4.17), coating 

the plate with silica gel GF254. 

Solvent mixture. 25 volumes of water and 50 volumes of 

methanol. 

Mobile phase. A mixture of 5 volumes of propan-2-01 and 

95 volumes of dichloromethane as the mobile phase. 

Test siilution.: -'7=1Dilute a volume of eye drops to obtain a 

0,01 per cent TlV solution of Flurbiprofen Sodium in the solvent 

mixture. 

Reference solution. A 0.01 per cent w/v solution of flurbiprofen 

sodium in the solvent mixture. RS  
Ap ply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nrn. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 

in the chromatogram 

BobtaIninethdewAitshsathye,  rtheeferpernincecispoallutpieoan. 

peak 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

2p1 

 

Test s 

 2:4h2e4n) ; 6.0 7. O 4  0p r 0 p  

ionic acid. Determine by liquid 

hrmato

nigirxatpuhrye.(22.5 0  4. v14)1  
oe"

.  Solvent volumes of water and 50 volumes of 

Test solution. Dilute a volume of eye drops to obtain 0.03 per 
cent w/v solution of Flurbiprofen Sodium in the solvent mixture. 

chromatography 

 methanol. 

Reference solution (a). A 0.00015 per cent w/v solution of 
2-(biphenyl- 4-yl)propionic acid RS in the solvent mixture. 
Reference solution (b). A solution containing 0.0005 per cent 
w/v each of flurbiprofen sodium RS and 2 - (biphenyl-
4 yl)propionic acid RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 5 volumes ofglacial acetic 

wacai td er,, 35 volumes of acetonitrile and 60 volumes of 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(biphenyl-4-yl)propionic acid is not 

methanol. 

Assay. Determine by liquid chromatography (2.4.14). 

Other tests. Comply with the tests stated under Eye Drops. 

more than the area of the peak in the chromatogram obtained 
5' ith reference solution (a) (0.5 per cent). 

solvent mixture. 

So/vent mixture. 25 volumes of water and 50 volumes of 

Test solution. Dilute a volume of eye drops-  to obtain a 4 '015  
per cent w/v solution of Flurbiprofen SOAlium in the 

Reference solution (a). A 0.015 per cent w/v solution of 
flurbiprofen sodium RS in the solvent mixture. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of flurbiprofen sodium RS and 2- (biphenyl-
4 -yl)propionic acid RS in the solvent mixture. 

Use chromatographic system as described in the test for 
2-(Biphenyl-4- yl)propionic acid. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I5 H 12FNa0,2H20 in the eye drops. 

Flutamide 

C 

CF3  

0 
NO2 

CIIHHF3N203 	 Mol. Wt. 276.2 

Flutamide is 2-methyl-N44-nitro-3-(trifluoromethyl)phenyl] 
propanamide. 

Flutamide contains not less than 97.0 per cent and not more 
than 103.0 per cent of C I  IHI,F3N203, calculated on the dried 
basis. 

Category. Antiandrogen. 

Dose. Orally, 250 mg. 

Description. A pale yellow crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flutamide RS 
or with the reference spectrum of flutamide. 

B. Melting point (2.4.21). About112°. 

Tests 

Inject reference solution (c). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(biphenyl-4-yl)propionic acid is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtainet, yAtli fefitthee= 
solution (a) (0.2 per cent). The sum of the areas. of al) the 
secondary peaks is not more than 5 times the:idea-  of the peak 

H C 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in 20.0 ml of the mobile phase. 

: Reference soturion (a). Dilute 1.0 ml of the test solution to 
50.0 ml with tfte. mobi le phase. Dilute 2.0 ml of this solution to 
2040 ml with the mobile phase. 
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Reference solution (b). Dissolve 2 mg of flutamide RS and 

2 mg of N-H-nitro-3-(trifluoromethyl)phenyl]proPanamide 
RS (flutamide impurity C RS) in the mobile phase and dilute 
to 50.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of equal volumes of acetonitrile 

and water, 
- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to flutamide impurity C and 
flutamide is not less than 10.5. The relative retention time with 
reference to flutamide for flutamide impurity C is about 0.72. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to flutamide impurity C is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent) and the sum of the 
areas of all secondary peaks is not more than 2.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° for 3 hours. 

Assay. Weigh 25 mg, dissolve in methanol and dilute to 

25.0 ml with the methanol. Dilute 2.0 ml of this solution to 

100.0 ml with methanol and measure the absorbance of the 
resulting solution at the maximum at about 295 nm (2.4.7). 
Calculate the content ofC, 1-1 I F1N 203 taking 295 as the specific 

absorbance at 295 nm. 

Storage. Store protected from light.  

Usual strength. 125 mg. 

Identification 

A. In the Assay, the principal peak in the chromat ogram 
 obtained with the test solution corresponds to the peak in the 

chromatogram obtained with the reference solution. 

B. Determine by thin-layer chromatography ( 2 .4 .1 7), coatini!  
the plate with silica gel GF254. 

Solvent mixture. 50 volumes of chloroform and 10 volumes of 
methanol. 

Mobile phase. A mixture of 30 volumes of chloroform and 10 
volumes of ethyl acetate. 

Test solution. Dissolve the content of the capsules containing 
about 30 mg of Flutamide in 10.0 ml of the solvent mixture. 

Reference solution. A 0.3 per cent w/v solution of flutamide 
RS in the solvent mixture. 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet let light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of 2.0 per cent w/v solution of \(), /rum lauryl

sulphate, 
Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate. 
suitably diluted if necessary, at the maximum at about 306 nm 

(2.4.7). Calculate the content of C I1 H 1I F3N 203 in the medium 

form a known concentration of flutamide RS prepared by 

initially dissolving in methanol and further diluting with the 

dissolution medium. 

D. Not less than 75 per cent of the stated amount of 
C II HII F3N203. 

Chromatographic purity. Determine by liquid chromatography 
(2.4.14), as described under Assay using the following 
modifications. 

Inject the reference solution. The test is not valid unless the 

relative standard deviation for replicate injections is not more 

tio I n  the huearen.a of the  

of 0.45  i s  not 

area of th( 
of any ott 
chromato 
more than  

gram obtained with the reference solution, the area 
ler secondary peak is not more than 0.1 per cent the 
principal peak in the chromatogram obtained with 

0.2 per cent the area of the principal peak in the 

rice solution and the sum of all the secondary peaks the refere 
.e than 0.3 per cent the area of the principal peak in is not mor 
latogram obtained with the reference solution. the chrom 

ts. Comply with the tests stated under Capsules. Other tes 

termine by liquid chromatography (2.4.14). Assay. De 

Solvent mixture. 50 volumes of acetronitrile and 50 volumes 
of water. 

Test solution. Mix the content of 20 Capsules. Disperse the 
content of the capsules containing about 125 mg of Flutamide 
in 250 ml of the solvent mixture, filter. Dilute 10.0 ml of the 
filtrate to 25 ml with water. 

Reference solution. A 0.05 per cent w/v solution of flutamide 
RS in the solvent mixture. Dilute 10.0 ml of this solution to 
25 nil with water 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Inertsil), 

- mobile phase: a mixture 55 volumes of water and 45 
volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content ofC 11 14 1 1 F3N203 . 

Storage. Store protected from light. 

Flutami de Tablets 

not more 
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Tests 

Dissolution (2.5.2). 
Apparatus No.1, 

Medium. 1000 ml of 2.0 per cent w/v solution of sodium lauryl 
sulphate, 

Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate suitably diluted if necessary, 
with the dissolution medium at 306 nm (2.4.7). Calculate the 
content of C H  H I 1 F3N203  in the medium from the absorbance 
obtained from a solution of known concentration offlutamide 
RS prepared by dissolving in methanol and diluted with the 
dissolution medium. 

D. Not less than 75 per cent of the stated amount of 
C II H II  F3N203 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-All the solutions should be prepared under subdued 
light. 

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Flutamide in acetonitrile and dilute to 
50.0 ml with acetonitrile and filter. 

Reference solution. A 0.002 per cent w/v solution of flutamide 
RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 25°, 
- sample temperature: 5°, 
- mobile phase: a mixture of 50 volumes of water and 50 

volumes of acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution (2.0 
per cent). 

Flutamide Capsules 
Flutamide Capsules contain not less than 9.4 per cent and 
not more than 107.0 per cent of the stated amdpntOflutainide, 

" 
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than 10 per cent. 

Inject-the refeience solution and the test sol 
chromatograiwobtained with the test solution, t1 
secondary peak having relative retention time  
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, the principal peak in the chromatogiam n4taineclZ 
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Assay. Determine by liquid chromatography (2.4.14). 

NOTE-All the solution should be prepared under subdued 

light. 

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Flutamide in the mobile phase and dilute 
to 100.0 ml with the mobile phase. Further dilute 10.0 ml of 
this solution to 50.0 ml with mobile phase. 

Reference solution. A 0.02 per cent w/v solution offlutamide 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 35 volumes of water and 65 

volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I I H I 1 F 3N203 in the tablets. 

Storage. Store protected from moisture not exceeding 30°. 

Labelling. The label states the strength in terms of the amount 
of Flutamide. 

Fluticasone Propionate 

HOB  

H 3C 

F- o  

H 3 C - -o 
-CH3 

Test solution. Dissolve 20 mg of the substance um 
examination in 100 ml of the solvent mixture. 

Reference solution. A 0.02 per cent w/v solution offluticasi 

- a stainless steel column 25 cm x 4.6 mm, packed 
octadecylsilane bonded to porous silica (5 µm),

- column temperature 40°, 

low, 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

0 43 

40 55 

60 90 

70 90 

75 43 

85 43 

der 

one 

with 

propionate RS in the solvent mixture. 

Chromatographic system 

- mobile phase: A. 0.05 per cent v/v orthophosphi 

acid and 3.0 per cent v/v methanol in acetonitrile.  

- a gradient programme using the conditions given be 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 239 nm, 
- injection volume: 50 pl. 

B. 0.05 per cent v/v orthophosph 

acid and 3.0 per cent v/v methanol in water. 

Mobile phase 
4  

hase B 
(per cent v/v) 

10 
10 
57 
57 

oric 

oric 

ss the 
ncy 

tailing factor Isnot more than 2.0 and the column efficie' 
Inject the-reference solution. The test is not valid unle 

not less than 20,000 theoretical plates. 

not more than 105.0 per cent of fluticasone propionate, 
Cji n 

Fluticasone Cream contains not less than 95.0 per cent and 

Usual strengths. 0.05 per cent w/w; 0.5 per cent w/w. 

Identification 
A. D 
the  r  

letermine by thin-layer chromatography (2.4.17), coating 
plate with silica gel F254.  
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Inject the test solution. Any individual impurity is not more 
than 0.5 per cent and sum of all the impurities is not more than 
2.0 

Water 

2.3  per (ce nt ..43  

;say.  Determine by liquid chromatography (2.4.14). 

). Not more than 0.5 per cent, determined on 
0.25 g, using methanol as solvent. 

A! 

Test solution. Dissolve 40 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 10.0 ml of 
this solution to 100.0 ml with the mobile phase. 

Specific optical rotation (2.4.22). + 32.0° to + 36.0°, determined 
in a 0.5 per cent w/v solution in dichloromethane. 

Related substances. Determine by liquid chromato 
011°  (2.4.14). 

Solvent mixture. 50 volumes of mobile phase A and 50 volumes 

Reference solution. A 0.004 per cent w/v solution of 
fluticasone propionate RS in the mobile phase. 

Chromatographic  an   s ta  i 
lstainless 	

e  s 
steel column 

system 
 25 cm x 4.6 mm, packed with 

IP' octadecylsilane bonded to porous silica (5 pm), ,- 
- column temperature 40°, 

*

- 

mobile phase: a mixture of 15 volumes of acetonitrile, 
35 volumes of a buffer solution prepared by dissolving 

• 1.15 g of ammonium dihydrogen phosphate in 1000 ml 
of water and adjusted to pH 3.5 with orthophosphoric 
acid and 50 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 239 nm, 
- injection volume: 20 µl. 

.tio hb 

dic 

ole rophmaes the a. An:ixture of 1 volume of gl 
8 v  

olumes of ethyl acetate and 3 

C25H31F305S 
	 Mol. Wt. 500.6 

Fluticasone Propionate is S-fluoromethyl 6a,9a-difluoro-1113- 

hydroxy-16a-methy1-17a-propionyloxy -3-oxoandrosta-1,4-  

diene-1713-carbothioate. 

Fluticasone Propionate contains not less thr -96.0-per cent 
and not more than 102.0 per cent of fluticasone, C 261-1: 1 F30,S, 

calculated on the anhydrous basis. 

of mobile phase B. 

Test solution. Transfer a quantity of the cream containing 
1 mg of Fluticasone Propionate to a separating funnel, add 
25 ml of acetonitrile and 25 ml ofn-hexane, shake for 3 minutes 
and allow to separate. Filter the lower layer through an 
absorbent cotton plug, previously washed with acetonitrile, 
into a 50-m1 graduated flask, repeat the extraction with one 
5-ml and then one 2-ml quantity of acetonitrile, filter and add 
the extracts to the filtered layer; wash the absorbent cotton 
plug with 2 ml of acetonitrile, add the washings to the filtered 
layer and dilute the combined extracts to 50 ml with 
acetonitrile. Evaporate 4 ml of the resulting solution to 
dryness using a rotary evaporator at a temperature of 40° and 
dissolve the residue in 0.2 ml of acetonitrile. 

Reference solution. A 0.04 per cent w/v solution offluticasone 
propionate RS in acetonitrile. 

Apply to the plate 40 ill of each solution. Allow the plate to 
rise 12 cm. Dry the plate in air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that of the 
principal peak in the chromatogram obtained with reference 
solution (a). 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Protect the solutions from light. 

Test solution. Transfer a quantity of the cream containing 
1 mg of Fluticasone Propionate to a separating funnel, add 
25 ml of ethanol (65 per cent), stopper and shake until the 
cream is completely dispersed. Add 25 ml ofn-hexane, shake 
for 3 minutes and allow to separate, filter the lower aqueous 
layer through an absorbent cotton plug, previously washed 
with ethanol (65 per cent), into a graduated flask and repeat 
the extraction with one 5-ml and then one 2-ml quantity of 
ethanol (65 per cent), filtering the aqueous ethanol extracts 
into the same graduated flask. Wash the absorbent cotton 
plug with ethanol (65 per cent), collecting the washings in 
the flask and dilute the combined extracts to 50 ml with ethanol 
(65 per cent). 

Reference solution (a). A 0.002 per cent w/v solution of 
fluticasone propionate RS in methanol (80 per cent). 

Reference solution (h). A solution containing 0.0004 per cent 
w/v offluticasone S-methyl impurity RS and 0.002 per cent 
w/v offluticasone propionate RS in methanol (80 per cent). 

hratogrc system 
a•,stainldtag steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 µm),  

Category. Corticosteroid. 

Dose. In rhinitis, 200 lig daily. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluticasone 

 propionate RS or with the reference spectrum of fluticasor e 

propionate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

(.; 

Inject the reference solution. The test is not valid unless relative 
standard deviation for replicate injections is not more than 2.0 
per cent. 

Inject the reference solution and the test solution. 

Cal culate the content of C25H31F305S. 

Storage. Store protected from light. 

Fluticasone Cream 

suitable
Flu t 	

base. 
contains Fluticasone Propionate in a 

ek 



- column temperature: 50°, 
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of 0.01 M ammonium dihydrogen 

orthophosphate previously adjusted to pH 3.5 with 

orthophosphoric acid and 50 volumes of methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 240 nm, 

- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to fluticasone 
S-methyl impurity and fluticasone propionate is not less 1.6. 

Inject reference solution (a) and the test solution. 

Calculate the content of C25H31 F305S in the cream. 

Fluticasone Propionate Inhalation 
Fluticasone Propionate Inhalation is a suspension of microfine 
Fluticasone Propionate in a suitable liquid filled in a suitable 
pressurized container. It may contain suitable pharmaceutical 
aids such as surfactants, stabilizing agents. 

Fluticasone Propionate Inhalation delivers not less than 80.0 
per cent and not more than 120.0 per cent of the stated amount 
of fluticasone propionate, C 25 1-1 31 F 305S, per inhalation by 

actuation of the valve. 

Usual strengths. 44 p.g per metered dose; 1 10 p.g per metered 

dose; 220 i.t.g per metered dose. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Reference solution (a). A 0.05 per cent w/v soluti 
fluticasone propionate RS in acetonitrile. 

Reference solution (b). Dilute reference solution ( a ) 
mobile phase to obtain a solution containing 25 

fluticasone propionate per ml. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packel 
octadecylsilane bonded to porous silica (5 µm),
column temperature. 40°, 
mobile phase: a mixture of40 volumes of a buffer s( 

prepared by dissolving 1.3 g of diammonium hyc 

orthophosphate in 1000 ml of water and adjuster 

7.0 with orthophosphoric acid, and 60 volur 

acetonitrile. 
- flow rate: 2 ml per minute, 

- spectrophotometer set at 238 nm, 

- inject volume: 2000or100 

Inject the reference solution (b). The test is not valid 
the column efficiency is not less than 1500 theoretical 
the tailing factor is not more than 2.0 and the relatives ' 

deviation for replicate injections is not more than 2.0 p 

Inject reference solution (b) and the test solution. 

Calculate the content of C 25 14 3 , F 305 S in the solution 

content of C25H31F305S delivered per actuation of the 

Determine the content of active ingredient a second a 

time by repeating the procedure on the middle ten an 
last ten successive combined actuations of the va 

each of the three determinations the average co] 

C 25H31 F305S delivered per actuation of the valve m

requirements. 

Storage. Store protected from moisture at a temperi 

exceeding 30". 

Labelling. The label states the amount of acti e in 

delivered per inhalation. 
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Fluticasone Propionate Powder for 
Inhalation 
Fluticasone Propionate Powder for Inhalation 

consists of 

Fluticasone propionate in microfine powder either alone or 

admixed with Lactose in a pre-metered unit for use in 
a suitable 

powder inhaler. 

Fluticasone Propionate Powder for Inhalation 
contains not 

less .than90,01)er cent and not more than 125.0 per ( 
ent ofe th 

stated amount of fluticasone propionate, C25H31F30: S per uni
t  

dose. 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations). 

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance is to be determined in any test. 

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised Metered-dose Preparations). 

Determine by liquid chromatography (2.4.14). 

Test solution. Prepare using the mobile phase as described 
under the test for Content of active ingredient,delivered 'per 
actuation stated under Inhalation Preparations (Pressirrised 
Metered-dose Preparations). 

Usua I strengths. 50 mcg; 100 meg; 250 meg. 

!den 

In the 
ith 

anon 

Test 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Powders for Inhalation). 

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance is to be determined in any test. 

Assay. Determine by liquid chromatography (2.4.10.4). 

Test solution. Dissolve a quantity of the mixed contents of 
20 capsules in sufficient of the mobile phase to get a solution 
containing 25 j.tg of Fluticasone Propionate per ml. 

Reference solution. A solution containing 0.5 mg of 
fluticasone propionate per ml prepared by dissolving 10 mg of 
fluticasone propionate RS in 10 ml acetonitrile and adding 
sufficient of the mobile phase to produce 20 ml and further 
dilute with mobile phase to obtain a solution containing 25 jig 
ofFluticasone Propionate per ml. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 j.tm), 
- column temperature. 40°, 
- mobile phase: a mixture of40 volumes of a buffer solution 

prepared by dissolving 1.3 g ofdiammonium hydrogen 
orthophosphate in 1000 ml of water and adjusted to pH 

acetonitrile,
7 Ow i hor hophosphoric acid and 60 volumes of 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 238 nm, 
- injection volume: 200 p1 or 100111. 
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Labelli nage.teTrheed luanbiet.1 states the quantity of active ingredient 

Fluticasone Nasal Spray 

Fluticasone Nasal Spray is a suspension of Fluticasone 
Propionate in a suitable liquid in a container fitted with an 
appropriate nasal delivery system. 

Fluticasone Nasal Spray contains not less than 80.0 per cent 
and not more than 120.0 per cent of fluticasone propionate, 
C25H31F305S of the amount stated to be delivered by actuation 
of the valve. 

Usual strengths. 50 ptg; 100 j..tg; 125 ;lg. 

NOTE — Carry out all the following procedures in the dark 
or under long-wavelength light at more than 420 nm and 
prepare solutions immediately before use and protect them 
from light. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254. 

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
8 volumes of ethyl acetate and 30 volumes of 
dichloromethane. 

Test solution. Dilute a quantity of the nasal spray containing 
2 mg of Fluticasone Propionate to 5 ml with acetonitrile, shake 
for 3 minutes and filter. 

Reference solution. A 0.04 per cent w/v solution offluticasone 
propionate RS in acetonitrile. 

Apply to the plate 40 Jul of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that of the principal peak in the chromatogram obtained with 
reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B. 

Test solution. Dilute a quantity of the nasal spray containing 
1 mg of Fluticasone Propionate to 5.0 ml with the solvent 
mixture. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with the solvent mixture. 

Ref nce so ution (b). A solution containing 0.02 per cent 
W/v offiuticdone propionate RS and 0.00004 per cent w/v of 
6a,9-difluOro-17-[(methylsulfanyl )carbony1]-1113-hydroxy- 

tification 

Assay, the principal peak in the chromatogram obtained 
the test solution corresponds to the peak in the 
tatogram obtained with the reference solution. 

21.13 	- 
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C24H25FNNaO4 	 Mol. Wt.433.5 

Fluvastatin Sodium is Sodium (3R*,5S*,6E)-743-(4-fluoro 
pheny l ) -1-(propan -2-y 1 ) -1 H-indo1-2-y1]-3,5-dihydroxy-
6-heptenoate. 

Fluvastatin Sodium contains not less than 98.5 per cent and 
not more than 101.5 per cent of C24H 25 FNNa04, calculated on 
the dried basis. 

Category. Anti hyperlipidem ic. 

Dose. 20 mg to 40 mg daily at bed time; maximum dose is 8() mg 
daily. 

Description. A white or almost white, or pale yellow to pale 
reddish-yellow, very hygroscopic, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluvastatin 
sodium RS or with the reference spectrum of fluvastatin 
sodium. 

1 P 2018 	
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16a-methyl-3- oxoandrosta-1,4-dien-17a -y 1  propanoate 

(fluticasone S-methyl impurity RS) in the solvent mixture. 

Reference solution (c). Dilute 1 volume of reference solution 
(a) to 10 volumes with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (511m), 

- column temperature: 40°, 
- mobile phase: A. a solution containing 0.05 per cent v/v 

of orthophosphoric acid and 3.0 per cent v/v of 

methanol in acetonitrile, 
B. a solution containing 0.05 per cent v/v 

of orthophosphoric acid and 3.0 per cent v/v of 

methanol in water, 
- a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 50  

Time 
(in min.) 

0 

40 

60 

70 

75 

85 

Mobile phase A 
(per cent w/v) 

43 

55 

90 

90 

43 

43 

Mobile phase B 
(per cent w/v) 

57 

45 

10 

10 

57 

57 

aid of ultrasound for 10 minutes and dilute to 50.0 ml with  
ethanol (65 per cent) and filter. 

Reference solution (a). Dilute 2.0 ml of a 0.05 per cent INN 
solution offluticasone propionate RS in methanol (80 , per  
cent) to 50 ml with ethanol (65 per cent). 

Reference solution (b). A solution containing0.0004 per ce nt 
 w/v offluticasone S-methyl impurity RS and 0.002 per cent 

w/v of fluticasone propionate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- column temperature: 40°, 
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of 0.01 M ammonium dihydrogen 
orthophosphate previously adjusted to pH 3.5 with 
orthophosphoric acid and 50 volumes of methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20111. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fluticasone S-methyl 
impurity and fluticasone propionate is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 25H 31 F305S in the nasal spray. 

Labelling. The label states that the amount of active ingredient 

delivered by each actuation of the valve and the number of 

deliveries available from the container. 

Fluticasone Ointment 
Fluticasone Ointment contains Fluticasone Propionate in a 

suitable base. 

Fluticasone Ointment contains not less than 95.0 per cent an 

not more than 105.0 per cent of fluticasone propionate, 

C25H31F105S• 

Usual strength. 0.005 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17). coating 

the plate with silica gel F254. 

Mobile phase. A mixture of 1 volume of glacial acetic acid., 

8 volumes of ethyl acetate and 30 volumes ot 

dichloromethane. 

Test soluti(m. Transfer a quantity of the ointment containing 
0.1 rrig ofFhiticasone Propionate to a separating funnel. add  

ml of 	and 50 ml of n-hexane, shake for 5 minutes  
'l O  
and allow to separate. Filter the lower layer through an 

absorbent cotton plug previously washed with acetonitrile, 
extract the hexane layer with two 5-ml quantities of acetonitrile, 
filter each extract through the absorbent cotton plug and wash 
the absorbent cotton plug with 2 ml of acetonitrile. Add the 
washings to the combined filtrates, evaporate the resulting 
solution to dryness using a rotary evaporator at a temperature 

of 40° and dissolve the residue in 0.5 ml of acetonitrile. 

Reference solution. A 0.02 per cent w/v solution offluticasone 
propionate RS in acetonitrile. 

Apply to the plate 20 ill of each solution. Allow the plate to 
rise 12 cm. Dry the plate in air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds terhat of the 
principal peak in the chromatogram obtained with reference 
solution (a). 

Tests 

Other tests. Comply with the tests stated under Ointment. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE- Protect the solutions from light. 

Test solution. Transfer a quantity of the ointment containing 
0.1 mg of Fluticasone Propionate to a separating funnel, add 
45 ml of n-hexane, previously heated to 60° in a water-bath, 
stopper the funnel and shake until the ointment is dispersed, 
venting frequently. Wash the stopper and neck of the funnel 
with 5-ml of n-hexane collecting the washings in the funnel, 
allow the funnel to cool to room temperature, add 10 ml of 
methanol (80 per cent), stopper, shake for 1 minute and allow 
to separate. Filter the lower aqueous layer through an 
absorbent cotton plug, previously washed with methanol 
(80 per cent), into a graduated flask; repeat the extraction 
with two 5-ml quantities of methanol (80 per cent), filtering 
the aqueous methanol extracts into the same graduated flask. 
Wash the absorbent cotton plug with 2 ml of methanol 
(80 per cent), collecting the washings in the flask and dilute 
the extract to 25 nil with methanol (80 per cent). 
Reference solution (a). A 0.0004 per cent w/v solution of 
fluticasone propionate RS in methanol (80 per cent). 
Reference solution (h). A solution containing 0.0004 per cent w/v offluticasone S-methyl impurity RS and 0.002 per cent 
W/v of fluticasone propionate RS in methanol (80 per cent). 
Chro

matographic system 
- a stainless steel column 25 cm x 4.6 min. packed with 

octadecylsilane bonded to porous silica (5 gm), 	- 
-- mobile phase: a mixture of 15 volumes of acetonitrile, 35 volumes of 0.01 M ammonium dihydrogen 

orthophosphate previously adjusted to pH 3.5 with 
orthophosphoric acid and 50 volumes of methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 Al. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to fluticasone S- 
methyl impurity and fluticasone propionate is not less than 
1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C-) 5 H 31 F305 S in the ointment. 

Fluvastatin Sod i u m 

Inject reference solutions (b) and (c). The test is not valid 
unless the resolution between the peaks due to fluticasone 
S-methyl impurity and fluticasone propionate is not less than 
1.5 in the chromatogram obtained with reference solution (b) 
and the peak due to fluticasone propionate has a signal-to-
noise ratio not less than 10 in the chromatogram obtained 
with reference solution (c). 

Inject reference solutions (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and the sum of the areas of any such peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). Ignore any peak with an area less than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.05 per cent). 

Other tests. Comply with the tests stated under Nasal 

Preparations. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. After priming the pump, discharv -the container 

a sufficient number of times to obtain 1 mg of.,Fluticiscsne 
Propionate, add 25 ml of ethanol (65 per cent),`shake with the 

B. A 5.0 per cent w/v solution in carbon dioxide-free water 
(solution A) gives reaction (A) of sodium (2.3.1). 

TeOs 

pH (2.4.24). 8.0 to 10.0, determined in solution A. 

FLUTICASONE NASAL SPRAY 

21 - 15 21-14, 

_ 
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1(3RS,5 RS ,6E)-743-(4-fluorop heny1)-1-(1-methylethyl)-1H-indol-2- 

 y11-3,5-dihydroxyhept-6-enoic acid, 	
Identification 

43 -(4-fluoropheny1)- 1 -(1 -methylethyl)-1/i-indo1-2-y11-3- 

hydroxy-5-oxohept-6-enoic acid, 	

rant obtained 

• ln-the Assay, tai; principal peak in the chromatog 
	. the  

3 1,1 -di m 	 dx 	eflo ethylethyl 	
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corresponds to 
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FLUVASTATIN SODIUM 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

NOTE - 
Carry out the test protected from light. 

of the substance under 
Test solution. Dissolve 25 mg 
examination in 20 ml of mobile phase B and dilute to 50.0 ml 

with mobile phase A. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

10.0 ml with mobile phase A. 

rence solution (b). 
Dilute 1.0 ml of reference solution (a) 

Refe  
to 50.0 ml with mobile phase A. 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pin), 

	
(0.15 per cent). 
305 nm is not more than 0.5 times the area of the principal peak 

Chromatographic system 	 The area of any other secondary peak at 

- mobile phase 05m is not more than 5 times t 

A. add 20 ml of a 25 per cent w/v solution in the chromatogram obtained with reference 
solution (b) 

of tetramethylammonium hydroxide 
to 880 ml of water, 

- column temperature: 40°, 	 (0.10 per cent). The sum of areas of all the secondary peaks at °, 

adjusted to pH 7.2 with 
orthophosphoric acid, mix with 

305 n
he area of the principal peak 

100 ml of a mixture of 40 volumes of 
acetonitrile 

and in the chromatogram obtained with reference 
solution (b) 

(1.0 per cent),Ignore any peak at 305 nm with an area 
less than 

13. add 20 ml of a 25 per cent w/v solution 0.25 times the area of the principal peak in the 
chro

).  
matogram 

obtained with reference solution (b) (0.05 per cent 60 volumes of methanol, 

adjusted to pH 7.2 with 
orthophosphoric acid mix with Heavy metals 

(2.3.13). Dissolve 1.0 g in a mixture of 15 volumes 

of tetramethylammonium by 	
to 80 ml of water, 

900 ml of a mixture of 40 volumes of 
acetonitrile and of water and 85 volumes of methanol and dilute to 20 ml with 

60 volumes of methanol, 	

the same solvent mixture. 12 ml of the solution 
complies with 

- a gradient programme using the conditions given below, the limit test for heavy metals, Method D (20 ppm), 

using 

flow rate: 2 ml per minute, 	
10.0 ml of 

lead standard solution (1 ppm Pb) 
in the same 

solvent mixture. ,,t determined . - - 

30 

90 

30 

Relative 

30 

Name 	 retention time 

Fluvastatin (Retention time: about 14 minutes) 
	1.0 

Fluvastatin impurity A' 	
1.05 

Fluvastatin impurity D2 	
1 

1.6

.1 

_.....4.- ,-,,,,, ,I 	v rit B3  

365 - 
-

spectrophotometer at 305 nm and at 
nm. 

- injection volume: 20 ill. 

Time 	Mobile phase A 	
Mobile phase B 

(in min.) 	(per cent v/v) 	
(per cent vlv) 

30 
0 	70 

3 	70 

23 	10 

25 	 70 

30 70 

Inject reference solution (a). The test is not valid unless the 

column efficiency is not less than 2000 theoretical plates and 

the tailing factor is not more 2.0. 
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

 peak due to fluvastatin impurity A at 305 nm is not more than 

4 times the area of the principal peak in the chromatogram 

obtained with reference solution (b) (0.8 per cent). The area of 
peak due to fluvastatin impurity B at 305 nm is not more 

any p 
than the area of the principal peak in the chromatogram 

obtained with reference solution (b) (0.2 per cent). The area of 

any peak due to fluvastatin impurity D at 365 
nm is not more 

a of the principal peak in the 
than 0.75 times the are  
chromatogram obtained with reference solution (b) at 305 nm 

than 4 
Loss on drying (2.4.19). Not more than .V per 

on 1.0 g by drying in an oven at 105° . 

Assay. Dissolve 0.325 g in 50 ml of glacial 	
the end-point 

l acetic acid. Titrate 

with 0.1 M perchloric acid, determining 

potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 

0.04335 g of 

Storage. 
Store protected from light and moisture. 

11: C241-1.25FNNa04. 

Fluvastatin Capsules 
Fluvastatin Capsules contain not less than 90.0 per 

cent and 

.0 per cent of the stated amount 
of 

not more than 110 p 
fluvastatin, C24H 26- - _FNO 4 . 

Usual strengths. 20 mg; 40 mg. 

FLUVOXAMINE MALEATE 

Tests 
Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Dissolve a weighted quantity offluvastatin 

sodium RS in dissolution medium to obtain a solution having 

a known concentration similar to the expected concentration 

of the test solution. 

Chromatographic system 	 oe' 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 1.tm), 
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of buffer solution prepared by dissolving 
1.534 g of monobasic ammonium phosphate in 800 ml 
of water, adjusted to pH 3.5 with orthophosphoric acid 
or ammonium hydroxide, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 50 pi 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C241-126FNO4  in the medium. 

D. Not less than 75 per cent of the stated amount of 
C:4H26FN04. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 
NOTE- Protect all solutions from light. 

 

Solvent mixture. 54 volumes of buffer solution pH 7.2 prepared 
as solution containing 40 ml of 25 per cent aqueous 
tetramethylammonium hydroxide in 1000 ml of water and 
adjusted to pH 7.2 with orthophosphoric acid and 46 volumes 
of a mixture of 3 volumes of methanol and 2 volumes of 
acetonitrile. 

Test solution. Disperse the content of 10 capsules with 100 ml 
methanol  with the aid of ultrasound for 45 minutes. Centrifuge 
°f  this solution at 4000 rpm for 20 minutes. Dilute a volume of 
InAls solution pH 7.2 containing about 20 mg of Fluvastatin to 
su ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 87.5 volumes of buffer 

solution prepared by dissolving 40 ml of 25 per cent 
aqueous tetramethylammonium hydroxide in 1000 ml 
of water, adjusted to pH 7.2 with orthophosphoric acid 
and 12.5 volumes of a mixture of 3 volumes of methanol 
and 2 volumes of acetonitrile, 

B. a mixture of 87.5 volumes of a mixture 
of 3 volumes of methanol and 2 volumes of acetonitrile 
and 12.5 volumes of buffer solution pH 7.2, 

- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 305 nm, 
- injection volume: 25 t.11. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 54 46 
6 54 46 
17 17 83 
20 17 83 

20.1 54 46 
26.1 54 46 

The relative retention time for fluvastatin anti-isomer with 
reference to fluvastatin is about 1.2. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C24H26FN04. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30 0. 

Fluvoxamine Maleate 

COOH 
1\17'° NH2  

OCH3, 
COOH 

F 3 C 

C I9H25F3N206 
	 Mol. Wt. 434.4 

_ 	FluvaXatrineivtaleate is Fluvoxamine maleate is (E)-5-methoxy- Refe r  °lee solution. A 0.042 per cent w/v splution-r-of 1 44-(trifluoromethyl)pheny1]-1-pentanone O-(2-aminoethyl) 
mastotin sodium  RS in the solvent tnixture5;: (1 	 oxime maleate. 

• _ 
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Fluvoxamine Maleate contains not less than 99.0 per cent and 
not more than 101.0 per cent of C I9H25F 3N206, calculated on 

the dried basis. 

Category. Antidepressant. 

Dose. Initial dose, 50 mg daily; maintenance dose is 300 mg 
daily. 

Description. A white to off-white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with that of fluvoxamine 

maleate RS or with the reference spectrum of fluvoxamine 

maleate. 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 
NOTE-Prepare the test solution immediately before use. 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). A 0.2 per cent w/v solution of 

fluvoxamine maleate RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 37 volumes of acetonitrile 

and 63 volumes of a buffer solution containing 0.11 per 
cent w/v of potassium dihvdrogen phosphate and 

0.19 per cent w/v of sodium pentanesulphonate in water, 

previously adjusted to pH 3.0 with orthophosphoric 

acid, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 234 nm, 
- injection volume: 20 

Name 
	 Relative 

retention time 

Malcic acid 
	

0.15 

Fluvoxamine impurity F 1 
	

0.5 

Fluvoxamine impurity G 2 
	

0.5 

Fluvoxamine impurity C 
	

0.6 

Fluvoxamine impurity 134' 
	

0.8 

Fluvoxamine (Retention time: about 15 minutes) 1.0 

Fluvoxamine impurity A' 
	

2.5 

Fluvoxamine impurity lir 
	

5.4 

'N-[2-[[[( I E1-5-methoxy-1 44-06 fluoromethyl iphetwilpenitylideriel 
aminoloxylethyl it:thane- I.2-diaminc. 

2(5E)-5-[(2-aminoethoxy)imino] -5 [ 4- (trifluoromethyhr,h phenyl] 
pentan-l-ol. 

3 	(2RS)-24[2-[[[(1E)-5-methoxy -1 - [ 4- trifluoromethyl)ph enil  
pentylidene] amino]oxyl ethyljaminolbutanedioic acid, 

4 2 - [[[( 1 Z)-5-methoxy-1 -[4-(trifluoromethyl)phenyl]pentyl i d enel 
 amino]oxylethanamine, 

c 2-[[[( E)- I -[4-(tri fluoromethy 1)phenyl]penty lidenclaminid 
oxy]ethanamine, 

5-methoxy- 1 44-(tri tluoromethyl)phenyllpentan- 1-one. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to fluvoxamine impurity B is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). The area of 
any peak due to fluvoxamine impurity C is not more than 
0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent). The area of 
the peak due to fluvoxamine impurity A is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The area of 

any peak due to fluvoxamine impurity D is not more than 
0.15 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.15 per cent). The sum 

of areas of any peaks due to fluvoxamine impurities F and G is 

not more than 0.3 times the area of the principal peak in the 

chromatogram obtained with reference solution (b) (0.3 per 

cent). The area of any other secondary peak is not more than 

0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 

areas of all the secondary peaks is not more than the area of 

the principal peak in the chromatogram obtained with reference 

solution (b) (1.0 per cent). Ignore any peak with an area less 

than 0.05 times the area of the principal peak in the 

chromatogram obtained with reference solution (b) (0.05 per 

cent) and the peak due to maleic acid. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm), using ethanol (95 per 

cent) as solvent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 80° for 2 hours. 

Assay. Dissolve 0.35 g in 50 ml of anhydrous acetic' acid. 

Titrate with 0.1 M perchloric acid, determining the end-point 

z- 
potentipmetrically (2.4.25). Carry out the blank titration. 

1 nil~ofp.i'Mperchlorie acid is equivalent to 0.04344  g of 

 Ci411:;:5;F3N206. 

Fluvoxamine Tablets 

Fluvoxamine Maleate Tablets 

Fluvoxamine Tablets contains not less than 92.5 per cent and 

not more than 105.0 per cent of the stated amount of 
tluvoxamine maleate, CI5H2IF3N202,C411404. 

Usual strengths. 25 mg; 50 mg; 100 mg. 

Identification 

A.Shake a quantity of the powdered tablets containing 50 mg 
of Fluvoxamine Maleate with 10 ml of acetonitrile for 
10 minutes, centrifuge and evaporate the supernatant liquid 
to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum obtained 
w ith fluvoxamine maleate RS or with the referepee spectrum 
of fluvoxamine maleate. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel HF254. 

Mobile phase. A mixture of 5 volumes of 13.5 M ammonia and 
95 volumes of ethanol (95 per cent). 

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of Fluvoxamine Maleate with 5 ml of methanol 
for 10 minutes, centrifuge and use the supernatant liquid. 

Reference solution. A 1.0 per cent w/v solution of fluvoxamine 
maleate RS in methanol. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The two principal spots in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 20 minutes. 

Withdraw a suitable volume of the medium and centrifuge. 
Measure the absorbance of the clear centrifuge liquid, suitably 
diluted ifnecessary with dissolution medium at 244 nm (2.4.7). 
Calculate the content of fluvoxamine maleate, 
C1sH21 F3N202,C411404  in the medium taking 270 as the specific 
absorbance at 244 nm. 

D. Not less than 70 per cent of the stated amount of 
C 412 I F3 N2025C4H404 • 

"

•Related substances. Determine by liquid hrOinatography (2.4.14).  
c  

Test solution. Disperse a quantity of powdered tablets 
containing 0.25 g of Fluvoxamine Maleate with 125 ml of the 
mobile phase for 10 minutes and dilute to 250.0 ml with the 
mobile phase. Centrifuge and use the supernatant liquid. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Add 1.0 ml of 1 M hydrochloric acid 
to 10.0 ml of the test solution and heat on a water-bath for 10 
minutes. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica (5 gm), 
- column temeperature: 35°, 
- mobile phase: a mixture of 40 volumes of a solution 

containing 1.25 per cent w/v of diammonium hydrogen 
orthophosphate and 0.275 per cent w/v of sodium 
heptanesulphonate monohydrate and 60 volumes of 
methanol, adjusting the pH to 3.5 with orthophosphoric 
acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (b). The relative retention time with 
reference to fluvoxamine maleate (retention time: about 7 to 9 
minutes) for addition product is about 0.65. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to 'addition product' is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent). The area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore the peak due to maleic acid 
which elutes immediately after the solvent front and any peak 
with an area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.05 
per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 0.25 g of Fluvoxamine 
Maleate with 125 ml of the mobile phase for 10 minutes and 
dilute to 250.0 ml with the mobile phase, centrifuge. Dilute 
1.0 rnithe.supernatant liquid to 10.0 ml with the mobile phase. 

Refereitce solution. A 0.01 per cent w/v solution of fluvoxamine 
maleate RS in the mobile phase. 



11)o FOLIC ACID TABLETS FOLIC ACID 

Use chromatographic system as described in the Related 

substances. 

Inject the reference solution and the test solution. 

Calculate the content of C I5H 2I F 3N,02 ,C4H404 in the tablets. 

Storage. Store protected from light. 

Reference solution. A 0.05 per cent w/v solution of folic 

 

RS in the solvent mixture. 

Apply to the plate 2 pl of each solution. After develop; 
dry the plate in air and examine under ultraviolet light at 
365 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 
Folic Acid 

Pteroylglutamic Acid 
Specific optical rotation (2.4.22). +18° to +22° , determined in a 
1.0 per cent w/v solution in 0.1 M sodium hydroxide. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

C191-119N70, 	 Mol. Wt. 441.4 

H2N, 
H 

N 	 N 

0 

Folic Acid is (2.5)44-[(2-amino-4-hydroroxypteridin -6-y 1 ) 

methylamino]benzamido]glutamic acid. 

Folic acid contains not less than 95.0 per cent and not more 
than 102.0 per cent of C i9H oN706, calculated on the anhydrous 

basis. 

Category. Haematinic. 

Dose. In the treatment of megaloblastic anaemia associated 
with folic acid deficiency, 5 to 20 mg daily. In the prophylaxis 
of megaloblastic anaemia of pregnancy, 200 to 500 mg daily. 

Description. A yellow to yellowish-orange, crystalline powder; 
odourless or almost odourless. 

Identification 

A. When examined in the range 230 nm to 380 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 Msodium hydroxide shows 

three absorption maxima, at about 256 nm, 283 nm and 365 nm; 
absorbance at about 256 nm, about 0.59, at about 283 nm, 
about 0.575 and at about 365 nm, about 0.206. 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. A mixture of 60 volumes of ethanol (95 per 

cent), 20 volumes of strong ammonia solution and 20 volumes 

of 1-propanol. 

Solvent mixture. 9 volumes of methanol and 2 volumes of 

strong ammonia solution. 

Test solution. Dissolve 50 mg of the substance 
examination in 100 ml of the solvent mixture...-. 

N 

COOH 

COO H 

Test solution. Dissolve 100 mg of the substance under 
examination in 5 ml ofa 2.86 per cent w/v solution of sodium 
carbonate and dilute to 100.0 ml with the mobile phase. Dilute 
2.0 ml of this solution to 10.0 ml with the mobile phase. 

Reference solution (a). Dissolve 100 mg offolic acid RS in 

5 ml ofa 2.86 per cent w/v solution of sodium carbonate and 
dilute 100 ml with the mobile phase. Dilute 2.0 ml of this solution 
to 10.0 ml with the mobile phase. 

Reference solution (b).To 20 mg ofpteroic acid, add 5 ml ofa 

2.86 per cent w/v solution of sodium carbonate, dilute to 
100 ml with the same solution. Mix 1.0 ml of this solution with 
1.0 ml of reference solution (a) and dilute to 100 ml with the 

mobile phase. 

Reference solution (c). Dilute 2.0 ml of the test solution to 
20 ml with the mobile phase. Dilute 1.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (d). Dissolve 10 mg of N-(4-amino- 

benzoy1)-1-gulatamic acid (folic acid impurity A) in 
ml ofa 2.86 per cent w/v solution of sodium carbonate and 

dilute to 100 ml with the mobile phase. Dilute 1.0 ml of this 
solution to 100.0 ml with the mobile phase. 

Reference solution (e).To 12 mg of pteroic acid (folic acid 

impurity D), add 1 ml ofa 2.86 per cent w/v solution of sodium 

carbonate, dilute to 100 ml with the same solution. Dilute 
1.0 ml of this solution to 100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, pa 

octylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 12 volumes ofmethanoland  

88 volumes of a solution containing 1.1 per cent wiv 

solution of potassium dihydrogen phosphate and 0.6 

per cent w/v solution of dipotassium hydrogen 

phosphate. 
-flow rate '.0.( nil per minute, 
)pectrop.  hotometer set at 280 nm, 

- injection volume: 5 pl. 

Lcked with 

inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to folic acid and folic acid 
impurity D is not less than 4.0. The relative retention time with 
reference to folic acid for N -(4-aminobenzoy1) -L-glutamic acid 
( folic acid impurity A) is about 0.5; for 2,5,6-triaminopyrimidin-
4(IH)-one (folic acid impurity B) is about 0.6; for isofolic acid 
(folic acid impurity C) is about 0.9, for pteroic acid (folic acid 
impurity D) is about 1.33; for 6-pterinylfolic acid (folic acid 
impurity E) is about 1.27 and for 2-amino-7-(chloromethyl) 
pteridin-4(1H) -one (folic acid impurity F) is about 2.2. 

Inject reference solutions (c), (d), (e) and the test solution. In 
the chromatogram obtained with the test solution the area of 
peak corresponding to folic acid impurity A is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (0.5 per cent), the area of the peak 
corresponding to folic acid impurity D is notmore than the 
area of the principal peak in the chromatogram obtained with 
reference solution (e) (0.6 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) (0.5 
per cent), The sum of areas of all other secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3.43). 5.0 to 8.5 per cent, determined on 0.15 g. 

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I 9K 9N706.  

Storage. Store protected from light. 

Folic Acid Tablets 
thAce 

 
A. 	

rm Foi9HDlpicelia9tANetecoiwdi  To.  ablets contain not less than 90.0 per cent and not 

Identificatio n

etithflacn lati105.: per cent of the stated amount of folic acid, 

Usual strengths. 1 mg; 5 mg; 10 mg. 

of 1..propanintorlisb. iylitchaing-el  thin-layer  

Mobile p hase. A mixture of 60 volumes of -ethanol (95 per 

r chromatography (2.4.17), coating 

Cent), 20 volumes of strong ammonia solution and 20 volumes 

Solvent mixture. 9 volumes of methanol and 2 volumes of 
strong ammonia solution. 

Test solution. Extract a quantity of the powdered tablets 
containing 0.5 mg of Folic Acid with 1 ml of the solvent mixture. 

Reference solution. A 0.05 per cent w/v solution offolic acid 
RS in the solvent mixture. 

Apply to the plate 2 1.1.1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. Dissolve a quantity of the powdered tablets containing 
5 mg of Folic Acid as completely as possible in 5 ml of O./ M 
sodium hydroxide and filter. To the filtrate add 45 ml of 0.5 M 
hydrochloric acid and 5 g of zinc powder and shake for 
30 minutes. To 5 ml of the reduced solution, add 2 ml of a 
0.1 per cent w/v solution of sodium nitrite, allow to stand for 
2 minutes, add 2 ml ofa 0.5 per cent w/v solution of ammonium 
sulphamate, mix, allow to stand for 3 minutes and add 2 ml of 
a 0.1 per cent w/v solution of N-(1 -naphthyl)ethylenediamine 
dihydrochloride; a deep magenta colour is produced. 

Tests 

Hydrolysis products. Determine by liquid chromatography 
(2.4.14). 

Protect the solutions from light. 

Test solution. Shake a quantity of the powdered tablets 
containing 5.0 mg of Folic Acid with 50 ml of the mobile phase, 
centrifuge and use the supernatant liquid. 

Reference solution. A solution containing 0.00005 per cent 
w/v of 4-aminobenzoic acid and 0.0002 per cent w/v of 
N-(4-aminobenznyl)-L-glutamic acid in the mobile phase. 
Chromatographic system 

- a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (such as 
Spherisorb ODS 1), 

- mobile phase: 0.05 Mpotassium dihydrogen phosphate, 
adjusted to pH 5.5 with 5 Msodium hydroxide, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 269 nm, 
- injection volume: 20 pl. 

In the chromatogram obtained with the reference solution two 
peaks due to N -(4-aminobenzoyI)-L-glutamic acid and 
4-aminobenzoic acid are obtained in the order of their 
emergence.The areas of the peaks due to 4-aminobenzoic-
acid and V - (4-aminobenzoy1)-L-glutamic acid in the 

. chromatogram Obtained with the reference solution are greater 
than the area -of ny corresponding peaks in the chromatogram 
obtained with the test solution. The test is not valid unless 

• • e • 
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Folic Acid and Methylcobalamin 
Tablets 
Folic acid andMethylcobalaminTablets contairc , not less - than 

90.0 per cent of the stated amount of folic acid C4 -1, 19N 70,, and 

methylcobalamin, C63 H91 CoN 130 14P. 

IP 2018 

Usual strength.Folic acid, 5 mg and Methylcobalamin, 
750 mcg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in th e 

 chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium.500 ml of water, 

Speed and time.50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, dilute if 
necessary. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture.A mixture of 800 volumes of 0.57 per cent 
w/v solution of dipotassium hydrogen phosphate and 135 
volumes of methanol. 

Test solution. Use the filtrate, dilute if necessary with the 
mobile phase. 

For Folic acid - 

Reference solution. Dissolve 25 mg offolic acid RS with 50.0 
ml of solvent mixture. Dilute 1.0 ml of this solution to 50.0 ml 
with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 135 volumes of methanol and 

800 volumes of a solution containing 0.938 per cent 

w/v of sodium perchlorate and 0.075 per cent w/v of 

potassium dihydrogen orthophosphate adjusted to 

pH 7.2 with 0.1 Mpotassium hydroxide and diluted to 

1000 ml with water 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 277 nm, 
- injection volume: 10µl. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H 19N706.in the medium. 

D. Not less than 70 per cent of the stated amount of 

C i9H191•1706.• 

For Methylcobalamin - 

Reference solution.A solution containing 0.00015 per cent 

w/v of methylcobalamin RS in the mobile phase. 

Chromatographic system 
-Stainless steel column 25 cm x 4.6 mm packed With 

octadecylsilane bonded to porous silica (5 gm), 
column temperature: 40 0, 

'bile phase: a mixture of 200 volumes of acetonitrile 
and 800 volumes of a buffer solution prepared by 
dissolving 5.73 g of disodium hydrogen phosphate in 
800 ml of water, adjusted to pH 3.5 using citric acid 
then add 3.76 g of sodium 1-hexane sulphonate sodium 
salt, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 266 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. 

Calculate the content of C63H91CoN 13014P in the medium. 

D. Not less than 70 per cent of the stated amount of 
C 3H91 CoN13014P. 

Uniformity of content.Complies with the test stated under 
Tablets. 

For Folic acid - 

Determine by liquid chromatography (2.4.14), as described 
under Assay using following test solution. 

Test solution. Disperse one tablet in 50 ml of the solvent mixture. 
Dilute 1.0 ml of this solution to 10.0 ml with solvent mixture. 

Calculate the content of CI9H19N1 706in the tablet. 
For .ilethylcobalarnin - 

Determine by liquid chromatography (2.4.14), as described 
under Assay using following test solution. 

Test solution. Disperse one tablet in 25.0 ml of the mobile 
phase. 

Calculate the content of C63H9 CoN130 14P in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 
For Folic acid- 

Solvent mixture.A mixture of 800 volumes of 0.57 per cent 
w/v solution of dipotassium hydrogen phosphate and 
135 volumes of methanol. 
Test solution. Weigh and powder 20 tablets. Weigh and transfer 
a quantity of the powder containing about 5 mg of Folic Acid 
to a 100.0 ml volumetric flask, add 50 ml of solvent mixture and 
disperse with the aid of ultrasound for about 10 minutes, cool 
and dilute to 100.0 ml with the solvent mixture, centrifuge and 
filter. Dilute 2.0 ml of the filtrate to 10.0 ml with the solvent 
mixture. , 

Reference solution. A solution containing 0.001 per cent w/v 
solution offolic acid RS in the solvent mixture. 

w/v of potassium dihydrogen orthophosphate adjusted 
to pH 7.2 with 0.1 Mpotassium hydroxide and diluted 
to 1000 volumes with water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 277 nm, 

- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
relative standard deviation is not more than 2 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI9H19N70 6  in the tablets. 
For Methylcobalamin - 

Test solution. Weigh and powder 20 tablets. Weigh and transfer 
a quantity of the powder containing about 0.750 mg of 
Methylcobalaminin in 15 ml of mobile phase, shake to dissolve 
and make up the volume to 25.0 ml with mobile phase. 

Reference solution.A solution containing 0.003 per cent w/v 
solution of methylcobalamin RS in the mobile phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 

- column temperature: 40°, 
- mobile phase: a mixture of 200 volumes of acetonitrile 

and 800 volumes of a buffer solution prepared by 
dissolving 5.73 g of disodium hydrogen phosphate in 
800 ml of water, adjusted to pH 3.5 with citric acid, add 
3.76 g of sodium 1-hexane sulphonate sodium salt, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 266 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation is not more than 2 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C63H91CoN 130 14 13  in the tablets. 
Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Fomepizole 

CH 3  

// 

N, N 
H 

Mol Wt. 82.1 

the resolution between the two peaks in the chromatogram 
obtained with the reference solution is greater than 3. 

Uniformity of content. Complies with the test stated under 

Tablets. 

Test solution. Shake 1 tablet with 5.0 ml of 0.1 M sodium 

hydroxide, add sufficient mobile phase to produce a solution 
containing 0.001 per cent w/v of Folic Acid, centrifuge and 
use the supernatant liquid. 

Reference solution. Add 1.0 ml of 0.5 M hydrochloric acid to 

5.0 ml of a 0.002 per cent w/v solution offolic acid RS in 0.1 M 

sodium hydroxide and dilute to 10.0 ml with the mobile phase. 

The chromatographic procedure described under Assay may 
be carried out. Calculate the content of C I9H 1 9N706 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powdered tablets containing about 20 mg of Folic Acid 
with 50 ml of 0.1 Msodium hydroxide, dilute to 100.0 ml with 
the same solvent, centrifuge and dilute 5.0 ml of the 
supernatant liquid to 100.0 ml with the mobile phase. 

Reference solution. Dilute 5.0 ml of a 0.02 per cent w/v solution 
offolic acid RS in 0.1 Msodium hydroxide to 100.0 ml with 

the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 93 volumes of 0.05 M 

potassium dihydrogen phosphate and 7 volumes of 

acetonitrile adjusted to pH 6.0 with 5 M sodium 

hydroxide, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 283 nm, 
- injection volume: 20 

Inject the reference solution and the test solution. 

Calculate the content of C 191-119N706 in the tablets. 

NOTE - For tablets containing 2 mg or less of Folic Acid 
the average of the 10 individual results obtained in the test 
for Uniformity of content may he taken in lieu of the Assay. 

Storage. Store protected from light. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 135 volumes of inetlh

nt bo/fasis. -rte 

contains not less than 98.0 per cent and not more 
and 800 volumes of a solution containing 0.938 per - than 102,0 per4ent of C4H6 N2, calculated on the anhydrous 
cent w/v of sodium perchlorate and 0.075 per cent 

 

C4 H6 N2 

Fomepizole is 4-methyl-1Hpyrazole. 
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Category. Antidote to methanol poisoning. 

Description. A clear colourless liquid. 

- flow rate:1.0 ml per minute, using nitrogen as the c 
gas, 

- injection volume: 1.0 pl. 

artier 

2018 	 FORMOTEROL FUMARATE AND BUDESONIDE POWER FOR INHALATION ip  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fomepizole RS 

or with the reference spectrum of fomepizole. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Hydrazine hydrate. Not more than 0.001 per cent. 

Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 1.0 g of the substance under 
examination in acetone and dilute to 10.0 ml with acetone. 

Reference solution . Dissolve 1.25 Ill hydrazine hydrate RS 

in acetone and dilute to 10.0 ml with acetone. Dilute 0.1 ml of 

this solution to 10.0 ml with acetone. 

Chromatographic system 
- a fused silica capillary column 30 m x 0.53 mm, packed 

with 6.0 per cent cyanopropyl phenyl and 94 per cent 
dimethyl polysiloxane( such as DB-624 )(film thickness 
3.0 pm), 

- temperature: 
column. 150° for 10 minutes, then raised at the rate of 
50° per minute to 220°,hold for 3 minutes, 
inlet port at 200° and detector at 250°, 

- flame ionisation detector, 
- split ratio :25:1, 
- flow rate: 1.2 ml per minute, using nitrogen as the carrier 

gas. 
- injection volume:1.0 pl. 

Inject the reference solution and the test solution. 

Calculate the content of hydrazine hydrate. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Dissolve 20 pl of the substance under 
examination in ethyl acetate and dilute to 10.0 ml with ethyl 

acetate. 

Chromatographic system 
- a fused silica capillary column 30 m x 0.32 mm, packed 

with 5 per cent phenyl and 95 per cent methyl 
polysiloxane (such as HP-5) (film thickness 0.25 pm ), 

- temperature: 
column. 70° for 3 minutes then raised to 250 ° at the rate 

of 20° per minute and hold for 15 minute., 
inlet port. at 250° and detector port at 270°;= Y Ne 

- split ratio :50:1, 	 '  

Inject the test solution. The area of any secondary peak at 
relative retention time 0.78 is not more than 0.1 per cent ,the
area of any other secondary peak is not more than 0.2 per   
and the sum of the areas of all the secondary peaks is not 
more than 0.5 per cent, calculated by area normalization. 

Water (2.3.43). Not more than 1.0 per cent, determined on n i on .,.. g. 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and diluted to100.0 ml with methanol. 
Dilute 5.0 ml of this solution to 50.0 ml with methanol. 

Reference solution. A 0.01 per cent w/v solution of fomepizole 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 0.5m1 of trifluoroacetic acid in 

1000 ml of water and 10 volumes of acetonitrile , 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 

column efficiency is not less than 3000 theoretical plates . the 

tailing factor is not more than 2.0 and the relative standard 

deviation for replicate injections is not more than 2 ()per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C4H6 N2. 

pose. 12 pg twice daily, by inhalation from capsules. 

Description. A white or almost white or slightly yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with formoterol 
fumarate dihydrate RS or with the reference spectrum of 
formoterol fumarate dihydrate. 

Optical rotation 

t  a 

dioxide-free 

 pH 
( a 

.s 
b  lo 	

ti
4.24). 5.5 to 6.5, determined in a 0.1 per cent w/v solution 

in 	 on(2.4 .2  2w). - o ater . 

to + 0.10°, determined in a 1.0 
per cent w/v solution in methanol. 

Related substances. Determine by liquid chrotfatography 
(2.4.14). 

Solvent mixture. 84 volumes of a buffer solution prepared by 
dissolving 6.10 g of sodium dihydrogen phosphate 
monohydrate and 1.03 g of disodium hydrogen phosphate 
dihydrate in 1000 ml water, and 16 volumes of acetonitrile. 

Test solution. Dissolve 20 mg of the substance under 
examination in 100 ml of the solvent mixture. 

Reference solution. A 0.00004 per cent w/v solution of 
formoterol fumarate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

spherical octylsilane bonded to porous silica (5 pm), 
mobile phase: A. acetonitrile, 

B. a buffer solution prepared by 
dissolving 3.73 g of sodium dihydrogen phosphate 
monohydrate and 0.35 g of orthophosphoric acid in 
1000 ml of water, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 214 nm, 

injection volume: 20 pl. 

Mobile phase B 
(per cent v/v) 

84 
84 
30 
84 
84 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the column efficiency in 
not less than 4000 theoretical plates. 

It• 

than 1.0 per cent. Ignore the peak corresponding to fumaric 
acid. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.1 g. 

Assay. Weigh 0.35 g and dissolve in 50 ml of anhydrous acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.04024 g of 
C42H52N4012. 

Storage. Store protected from light and moisture. 

Formoterol Fumarate and Budesonide 
Powder for Inhalation 
Formoterol Fumarate and Budesonide Powder for Inhalation 
consists of Formoterol Fumarate and Budesonide in microfine 
powder either alone or admixed with Lactose in a pre-metered 
unit for use in a suitable powder inhaler. 

Formoterol Fumarate and Budesonide Powder for Inhalation 
contains not less than 90.0 per cent and not more than 125.0 
per cent of the stated amounts of formoterol fumarate 
C42H52N4012 and budesonide C15 H3406 per pre-metered unit. 

Usual Strengths. Formoterol Fumarate 6 pg and Budesonide 
100 pg; Formoterol Fumarate 6 pg and Budesonide 200 p,g; 
Formoterol Fumarate 6 pg and Budesonide 400 pg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c). 

Tests 

Other tests. Comply with the tests stated under the Inhalation 
Preparations (Powders for Inhalation). 

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance is to be determined in any test. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of the mixed contents of 20 
capsules in sufficient of the mobile phase to get a solution 
containing 0.6 gg of Formoterol Fumarate per ml. 

Reference solution (a). A 0.06 mg per ml solution of formoterol 
fumarate RS prepared by initially dissolving in 5 ml acetonitrile 
and then making up to volume with the mobile phase. 

Refct.-ence.soliition (b). A 0.2 mg per ml solution of hudesonide 
RS prOpared by initially dissolving in 5 ml acetonitrile and 
then making up to volume with the mobile phase. 

Formoterol Fumarate Dihydrate 

O 

HO . 

HN 	
OC H3 
	 COOH 

2120 

	

N 
	 HOOC H 

	

OH H 
	

2 

(C 1 9H241\1204)2, C411404.2H20 

Formoterol Fumarate Dihydrate is dihydrate sMal°tio• Mf iftu. 	9c 

acid with (RS)-2'-hydroxy-5'-[(RS)-1-hydroxy -2-[[(0- 

 p-methoxy-a-methylphenethyl]amino]ethyliformanilide.  

Formoterol Fumarate Dihydratc contains not less than 98. 5 

 pey ceat ajid....not more than 101.5 per cent of formoterol  

fumarate, C442N4012, calculated on the anhydrous 
basis. 

Category. Bronchodilator. 

- 	- 	- 
Inject the test solution. Any individual impuritST is not more than 0.5 

per cent and the sum of all the impurities is not more 



Fosinopril Sodium 

H3 	C 3 

0 
H 3C 	c,c)  

C301-145NNa07P 	 Mol. Wt. 585.7 

Fosinopril Sodium is (4S)-4-Cyclohexy1-1-IRRS) -2-methyl -

1-(propionyloxy)propoxy]-(4-phenylbutyl)phosphinylacetyll -

L-proline sodium salt. 
Fosinopril Sodium contains not less than 90.415er i`eiit and 
not more than 101.0 per cent of C 30H45NNa07P,CalculatCd on 

the anhydrous basis. ' 

ON a 
0 0 

0 

13 

Reofbeirieenpcheassoelution (a). A solution containing 0.005 per cent 
wily of fosinopril RS and .fosinopril impurity C RS in the 
mobile phase. Dilute 10.0 ml of this solution to 50.0 ml with the 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 

fo 
thi 
th 

050.0ml with the mobile phase. 

eference solution (c). A 0.005 per cent w/v solution of sinop► i/ impurity D RS in the mobile phase. Dilute 10.0 fill of 
iss ssooliuuttijoonnttoo 0550..00mmli 

with the 
	phpahsaes. eD.  i L, 11,7,,  5 . ty:0_ f 

Fosinopril (Retention time: about 10 minutes) 1.0 
Fosinopril impurity C' 1.2 
Fosinopril impurity D2  1.3 

'mixture of (2S,4S)-4-cyclohexyl- 1-[[(S)-RIS)-2-methyl- 1-( I - 
oxopropoxy )-propoxy](4-phenylbutyl)phosphoryl]acetyl]pyrrolidine- 
2-carboxyl ic acid and ( 2 S,4S)-4-cyclohexy1-1-[[(R)4( 1 R)-2-methyl- 
1 -( 1 -oxopropoxy)propoxy] ( 4 -phenylbutyl)phosphoryl] acetyl] 
pyrrolidine-2-carboxylic acid, 

2 ( 2S,4R)-4 -cyclohexy1-1 -[[(R)-[(1S)-2 -methyl-1 -( I -oxopropoxy) 
propoxy] (4-phenylbutypphosphoryllacetyllpyrrolidine-2-carboxylic 
acid. 

FORMOTEROL FUMARATE AND BUDESONIDE POWER FOR INHALATION 
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FOSINOPRIL SODIUM 

  

Reference solution (c). Dilute suitable volumes of reference 
solution (a) and reference solution (b) with the mobile phase 
to obtain a solution containing 0.6 lig of Formoterol Fumarate 
and 40 lig per ml of Budesonide per ml. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 .tm), 

- mobile phase: a mixture of 65 volumes of a buffer solution 
prepared by dissolving 0.138 g sodium dihydrogen 

orthophosphate monohydrate and 0.122 g of decane 

sulphonic acid sodium salt in 100 ml of water and 

adjusting the pH to 3.0 with orthophosphoric acid, and 

35 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 2004 

Inject reference solution (c). The order of elution is formoterol 
fumarate, budesonide epimer B and epimer A. The test is not 
valid unless the column efficiency determined from the 
formoterol fumarate and both the epimer peaks of Budesonide 
is not less than 1800 and 4000 theoretical plates respectively, 
the resolution between budesonide epimer peaks is not less 
than 1.5 and the relative standard deviation for formoterol 
fumarate and sum of peaks of Budesonide epimer A and epimer 
B in replicate injections is not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the contents of C42H52N4012 and C251-13406 per unit. 

Storage. Store protected from moisture, at temperature not 
exceeding 30°. 

Labelling. The label states the quantities of active ingredients 
per pre-metered unit. 

Category. Antihypertensive. 

Dose. 20 to 40 mg. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fosinopril 
sodium RS or with the reference spectrum of fosinopril sodium.  

B. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

Specific optical rotation (2.4.22). - 4.7° to - 6.7°, determined in 
2.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 

mobile phase. 

Reference solution (a). A solution containing 0.004 per cent 

w/v each of fosinopril RS, fosinopril impurity A RS, fosinopril 
impurity B RS, fosinopril impurity IRS andfosinopril impurity 

K RS in the mobile phase. Dilute 1.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 

to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm packed with 

silica (5 gm), 
- column temperature: 33°, 
- mobile phase: a mixture of 0.5 volume of 

orthophosphoric acid, 3.5 volumes o f oute• and 

1000 volumes of acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 214 nm, 

- injection volume: 20 

Name 

Fosinopril impurity K' 

Fosinopril impurity 12  

Fosinopril impurity B3 

 Fosinopril impurity E4 

 Fosinopril impurity H5  

Fosinopri I (Retvtion time: 
- about 5 mind.* 

Fosinopril impurity A 6  

0.3 

0.5 

0.7 

0.7 

0.7 

1.0 

2.0 

   

rte .
-  

	

2S., 	

4

5)  -cyclohexyl- 1 -(2,2-dimethyl- 1 -oxopropyl)pyrrolidine-2 

[(1SR)-2-methyl- 1 -( 1 -oxopropoxy)propoxy](4-phenyl butyl 

(

Sa)cil-cyclohexyl- 1 -[[(RS)-[( 1 SR)-2 -methyl- 1 -( 1 
03PiR 

 

xah2r:bioh'l°41orYiRc ixyla)pcerotipco:(4-phenylbutyl)phosphoryl]acetyllpyrrolidine 

P2h2Sncae' yrb4:Sbx):-tilyicl)arp(chRiod):p ti -t  ( o ry I ] ace t y 1 j -4 - p h en y 1py rr o 1 i dine- 2 -carbo x y 1 i 
1 S)-2-methyl- 1 -( 1 -oxopropoxy)propoxy)(4 

6a:22id'  
RsI-4-cyclohexyl-1 -[[(R)-hydroxy(4-phenylbutyl) 

Ss) )-4-c yclohex y l-1- [[(R) - [( 1 S) -2-methyl-1-(1-oxopropoxy 
(4-phenylbutyl)phosphoryl]acetyl]pyrrolidine-2 -carboxylic 

reference solutions (a) and (c). The test is not valid 
unless the resolution between the peaks corresponding to 
Inject eference 

hxs
°YrY}  

l]acety1]-pyrrolidine-2-carboxylic acid. 

fosinopril impurity B and fosinopril is not less than 2.0 in the 
chromatogram obtained with reference solution (a). In the 
chromatogram obtained with reference solution (c) signal- to-
noise ratio for the principal peak is not less than 40. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the sum 
of the area of peaks corresponding to fosinopril impurities B, 
E and H is not more than 10 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent), the area of any peak corresponding to fosinopril 
impurity A is not more than 5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent), the area of any peak corresponding to 
fosinopril impurities and K is not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
eference solution (b) (0.3 per cent). The area of any other 
2e ):4  o(.  n4.  d)1 .apryerpeeeapoks.  

Impurities 	

is not more than the area of the principal 

purities C and D. Determine by liquid chromatography 

peak in the chromatogram obtained with reference solution 

h  

examination in the mobile phase and dilute to 50.0 ml with the 

Teosbt ilseop/huatisone.  . Dissolve 25 mg of the substance under 

Name 	 Relative 
retention time 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fosinopril and impurity C 
is not less than 1.5. 

Inject reference solutions (b), (c) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to fosinopril impurity C is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent), the area of any peak corresponding to fosinopril impurity 
D is not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.3 per cent). 

Impurities E and F. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. 

Reference solution (h). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with the mobile phase. 

Ref@refice solUzion (c). Dissolve the contents of a vial of 
fosinopril impurity mixture RS (fosinopril impurity E and F) in 
1.0 ml ofreference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

strongly basic anion exchange resin (5 gm), 
- column temperature: 45°, 
- mobile phase: a mixture of 0.2 volume of 

orthophosphoric acid, 1.5 volumes of water and 
400 volumes of acetonitrile, 

- flow rate: 0.9 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volum: 20 

- 	 • 

Relative 	orrection 

retention time 	factor 
  

) 

c 



FRAMYCETIN SULPHATE 

 

fos inopril impurity G is not less than 1.7 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 30H45NNa07P in the tablet. 

D .  Not less than 80 per cent of the stated amount of 
cm,F1,65NNa07P. 

Impurity A. Determine by liquid chromatography (2.4.14), as 
described in the Assay with the following modifications. 

Reference solution. A 0.1 per cent w/v solution of fosinopril 

impu rity A RS in methanol and dilute with the solvent mixture 
to obtain a solution containing 0.00025 per cent w/v of 
fosinopril impurity A. 

Inject the reference solution and the text solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to fosinopril impurity A is not more than 
4.0 per cent, calculated by area normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solve nt mixture. 80 volumes of 0.2 M urea solution and 
20 vo lumes of acetonitrile. 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 50 mg of Fosinopril Sodium in 
40.0 ml of the solvent mixture with the aid of ultrasound for 
40 minutes. Dilute to 500.0 ml with the solvent mixture, mix, 
and centrifuge. 

Reference solution (a). A 0.01 per cent w/v solution of 
.fosinopril sodium RS in the solvent mixture. 

Reference solution (b). A solution containing 0.007 per cent 
w/v of fosinopril sodium RS and 0.003 per cent w/v of 
fosinopril impurity A RS((4S)-4-cyclohexyl-[(4-phenyl 
butyl)phosphinylJacetyl-L-proline RS) in the solvent mixture. 

Chromatographic system 
a stainless steel column 30 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 22 volumes of 0.2 per cent 
orthophosphoric acid and 78 volumes of methanol, 
flow rate: 2 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 50 

The relative retention time with reference to fosinopril for 
fosinopril impurity A is about 0.4. 
Inject 
the re  
and fosinopril impurity A is not less than 2.0- artthhe relative ' 
standard deviation for replicate injections is not.more -than 
2.0 per cent. 

nce 
resolution between the peaks due to fosinopril sodium 

Inject reference solution (a) and the test solution. 

Calculate the content of C 30f145NNa07P in the tablets. 

Storage. Store protected from moisture. 

Framycetin Sulphate 

CH2NH2  

	O 

OH 
OH 

NH2  

O 

,3H2 SO4  

HOH 2 C 
	 0 

OH
CH 2 NH 2 	

OH 
HO 

N H2  

C23 H46N601 3,3 H2 SO4 
	 Mol. Wt. 908.9 

Framycetin Sulphate is 2-deoxy-4-0-(2,6-diamino-
2,6-dideoxy-a-D-glucopyranosyl)-5-043-0-(2,6-diamino-
2,6-dideoxy-fl-L-idopyranosy1)4D-ribofuranosyli-D-strept-
amine (neomycin B) sulphate. The base is produced by the 
growth of selected strains of Streptomyces fradiae or 
Streptomyces decaris or by any other means. 

Framycetin Sulphate contains an amount of framycetin 
sulphate equivalent to not less than 630 .ig of neomycin B 
per mg, calculated on the dried basis. 

Category. Antibacterial (topical). 

Description. A white or yellowish-white powder; odourless 
or almost odourless; hygroscopic. 

Identification 

ti on 

manner 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate in the following manner. Mix 0.3 g ofcarbomer with 
240 ml of water, allow to stand for 1 hour with moderate 
shaking, adjust the pH to 7 by the gradual addition, with 
shaking. of 2 M sodium hydroxide and add 30 g of silica gel 
H: Spfead autiform layer of the suspension 0.75 mm thick, 
heat at 1106-for 1 hour and allow to cool. Use the plate 
immediately. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

phenylsilane bonded to porous silica (5 gm), 
- column temperature: 45°, 
- mobile phase: a mixture of 44 volumes of 0.2 per cent 

v/v of orthophosphoric acid and 56 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volum: 20 gl. 

1 (2S,4S)-1-[[(R)-R1S)-2-methyl- I -(1-oxopropoxy)propoxy)(4- 
phenyibutyl)phosphoryllacety1J-4-phenylpyrrolidine-2-carboxylic 
acid, 

2(2S,4S)-4-cyclohexy1-1-[[(R)-(4-phenylbuty1)[(1S)-1-(1-oxo - 
propoxy)-propoxy]phosphoryliacetyllpyrrolidine-2-carboxylic acid. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to fosinopril and 
fosinopril impurity F is not less than 1.5. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to fosinopril impurity F is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent), the area of any peak corresponding to fosinopril impurity 
E is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). 

2-Ethylhexanoic acid (2.3.51). Not more than 0.2 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method C (20 ppm). 

Water (2.3.43). Not more than 0.2 per cent, determined on 1.0 g. 

Assay. Dissolve 0.45 g in 50 ml of water. Titrate with 0.1 M 
hydrochloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M hydrochloric acid is equivalent to 0.05857 g of 

fosinopril sodium, C30H45NNaO7P. 	

el. 

C3()H45Nrga07P. 

Usual strengths. 10 mg; 20 mg. 

Identification 

A. Transfer a quantity of the powdered tablets containing 

funne l .  

25 mg of Fosinopril Sodium in 100 ml beaker, add O ter.  

and evaporate the chloroform solution to 

dryness 

 in air. On 

water, heat at 25° for 5 minutes with stirring, filter and centrifuge  
at 2500 rpm for 30 minutes. Adjust the pH to 3 .0 wi th  
orthophosphoric acid and pass through a fitted-disc ml 

of 

Dissolve the precipitate by passing chloroform through :uge

ith 

the oily residue, determine by infrared abs ■ 
spectrophotometry (2.4.6). Compare the spectrum ith that 
obtained with fosinopril sodium RS, treated in the same 
or with the reference spectrum of fosinopril. 

B. In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, wi 
dissolution medium. 	 ,)) 

Reference solution (a). Dissolve a quantity of fosinopril 

 RS in minimum amount of methanol and dilute with 
the dissolution medium to produce a solution of known 
concentration similar to the expected concentration of the 

test solution. 

Reference solution (b). A solution containing 0.002 per cent 

w/v each fosinopril sodium RS and fosinopril impurity  G RS 
a4-phenylbutyl)phosphinylacetic acid disodium RS) in the 

mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed NN ith 

octadecylsilane bonded to porous silica (5 µm), 

per cent 
umeS of 

nless 
liurn and 
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Name 
	 Relative 	Correction 

retention time 	factor 

Fosinopril impurity E' 
	

0.8 
	

0.7 

Fosinopril impurity F2 
	

0.9 

Fosinopril (Retention time: 
about 8 minutes) 
	

1.0 

Fosinopril Sodium Tablets 

Fosinopril Sodium Tablets contain not less than -90.0 per-Cent 
and not more than 110.0 per cent of the stated 'amount of Ibject -yefereiice .  solution (b). The test is not valid t 

. 
	resolution between the peaks due to fosinopril Sol 

- column temperature: 40°, 
- mobile phase: a mixture of 36 volumes of 0.2 

w/v of orthophosphoric acid and 64 vol 

acetonitrile, 
- flow rate: 3 ml per minute, 
- spectrophotometer set at 215 nm, 
--__Anjeetiop volume: 50 gl. 
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Mobile phase. A 10 per cent w/v solution of potassium 

dihydrogen phosphate. 

Test solution. A 0.1 per cent w/v solution of the substance 
under examination. 

Reference solution (a). A 0.1 per cent w/v solution of 
framycetin sulphate RS. 

Reference solution (b). A solution containing 0.1 per cent 
w/v each offramycetin sulphate RS, kanamycin sulphate RS 
and streptomycin sulphate RS. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in a current of warm air, spray with a mixture of 
equal volumes of a 46 per cent w/v solution of sulphuric acid 

and of a 0.2 per cent w/v solution of 1,3-naphthalenediol in 

ethanol (95 per cent) and heat at 150° for about 10 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 
three clearly separated spots. 

B. Dissolve 10 mg in 5 ml of water, add 0.1 ml of pyridine and 
2 ml of a 0.1 per cent w/v solution of ninhydrin and heat in a 
water-bath at 65° to 70° for 10 minutes; an intense violet colour 
is produced. 

C. A 5 per cent w/v solution gives the reactions of sulphates 
(2.3.1). 

Tests 

pH (2.4.24). 6.0 to 7.0, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +52.0° to +55.5°, determined 
at 20° in a 10.0 per cent w/v solution. 

Neamine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel H. 

Mobile phase. A mixture of 30 volumes of methanol, 20 volumes 

of strong ammonia solution and 10 volumes of 
di•hloromethane. 

Test solution. Dissolve 0.25 g of the substance under 
examination in water and dilute to 10 ml with water. 

Reference solution. Dissolve 0.5 mg of neamine RS in 2 ml of 

water. 

Neomycin C. Determine by thin-layer chromatography (2417), 
coating the plate with silica gel of a suitable grade. 

Mobile phase. A mixture of 80 volumes of a 20 per cent w/v 
solution of sodium chloride and 20 volumes of methanol. 

Test solution. Dissolve 40 mg of the substance under 
examination in water and dilute to 5 ml with water 

Reference solution (a). Dissolve 40 mg offramycetin sulphate 
RS in water and dilute to 5 ml with water. 

Reference solution (b). Dissolve 30 mg offramycetin sulphate 
RS in water and dilute to 25 ml with water. Dilute 5 ml of this 
solution to 25 ml with water. 

Reference solution (c). Dissolve 40 mg of neomycin sulphate 
RS in water and dilute to 5 ml with water. 

Apply 10 gl of each solution. Allow the mobile phase to rise 
12 cm. Dry the plate at 100° to 105° for 10 minutes. In the 
chromatogram obtained with the test solution, the principal 
band corresponds to the principal band in the chromatogram 
obtained with reference solution (a) and the band for neomycin 
C with Rf value slightly less than that of the principal band is 
not more intense than the band in the chromatogram obtained 
with reference solution (b) (3 per cent). 

The test is not valid unless in the chromatogram obtained 
with reference solution (c), a band appears with R fvalue slightly 
less than that of the principal band. 

Sulphate. 27.0 to 31.0 per cent of 80 4, calculated on the dried 
basis, determined by the following method. Weigh 0.25 g, 
dissolve in 100 ml of water, adjust the pH to 11 with strong 

ammonia solution and add 10.0 ml of O./ M barium chloride. 

Titrate with 0.1 M disodium edetate using 0.5 mg of 

metalphthalein as indicator; add 50 ml of ethanol (95 per 

cent) when the colour of the solution begins to change and 
continue the titration until the violet-blue colour disappears. 

1 ml of O./ M barium chloride is equivalent to 0.009606 g of 

SO4 . 

Sulphated ash (2.3. 1 8). Not more than 1.0 per cent. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at 60° at a 

pressure not exceeding 0.7 kPa for 3 hours. 

Assay. Determine by the microbiological assay of antibiotics , 

 Method A (2.2.10), and express the results in gg of neomycin 

Framycetin Sulphate intended for administration into 
internal body cavities without a further appropriate 

sterilisation procedure complies with the following 
additional .requirement. 211 .r       

Sterility Compl ies with the test for sterility. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. If the material is sterile, the 
container should be tamper-evident and sealed so as to 
exclude micro-organisms. 

Labelling. The label states (1) the strength in terms of gg of 
neomycin B per mg; (b) where applicable, that the material is 
free from bacterial endotoxins; (c) where applicable, that the 
material is sterile. 

Frovatriptan Succinate 

pFicH 3  

COOH 

HEN 
H0007  

C,,H 2 :1•1305 	 Mol wt. 361.4 

Frovatriptan Succinate is (R)-5,6,7,8-Tetrahydro-
6-methylaminocarbazole-3-carboxamide succinate. 

Frovatriptan Succinate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 18F1,5N305, calculated on 
the anhydrous basis. 

Category. Antimigraine. 

Description. A white or off white powder. 

Identification 

succinate. 

B.

(2. 	

by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with frovatriptan 
succinateT e s t s RS or with the reference spectrum of frovatriptan 

(B2..4l. nl4).  

Snlyeth 

the Assay, the principal peak in the chromatogram 

aod s  nyt 

obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Related substances. Determine by liquid chromatography 

omiumixtuerseo. f9a0cveololumniterikso.f water, 5 vol umei.of methanol 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50 ml with 
the solvent mixture . 

Reference solution. A 0.00025 per cent w/v solution of 
frovatriptan Succinate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. 0.05 M ammonium acetate in water, 

B. a mixture of 50 volumes of acetonitrile 
and 50.0 volumes of methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 10 

Time 
	

Mobile phase A 
(in min.) 
	

(per cent v/v) 
0 
	

90 
30 
	

90 
45 
	

60 
50 
	

60 
52 
	

90 
60 
	

90 

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than 1.0 per cent, calculated by 
area normalization. 

Succinic acid. Dissolve 0.2 g in 50.0 ml of water. Titrate with 
0.1 M sodium hydroxide, using phenolphthalein as an 
indicator. Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0011809 g of 
succinic acid. 

Water (2.3.43). Not more than 7.0 per cent , determined on 
0.2 g. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 90 volumes of water, 5 volumes of methanol 
and 5 volumes of acetonitrile. 

the solvent mixture. 

Apply 5 gl of each solution. Allow the mobile phase to rise B per mg. 
8 cm. Dry the plate at 105° for 10 minutes. Spray it with Framycetin Sulphate intended for administration into 
ninhydrin and stannous chloride reagent and heat at 110°  internal body cavities without a further appropriate 
for 15 minutes. Spray the plate again with the same reagent  procedure for removal of bacterial endotoxins complies 
and heat at 110° for 15 minutes. Any band corresponding to 	

with 

... the following_ additional requirement. 
neamine in the chromatogram obtained with the test solution - 
is not more intense than the band in the ehromatograntiBactthal endotoxins (2.2.3). Not more than 1.3 Endotoxin 
obtained with the reference solution (1 per cent , ' 	Yzi Units per mg. --,, mg - --,--': 

Mobile phase B 
(per cent v/v) 

10 
10 

40 

40 

10 

10 

Test solution. Dissolve 50 mg of the substance under 
" examifiation in the solvent mixture and dilute to 50 ml with the 

solve4traixture . Dilute 5.0 ml of this solution to 100.0 ml with 

".• 

■-•••••■• 



C6H1206 
	 Mol. Wt. 180.2 

Fructose is D±)-fructopyranose. 

Category. Nutrient; fluid replenisher. 

Description. A white, crystalline powder with a very sweet 

taste. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fructose RS or 
with the reference spectrum of fructose. 

B. Dissolve 0.1 g in 10 ml of water, add 3 ml of potassium 

cupri -tartrate solution; the solution remains blue and clear. 
Heat to boiling, a copious red precipitate is formed. 

C. Dissolve 5 g in water and dilute to 10 ml with the same 
solvent. To 0.5 ml of this solution add 0.2 g of resorcinol and 

9 ml of dilute hydrochloric acid and heat on a miater-bath for 
2 minutes; a red colour is produced. 

FRUCTOSE FRUSEMIDE 

Reference solution. A 0.005 per cent w/v solution of 
frovatriptan succinate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 85 volumes of 0.05 M 

ammonium acetate in water and 15 volumes of a mixture 
of 50 volumes of acetonitrile and 50 volumes of 
methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 245 nm, 
- injection volume: 10 IA 

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0. and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 1gH 25N305 . 

Fructose 
D-Fructose 

0 

OH 

OH 

Tests 

Appearance of solution. Dissolve 5.0 g in water and dilute t o 
 10 ml with the same solvent. The solution is clear (2.4.1 ). Add 

10 ml of water. The solution is colourless (2.4.1). 

Acidity or alkalinity. Dissolve 6.0 g in 25 ml of carbon dioxide_ 
free water and add 0.3 ml of phenolphthalein solution. Th e  
solution is colourless. Not more than 0.15 ml of 0. 1 Msodium 
hydroxide is required to change the colour of the solution to 
pink. 

Foreign sugars. Dissolve 5.0 g in water and dilute to 10 ml 

with the same solvent. To 1 ml of the solution add 9 ml of 

ethanol (95 per cent). Any opalescence in the solution is not 

more intense than that in a mixture of 1 ml of the initial solution 

and 9 ml of water. 

Barium. To 10 ml of solution A add 1 ml of 1 Msulphuric acid. 

Examine exactly after 1 hour; any opalescence in the solution 

is not more intense than that in a mixture of 10 ml of solution A 

and 1 ml of water. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g. 

Fructose intended for use in the man ufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
foll(?_wing.additional requirement. 

Bacteital endOtoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml of a 5 per cent w/v solution in Water for Injections

.  

Store protected from moisture. 

Pg. The label states whether or not the contents are 
ed for use in the manufacture of parenteral preparations. 

Ti• 

Fructose Injection 

Fructose Intravenous Infusion 

Fructose Injection is a sterile solution of Fructose in Water for 
Injections. 

Fructose Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of fructose, 
C,11,206. It contains no antimicrobial agent. 

Usual strength. 10 per cent w/v. 

Description. A clear, colourless solution. 

Identification 

A.The solution prepared as directed in the Assay is laevo-
rotatory. 

B.To 1 ml add 0.05 ml of potassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

Tests 

pH (2.4.24). 3.0 to 6.0, determined in a solution diluted, if 
necessary, with Water for Injections to contain not more than 
5.0 per cent w/v of Fructose and to which 0.30 ml of a saturated 
solution of potassium chloride has been added for each 
100 ml of solution. 

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Fructose to 500.0 ml with water 
and measure the absorbance (2.4.7) of the resulting solution 
at the maximum at about 284 nm; absorbance at about 284 nm, 
not more than 0.50. 

Heavy metals (2.3.13). A volume of the injection containing 
4.0 g of fructose that has been evaporated to a volume of 
about 10 ml, cooled and diluted to 25 ml with water complies 

ith the limit test fpr heavy metals, Method A (5 ppm). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Units 
per mI. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing about 5.0 g of 
Fructose. add 0.2 ml of 5 M ammonia and sufficient water to produce 100.0 ml. Mix well, allow -  to stand' for 
30 minutes and determine the optical rotation in - .a 2-drri tube (2 .4

.22). The observed rotation in degrees multiplied by 0.5427 

represents the weight, in g, of fructose, C6H 1206, in the volume 
taken for Assay. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the strength as the percentage 
w/v of fructose, C6H 1206; (2) that the injection should not be 
used if it contains visible particles. 

Frusemide 
Furosemide 

0 

C 121-1 11 CIN205 S 	 Mol. Wt. 330.7 

Frusemide is 4-chloro-N-furfury1-5-sulphamoylanthranilic acid. 

Frusemide contains not less than 98.5 per cent and not more 
than 101.0 per cent of C l 2K I C1N 205 S, calculated on the dried 
basis. 

Category. Diuretic. 

Dose. Orally, in oedema, 20 to 40 mg daily; in oliguria, 250 mg 
4 to 6 times daily; by intramuscular or slow intravenous 
injection, 20 to 50 mg (rate not exceeding 4 mg per minute). 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with frusemide RS 
or with the reference spectrum of frusemide. 

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.0005 per cent w/v solution in 0.1 Msodium hydroxide shows 
three absorption maxima at about 228 nm, 271 nm and 333 nm. 
The ratio of the absorbance at the maximum at about 271 nm to 
that at the maximum at about 228 nm is 0.52 to 0.57. 

C. Dissolve about 5 mg in 10 ml of methanol. Transfer 1 ml of 
this ,solution to a flask, add 10 ml of dilute hydrochloric acid 
and boil under a reflux condenser on a water-bath for 
15 minutes. Cool, add 15 ml of I Msodium hydroxide and 5 ml 

Specific optical rotation (2.4.22). -91.0° to -93.5°, calculated 
on the anhydrous basis and determined on a solution Prepared 
by dissolving 10.0 g in 80 ml of water, adding 0.2 ml of 5 M 
ammonia, mixing well, allowing to stand for 30 minutes and 
diluting to 100.0 ml with water. 

5-Hydroxymethylfurfural and related compounds. To 5 ml of 
solution A add 5 ml of water and measure the absorbance 
(2.4.7) of the resulting solution at the maximum at about 
284 nm; absorbance at about 284 nm, not more than 03 1 ). 

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (1 ppm). 

Heavy metals (2.3.13). A solution of 4.0 g in 10 ml of water, 2 ml 

of dilute acetic acid and sufficient water to produce 25.0 ml 
complies with the limit test for heavy metals, Method A 

(5  ppm). 

Chlorides (2.3.12). 20 ml of a 10 per cent w/v solution (solution 
A) complies with the limit test for chlorides (125 ppm). 

0 H 
OH 	

Sulphates (2.3.17). 7.5 ml of solution A diluted to 15 ml with 

water complies with the limit test for sulphates (200 ppm). 

60' 

N 

Z132 2133 
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of a 0.1 per cent w/v solution of sodium nitrite. Allow to stand 
for 3 minutes, add 5 ml of a 0.5 per cent w/v solution of 
ammonium sulphamate, mix and add 5 ml of a 0.1 per cent 
w/v solution of N-(1-naphthyl)ethylenediamine 
dihydrochloride; a red-violet colour is produced. 

Tests 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Chlorides (2.3.12). Shake 1 g with 40 ml of water for 5 minutes 
and filter. The filtrate complies with the limit test for chlorides 
(250 ppm). 

Sulphates (2.3.17). Shake 1.0 g with a mixture of 30 ml of 
distilled water and 0.2 ml of 5 M acetic acid for 5 minutes and 
filter. 15 ml of the filtrate complies with the limit test for 
sulphates (300 ppm). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Note-Prepare the solutions immediately before use. 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 70 volumes of solution 

prepared by dissolving 0.2 g ofpotassium dihydrogen 

phosphate and 0.25 g of cetrimide in 70 ml of water 

adjusted to pH 7.0 with ammonia and 30 volumes of 
propanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 238 nm, 
- injection volume: 20 ill. 

Inject the reference solution. Adjust the sensitivity so that 
the height of the peak is not less than 20 per cent of the full 
scale of the recorder. 

Inject the reference solution and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area any secondary peak is not more than 0.25 times the 
area of the peak obtained with the reference solution (0.25 per 
cent) and sum of areas of all the secondary peaks is not more 
than 0.5 times the area of the peak in the chromatogram obtained 
with the reference solution (0.5 per cent). 

Storage. Store protected from light. 

Frusemide Injection 

Furosemide Injection 

Frusemide Injection is a sterile solution of Frusemide in wattle 
for Injections prepared with the aid of Sodium Hydroxide: ' 1  

Frusemide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of frusemide, 
Cl2H II C1N205S• 

Usual strength. 10 mg per ml. 

Description. A clear, colourless or almost colourless solution. 

Identification 

A. When examined in the range 220 nm to 360 nm (2.4.7). the 
final solution obtained in the Assay shows three absorption 
maxima at about 228 nm, 271 nm and 333 nm. 

B. To a volume of the injection containing 5 mg of Frusemide 

add 10 ml of dilute hydrochloric acid and boil under a reflux 
condenser on a water-bath for 15 minutes. Cool, add 15 ml of 

1 Msodium hydroxide and 5 ml of a 0.1 per cent w/v solution 

of sodium nitrite. Allow to stand for 3 minutes, add 5 ml of a 

0.5 per cent w/v solution of ammonium sulphamate, mix and 

add 5 ml of a 0.1 per cent w/v solution of N- (1-naphthyl) 

ethylenediamine dihydrochloride; a red-violet colour is 

produced. 

Tests 

pH (2.4.24). 8.0 to 9.3. 	 14• Nifr 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE-Prepare the solutions immediately before use. ,• 

Test solution. Dilute a volume of injection containing about 

0.1 g of Frusemide to 100 ml with the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 100 ml 

with the mobile phase. 

Chromatographic system 
steel column 25 cm x 4.6 mm, packed with 

mobile phase: mixture of 70 volumes of solution 
prepared by dissolving 0.2 g ofpotassium dihydrogen 
phosphate and 0.25 g of cetrimide in 70 ml of water 
adjusted to pH 7.0 with ammonia and 30 volumes of 
propanol, 
Clow rate: 1 ml per minute, 

- spectrophotometer set at 238 nm, 
injection volume: 100 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not more than the area of the 
principal peak obtained with the reference solution (1 per cent), 
and sum of areas of all the secondary peaks is not more than 
1.5 times the area of the peak in the chromatogram obtained 
with the reference solution (1.5 per cent). 

Bacterial endotoxins (2.2.3). Not more than 3.5 Endotoxin Units 
per mg of frusemide. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a measured volume of the injection containing 
about 20 mg of Frusemide with water to produce 100.0 ml. 
Dilute 5.0 ml to 100.0 ml with 0.1 Msodium hydroxide. Measure 
the absorbance of the resulting solution at the maximum at 
about 271 nm (2.4.7). Calculate the content of C l2H II C1N205S 
taking 580 as the specific absorbance at 271 nm. 

Storage. Store protected from light. 

Frusemide Tablets 
Furosemide Tablets 

Frusemide Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of frusemide, 
C 21111C1N205S. 

Usual strengths. 20 mg; 40 mg. 

Identification 

A.When examined in the range 220 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows three absorption 
maxima at about 228 nm, 271 nm and 333 nm. 
B.Shake a quantity of the powdered tablets containing 80 mg 
of Frusemide with 10 ml of ethanol (95 per cent), filter and e
vaporate the filtrate to dryness. Dissolve 25 mg of the residue 

obtained in 2.5 ml of ethanol (95 per cent) and-add 2 tilt of :- 
4-dimethylaminobenzaldehyde reagent; a green colOur is 
produced which changes to deep red. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 5.8, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 277 nm 
(2.4.7). Calculate the content of Cl2HIIC1N 205 S, in the medium 
from the absorbance obtained by using a solution of known 
concentration offurosemide RS. 

D. Not less than 70 per cent of the stated amount of 
Cl2H1 I CIN205S. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Disperse a quantity of powdered tablets 
containing about 20 mg of Frusemide in 50.0 ml of the mobile 
phase. 

Reference solution. Dilute 1.0 ml of the test solution to 100 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 ttm) (such as 
ChromSpher C8), 

- mobile phase: a mixture of 70 volumes of solution 
prepared by dissolving 0.2 g ofpotassium dihydrogen 
phosphate and 0.25 g of cetrimide in 70 ml of water 
adjusted to pH 7.0 with ammonia and 30 volumes of 
propanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 238 nm, 
- injection volume: 100 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not more than the area of the 
principal peak obtained with the reference solution (1 per cent), 
and sum of areas of all the secondary peaks is not more than 
1.5 times the area of the peak in the chromatogram obtained 
with the reference solution (1.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.1 g of Frusemide and shake with 150 ml 
of 0.1 M sodium hydroxide for 10 minutes. Add sufficient 
0./Ati ocEtum -10droxide to produce 250.0 ml and filter. Di lute 
5.0 gat° 200:04n1 with 0.1 Msodium hydroxide and measure 

Assay. Weigh 0.5 g, dissolve in 40 ml of dimethylformatnide 
and titrate with 0.1 Msodium hydroxide using bromothrtnol 
blue solution as indicator. Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03307 g of 
Ci2FIIICIN205S. 

Sulphated ash (2.3.18). Not more than 0.1 pelc.ctat, 
. 

Loss on drying (2A.19). Not more than 0.5 per cent determined " 	-octylsilanc bonded to porous silica (5 pin) - ' 	 . 	• 

on 1.0 g by drying in an oven at 105°. 	,,, •'1.74-_-__ :.-- -ii3 ,/ ChromSpher C8), 
. 	. 

,..c---,  	,,..,-:-  the 'absorbance of the resulting solution at the maximum at 
7 =- 
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FULVESTRANT 
IP 2011i FUMARIC ACID 

about 271 nm (2.4.7). Calculate the content of C l2H II CIN205S 
taking 580 as the specific absorbance at 271 nm. 

Storage. Store protected from light. 

Fulvestrant 

C32H47F503S 	 Mol. Wt. 607.0 

Fulvestrant is 7a49-[(RS)-(4,4,5,5,5-pentafluoropentyl) 
sulfinyllnonyliestra-1,3,5(10)-triene-3,1713-diol. 

Fulvestrant contains not less than 97.0 per cent and not more 
than 102.0 per cent of C 32H47F503S, calculated on the anhydrous 
basis. 

Category. Oestrogen receptor antagonist. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fulvestrant RS 
or with the reference spectrum of fulvestrant. 

B. Enantiomeric purity (See Test). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in ethanol 
(95 per cent) is clear (2.4.1). 

Specific optical rotation (2.4.22). + 108.0° to + 115.0°, 
determined at 365 nm in a 2.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 5.0 ml with methanol. 

Reference solution (a). A 1.0 per cent w/v solution of 
. fulvestrant RS in methanol. 

Reference solution (h). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml with methanol. Dilute 1.0 ml of this solution to 
10.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 null, -packed with 

endcapped octaylsilane bonded to porous silica (3.5 

un),  

- 

- column temperature: 40°, 
- mobile phase: A. a mixture of 27 volumes of meth 

32 volumes of acetonitrile and 41 volumes of wa 
B. a mixture of 10 volumes of was( 

volumes of methanol and 49 volumes of acetone 
- a gradient program using the conditions given be 
- flow rate: 2 ml per minute, 

spectrophotometer set at 225 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

0 

25 

55 

65 

70 

Mobile phase A 
(per cent v/v) 

100 

100 

0 

0 

100 

Mobile phase 
(per cent vh 

0 

0 

100 

100 

0 

Name 
	

Relative 	Correct] 
retention time 	facto] 

Fulvestrant impurity F' 	0.4 	0.3 

Fulvestrant (Retention time: 
about 23 minutes) 	 1.0 

Fulvestrant impurity A 2 	1.1 

Fulvestrant impurity B 3 	1.2 

Fulvestrant impurity C 4 	1.7 

Fulvestrant impurity D 5 	1.9 	0.7 

'7494(4,4.5 ,5,5 -pentafl uoropenty 1)sul 
	

3,17A- 
dihydroxycstra- 1 ,3,5( 1 0)-trien-6-one (6-keto-fulvestrant). 

2 71349-[(RS)-(4,4,5,5,5-pentafluoropentyl)sulfinylJnon ■ 1 Jestra-

1,3,5(10)-triene-3,1713-diol(7(3-fulvestrant), 

`7a-[9[(4.4,5,5,5-pentafluoropentyl)sulfonyl]nonyliestra -1 , 3  ,5(10)- 

triene-3.170 - die', 

37-[9-R9-[(4,4,5,5.5-pentafluoropentyl)sul finyl]nonylisulfiny I ]nonyl] 
estra-1,3,5(1 0)-triene-3, 1 713-diol, 

`7'-nonane-1.9-diyIbis[estra-1,3,5( 1 0)-triene-3,1 713 -diol]. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to fulvestrant impurity D is not more than 
6 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.6 per cent.), the area of 
any peak corresponding to fulvestrant impurity C is not more 
than 3 times the area of principal peak in the chromatogra m 

 obtained with reference solution (b) (0.3 per cent), the area of 
any peak corresponding to fulvestrant impurity B is not more 

than twice the area of principal peak in the chromatogra
m  

obtained with reference solution (b) (0.2 per cent), the area of 
any  peak corresponding to fulvestrant impurity F is not more 
than 1.5 times the area of principal peak in the chromatogram 
obtained with reference solution (b) (0.15 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all the 
secondary peaks is not more than 10 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent), Ignore any peak with an area less 
than 0.5 times that of the principal peak in the chromatogram 
obtained NN I t h reference solution (b) (0.05 per cent). 

Enantiomeric purity. Determine by liquid chromatography 

(2  . Test solution. . Te lution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 20.0461 with the 
mobile phase. 

The relative retention time with reference to fulvestrant epimer 
B (retention time: about 26 minutes) for fulvestrant epimer A is 
about 1 1 

Inject the reference solution. The test is not valid unless the 
resolution between the fulvestrantepimer B and fulvestrant 
epim n. A is not less than 1.3. 

Inject the reference solution and the test solution. Run the 
48ehr:5o2matogram 1.75 times the retention time of fulvestrantepimer 
B. Fulvestrantepimer A! fulvestrantepimer B ratio: 42:58 to 

‘sauHo  Heavy metals t a 1 s (2.3.13). Dissolve 1.0 g of substance under 
examination in 20.0 ml of ethanol (95 per cent). 12 m 

on 	
l of the 

D (20 ppm), using 10 ml of lead standard solution (1 p 
Water 	

pm Pb). 
complies with the limit test for heavy metals, 

msdpiirat(i2n.u3m c  .43)m. Nciobtiem. ore than 0.5 per cent. 

Sulphated iated ash (2.3.18). Not more than 0.1 per cent, dete 

in uo a i  

A ssaliv.caDetermine by liquid chromatography (2.4. 
described in the Related substances with *• following 

.,..,_:: 

Inject reference solution (a) and the test solutl_ 

Method 

.mined 

14), as 

wv 

Calculate the content of C 32H47F503S. 

Fulvestrant intended for use in the manufacture ofparenteral 
preparations without further appropriate procedure for the 
removal of bacterial endotoxins complies with the following 
additional requirements. 

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Unit per mg of fulvestrant. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture at a 
temperature between 2° to 8°. If the material is intended for 
use in the manufacture of parenteral preparations, the container 
should be sterile, tamper-evident and sealed so as to exclude 
micro-organisms. 

Labelling. The label states whether or not the material is 
intended for use in the manufacture of paxenteral preparations. 

Fumaric Acid 

HOOC 

COOH 

C4H404 	 Mol. Wt. 116.1 

Fumaric acid is (2E)-butanedioic acid. 

Fumaric Acid contains not less than 99.5 per cent and not 
more than 100.5 per cent of C 4H404, calculated on the 
anhydrous basis. 

Category. Pharmaceutical aid. 

Description. A white, odourless granules or crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fitmaric acid 
RS or with the reference spectrum of fumaric acid. 

Tests 

on 	 Reference solution. Dissolve 5 mg of fulvestrant RS in the 
mobile phase and dilute to 5.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
silica gel AD for chiral separation (101Am), 
mobile phase: a mixture of 12 volumes of ethanol and 
88 volumes of 2-methylpentane, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 10µl. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 1 g. 

Maleic acid. Not more than 0.1 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in '100.0 ml of the mobile phase. 

Reference solution (a). A 0.0001 per cent w/v solution of maleic 
acid RS in the mobile phase. 



HO' 

CIIH48065V2H20 	 Mol. Wt. 525.7 

Fusidic Acid is ent-16a-acetyloxy-313,1113-dihydroxy-
40,8 13, 14 f3-trimethyl-18-nor-513,10a-cholesta(17Z)-17(20), 
24-dien-21-oic acid hemihydrate, an antimicrobial substance 
produced by the growth of certain strains of Fusidium 
coccineum or by any other means. 

Fusidic Acid contains not less than 97.5 per cent and not more 
than 101.0 per cent of C31H4806, calculated on the anhydrous 
basis. 

Category. Antibacterial. 

Dose. 500 tng to 1 g every 8 hours. 

1?.criptiotl, Ayhite, crystalline powder. 

FUMARIC ACID FUSIDIC ACID 

Reference solution (b). A 0.001 per cent w/v solution of fumaric 

acid RS and 0.0005 per cent w/v solution of maleic acid RS in 

the mobile phase. 

Chromatographic system 
- a stainless steel column 22 cm x 4.6 mm, strong cation-

exchange resin consisting of sulfonated cross-linked 
styrene-divinylbenzene copolymer in the hydrogen form 
(7 to 11pm), 

- mobile phase. 0.0025 M sulphuric acid, 
- flow rate: 0.3 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 5 IA 

Inject reference solution (b). The test is not valid unless the 
resolution obtained with reference solution (b), between the 
peaks corresponding to maleic acid and fumaric acid is not 
less than 2.5 and relative standard deviation for replicate 
infections obtained with reference solution (a) is not more 
than 2.0 per cent. The relative retention time with reference to 
fumaric acid for maleic acid is about 0.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of maleic acid, C 4H404 . 

Assay. Weigh 1 g of Fumaric Acid and dissolve in 50 ml of 
methanol, warm gently on a steam bath to effect solution, 
cool. Titrate with 0.5 M sodium hydroxide, using 
phenolphthalein solution as indicator. Carry out a blank 
titration. 

1 ml of 0.5 M sodium hydroxide is equivalent to 0.02902 g of 
C4H404. 

Storage. Store protected from moisture. 

Furazolidone 

H 

02N 
	

1\1"
N 0  

Identification 

A. Determine by infrared absorption spectophoto etr- , (2 .4.6)  
Compare the spectrum with that obtained with 111 colour is  

RS or with the reference spectrum of furazolidonc. 

of 1 M ethanolic potassium hydroxide; a deep 
B. Dissolve 1 mg in 1 ml of dimethylformamide and add 0.05 ml 

produced. 

Tests 

pH (2.4.24). 4.5 to 7.0, determined in a solution prepared by 
shaking 1.0 g for 15 minutes with 100 ml of carbon dioxide-
free water and filtering. 

Nitrofurfural diacetate. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 95 volumes of toluene and 
5 volumes of dioxan. 

Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of dimethylformamide by heating on a 
water-bath for a few minutes, allow to cool and dilute to 10 ml 
with acetone. 

Reference solution. A solution containing 0.01 per cent wiv of 

nitrofurfural diacetate RS in a mixture of equal volumes of 

dimethylformamide and acetone. 

Apply to the plate 20 p1 of the test solution and 10 ul of the 

reference solution. After development, dry the plate in air and 

heat it at 105° for 5 minutes. Spray with a solution prepared by 

dissolving 0.75 g ofphenylhydrazine hydrochloride in 10 ml 

of ethanol (95 per cent), diluting to 50 ml with water. adding 

activated charcoal, filtering and then adding 25 ml of 

hydrochloric acid and sufficient water to produce 200 ml. 

Any spot corresponding to nitrofurfural diacetate in the 

chromatogram obtained with the test solution is not more 

intense than the spot in the chromatogram obtained with the 

reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°. 

Assay. Carry out the following procedure protected from 
light. 

Weigh 80 mg, add 150 ml of dimethylformamide, SW id to 

dissolve and add sufficient water to produce 500.0 nil. Dilute 

5.0 ml to 100.0 ml with water and mix. Measure the absorbance 

of the resulting solution at the maximum at about 367 nm (2. 4: 7) . 

 Calculate the content of C8H7N305  taking 750 as the spectfIc 

absorhuice at 367 nm. 

Storage. Store protected from light. 

r 

Furazolidone Oral Suspension 
Furazolidone Oral Suspension is a suspension of Furazolidone 

in  a suitable aqueous flavoured vehicle. 

Furazolidone Oral Suspension contains not less than 90.0 per 

cent and not more than 110.0 per cent of the stated amount of 
furazolidone, C8117N1305 . 

Usual strength. 25 mg per 5 ml. 

Identification 

Add a quantity of the suspension containing 50 mg of 
Furazolidone to 10 ml of a freshly prepared mixture of 9 volumes 
of dimethylformamide and 1 volume of 1 M ethanolic 
potassium hydroxide. The solution turns purple, immediately 
changes to deep blue and on standing for abt 10 minutes, 
again turns purple. 

Tests 

pH (2.4.24). 6.0 to 8.5. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Carry out the following procedure protected from 
light. 

To a measured volume of the suspension containing 50 mg of 
Furazolidone add 5 ml of water and mix. Transfer this mixture 
to a 250-m1 volumetric flask with the aid of dimethylformamide. 
Add about 150 ml ofdimethylformamide, shake by mechanical 
means for 10 minutes, dilute to volume with 
dimethylformamide and mix. Dilute 5.0 ml of this solution to 
100.0 ml with water and mix well. Measure the absorbance of 
the resulting solution at the maximum at about 367 nm (2.4.7), 
using dimethylformamide solution (5 per cent v/v) as the 
blank. Calculate the content of C 8}171\1 305  taking 750 as the 
specific absorbance at 367 nm. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

APS 

Furazolidone Tablets 

not more than 110.0 per cent of the stated amount of 

fuFurraazzoo

li

ldidoonnee, cT8:71Net3socsontain not less than 90.0 per cent and 

Identification

Ls u a l strengths.   100 mg; 200 mg. 

To 
a quantity of the powdered tablets containing 50 mg of 

Furazolidone  add 10 ml of a freshly prepared mixture of 
9  volumes of dimethylfbrmamide and 1 volume of / M 
ethonolic potassium hydroxide. The solution nips purple,  

immediately changes to deep blue and on standing for 10 
minutes, again turns purple. 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Assay. Carry out the following procedure protected from 
light. 

Weigh and powder 20 tablets. Weigh a quantity of the powder 
containing 80 mg of Furazolidone into a 200-m1 volumetric 
flask, add 100 ml of dimethy/formamide, warm to about 50° 
and shake well. Cool, dilute to volume with 
dimethylformamide, mix and centrifuge a small quantity of the 
mixture. Dilute 5.0 ml of the clear, supernatant liquid to 
250.0 ml with water and mix. Measure the absorbance of the 
resulting solution at the maximum at about 367 nm (2.4.7), 
using dimethylformamide diluted 50 times with water as the 
blank. Calculate the content of C 8H7N305  taking 750 as the 
specific absorbance at 367 nm. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Fusidic Acid 

odourless. 

C81-17N305 	 Mol. Wt. 225.2 

Furazolidone is 3-(5-nitrofurfurylideneamino)oxazolidin-2-one. 

Furazolidone contains not less than 97.0 per cent and not 
more than 103.0 per cent of C 8H7N305, calculated on the dried 
basis. 

Category. Antibacterial; antiprotozoal. 

Dose. 400 mg daily, in divided doses. 

Description. A yellow, crystalline powder; odourless or almost 
- 

_ _  
- 



      

      

FUSIDIC ACID 

  

FUSIDIC ACID CREAM 

      

        

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, usidic acid RS 
or with the reference spectrum of fusidic acid. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G254. 

Mobile phase. A mixture of 80 volumes of chloroform, 10 
volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 2.5 volumes of methanol. 

Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of ethanol (95 per cent). 

Reference solution. A 0.24 per cent w/v solution of 
diethanolamine fusidate RS in ethanol (95 per cent). 

Apply to the plate 5 gl of each solution. After development, 
dry the plate at 105° for 10 minutes and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.17). 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution (a). Dissolve 5 mg of 3-ketofusidic acid 

RS in 5 ml of the mobile phase. To 1 ml of this solution add 
0.2 ml of the test solution and dilute to 20 ml with the mobile 
phase. 

Reference solution (b). Dilute 20 gl of the test solution to 
100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 iAm), 
- mobile phase: a mixture of 50 volumes of acetonitrile, 

20 volumes of water, 20 volumes of a 1 per cent w/v 
solution of phosphoric acid and 10 volumes of 
methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 ill. 

Continue the chromatography for at least 3.5 times the retention 
time of the principal peak. In the chromatogram obtained with 
the test solution the sum of the areas of any secondary peaks 
is not greater than 4 times the area of the peak corresponding 
to fusidic acid in the chromatogram obtained with reference 
solution (a). Ignore any peak with an area less thdii that of the 
principal peak in the chromatogram obtained with reference 
solution (b). The test is not valid unless the resolution factor 

between the peaks corresponding to 3-ketofusidic acid a nd 
fusidic acid in the chromatogram obtained with reference 
solution (a) is not less than 2.5 and unless the principal p eak 
in the chromatogram obtained with reference solution (b) has 
a signal-to-noise ratio of not less than 3. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). 1.4 to 2.0 per cent, determined on 0.5 g .  

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 250 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.05 per cent w/v solution of fusidic 
 acid RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of acetonitrile, 

20 volumes of water, 20 volumes of a 1.0 per cent w/v 
solution of orthophosphoric acid and 10 volumes of 
methanol, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 201.11. 

The retention time of the principal peak is about 6.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C31144806. 

Storage. Store protected from light. 

Fusidic Acid Cream 
Fusidic Acid Cream contains fusidic acid in a suitable base. 

Fusidic Acid Cream contains not less than 90.0 per cent and 
not more than 1 10.0 per cent of the stated amount of fusidic 

acid, C31114806. 

Usual strength. 2 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), co 
the plate with silica gel GF254. 

Mohite phase: A mixture of 2.5 volumes of methano 

10 volumes of glacial acetic acid, 10 volumes ofcyclo 

44(1'80 volumes of chloroform. 

Test solution. Disperse a quantity of the cream with shaking 
containing about 40 mg of anhydrous fusidic acid in 10 ml of 
ethanol (95 per cent), filter. Use the filtrate. 

Reference solution (a). A 0.5 per cent w/v solution of 
diethanolamine fusidate RS in ethanol (95 per cent). 

Reference solution (b). A 0.05 per cent w/v solution of 
potassium sorbate in water. 

Apply to the plate 10 gl of each solution. Allow the mobile 
phase to rise 12.5 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a) and is well separated from any spot corresponding 
to the spot in the chromatogram obtained with reference 
solution (b). 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 
Irtfr 

01(2.4.24). 4.5 to 6.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the cream containing 
about 15 mg of anhydrous fusidic acid in 25 ml of the mobile 
phase, heat the mixture until the cream has melted and shake 
for 15 minutes. Cool the mixture to below 10° and filter. Discard 
the first few ml of filtrate and warm to room temperature. 

Reference solution (a). To 1 ml of a 0.06 per cent w/v solution 
of3-ketofusidic acid RS in the mobile phase. Add 1 ml of the 
test solution and dilute to 100 ml with the mobile phase. 

Reference solution (h). Dilute 30 gl of the test solution to 
100 ml with the mobile phase. 

Reference solution (c). A 0.004 per cent w/v solution of 
potassium sorbate in the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Lichrospher 100 RP-18), 

- mobile phase: a mixture of 10 volumes of methanol, 
40 volumes of 0.05M orthophosphoric acid and 
50 volumes of acetonitrile, 
flow rate: 2.5 ml per minute, 

- spectrophotometer set at 235 nm, 
- injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to 3-ketofusidic acid and 
fusidic acid is not less than 3.5. 

Inject reference solutions (a), (b), (c) and the test solution. 
Run the chromatogram 3.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the sum of areas of all the secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(5.0 per cent). Ignore any peak with an area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.03 per cent) and any peak with the 
same retention time as that of the principal peak in the 
chromatogram obtained with reference solution (c). 

Other tests. Comply with the tests stated under Cream. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the cream containing 
about 15 mg of anhydrous fusidic acid in 50 ml of the mobile 
phase, heat until the cream has melted and shake for 15 minutes. 
Cool the mixture to below 10° and filter. Discarding the first 
few ml of filtrate and warm to room temperature. 

Reference solution. A 0.0375 per cent w/v solution of 
diethanolamine fusidate RS in the mobile phase. 

Chromatographic system as described under Related 
substances. 

Inject the reference solution and the test solution. 

Calculate the content of C3 H4g06 in the cream. 

- 	21'40' 2141 
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Gemcitabine Injection 
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Gemfibrozil Capsules 
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Gentamicin Sulphate 

Gentamicin Cream 

Gentamicin Eye Drops 

Gentamicin Injection 
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GABAPENTIN 

   

- column temperature: 40°, 
- mobile phase: a mixture of 24 volumes of acetonitrile 

and 76 volumes of buffer solution prepared by dissolving 
0.58 g of ammonium dihydrogen phosphate and 1.83 g 
of sodium perchlorate in 950 ml of water and adjusted 
to pH 1.8 with perchloric acid and diluted to 1000 ml 
with water, 

- flow rate:1.0 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 204 

Name Relative 
retention time 

Correction 
factor 

Gabapentin 1.0 
Gabapentin impurity E' 2.9 
Gabapentin impurity A 2  3.5 0.188 
Gabapentin impurity B3  3.8 2.86 

MONOGRAPHS 

Glimepiride Tablets 

Glipizide 

Glipizide Tablets 

Glucosamine Sulphate Sodium Chloride 

Glutaraldehyde Solution 

Strong Glutaraldehyde Solution 

Glycerin 

Glycerin Oral Solution 

Glyceryl Monostearate 

Diluted Glyceryl Trinitrate 

Glyceryl Trinitrate Tablets 

Glycine 
Glycine Irrigation Solution 

Glycopyrrolate 

Glycopyrrolate Injection 

Glycopyrrolate Tablets 

Gramicidin 

Griseofulvin 

Griseofulvin Tablets 

Guaiphenesin 

INDIAN PHARMACoPoLIA 201 

2178 
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2182 
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2183 
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2187 

2188 

2188 

2189 , 14 

2191 jits1 

 2192)bi  

2194 

2195 ")ril  

2196 

2197 
i'din 
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abapentin 

H 2NCOOH 

117NO2 Mol. Wt. 171.2 

stc e  . r  

Gabapentin is [1-(aminomethyl) cyclohexyl] acetic acid 

Gabapentin contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 9H 17NO2, calculated on the anhydrous 
basis.  

Category. Antiepileptic. 

D  

900 mg to 1800 mg daily. 

Description. iption. A white or almost white, crystalline pq,arder. 

so I 

Id 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gabapentin 
RS or with the reference spectrum of gabapentin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

So 

Tests 

Diluent. Dissolve 2.32 g of ammonium dihydrogen phosphate 
in 90 ml of water, and adjusted to pH 2.0 with 
arthophosphoric acid, and dilute to 1000 ml with water 

Re 
w I 

Re 
ga 
an 

Re 
ga 

Ch 

pH (2.4.24). 6.5 to 8.0, determined in a 2.0 per cent solution. 

Related substances. A. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 140 mg of the substance under 
examination in the diluent and dilute to 10.0 ml with the diluent. 

lubility. Freely soluble in water and in alkaline and acidic 

en tification 

ference solution (a). A solution containing 0.14 per cent 
v of gabapentin impurity A RS and 0.084 per cent 
v gabapentin impurity B RS in methanol. 

ference solution (b). A solution containing 1.4 per cent of 
bapentin RS, 0.0014 per cent gabapentin impurity A RS 
1 0.00084 per cent gabapentin impurity B RS in the diluent. 

ference solution (c). A 0.00084 per cent w/v solution of 
bupentin impurity E RS in the diluent. 

utions. 

romatographic system 
a stainless steel column 25 cm x 4.6 rnm, packed -
endcapped octadecylsilane bonded to porous silica 
(5 1-1m), 	 - N 

'carboxymethyl-cyclohexanecarboxylic acid, 

22-aza-spiro [4.5] decan-3-one, 

' (1-cyano-cyclohexyl)-acetic acid. 

NOTE-The relative response factor are calculated in 
response of gabapentin impurity E due to low absorptivity of 
gabapentin at 254 nm. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to gabapentin impurity A 
and gabapentin impurity B is not less than 2.3. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to gabapentin impurity E is not more than 
1.6 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent),the area of 
peak corresponding to gabapentin impurity A is not more than 
1.6 times the area of principal peak obtained with reference 
solution (c) (0.1 per cent) and the area of peak corresponding 
to gabapentin impurity B is not more than the area of principal 
peak obtained with reference solution (c) (0.06 per cent), the 
area of any other secondary peak multiplied with a correction 
factor of 2.43 is not more than 1.6 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.1 per cent). 

B. Determine by liquid chromatography (2.4.14) as described 
in test A of related substances with the following 
modifications. 

Reference solution. A 0.00028 per cent w/v solution of 
gabapentin impurity D RS (1-(3-oxo-2-aza-spiro[4.5idec-
2-ylmethyl)-cyclohexyl)-acetic acid in the diluent. 

Use chromatographic systems as described in related 
substances tegtlet with the following modifications. 

- "mobile-phase: a mixture of 30 volumes of methanol, 35 
volumes of acetonitrile and 35 volumes of buffer 

2144 .  
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solution prepared by dissolving 0.58 g of ammonium 
dihydrogen phosphate and 1.83 g of sodium perchlorate 

in 950 ml of water and adjusted to pH 1.8 with perchloric 
acid and dilute to 1000 ml with water. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 13,600 theoretical plates. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak other than impuriy D is not more than 5 times the area of 
principal peak obtained with the reference solution (0.1 per 
cent). 

The total impurity for test A and B is not more than 0.5 per 
cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 0.5 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14), as 
described under the test A of Related substances with the 
following modifications. 

Reference solution (a). A 1.4 per cent w/v solution of 
gabapentin RS in the diluent. 

Reference solution (b). A 0.23 per cent w/v solution of 
gabapentin RS from reference solution (a) in the diluent. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1900 theoretical plates. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 9H 17NO2 . 

Storage. Store protected from moisture. 

Gabapentin Capsules 
Gabapentin Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
gabapentin C9H171•102. 

Usual strengths. 100 mg; 300 mg; 400 mg; 450 mg. 

Identification 

A. Determine by infrared absorption spectrophp*etryk2A6). 
Compare the spectrum with that obtained vvith. gafra 

RS or with the reference spectrum of gabapontim'N- 

• 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak i n  the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.06 Mhydrochloric acid, 
Speed and time. 50 rpm and 20 minutes. 

Withdraw a suitable volume of the medium and filter. . 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, 
dissolution medium. 	 'OP 

Reference solution. Dissolve a quantity of gabapent 
the dissolution medium to obtain a solution of kn 
concentration similar to the expected concentratioireM 
test solution. itulck 

Chromatographic system 	 trt9b1 
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 940 volumes of buffer solution 
prepared by dissolving 1.2 g ofpotassium dihydrogen 
orthophosphate in water adjusted to pH 6.9 with 5 M 
potassium hydroxide and 60 volumes of acetonitrile, 
flow rate: 1.2 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 100 gl. 

Inject the reference solution and the test solution. 

D. Not less than 80 per cent of the stated amount of C91-1171•102. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Diluent. Dissolve 1.2 g of potassium dihydrogen 

orthophosphate in 1000 ml water and adjusted to pH 6.9 with 

5 Mpotassium hydroxide. 

Test solution. Weigh a quantity of mixed content of 20 

capsules. Dissolve a weighed quantity containing about 500 

mg gabapentin in diluent, sonicate for 30 minutes and dilute 

to 25.0 ml with diluent and filter. 

Reference solution. A solution containing 0.004 per cent w/v 

each of gabapentin RS and gabapentin impurity .4 RS (2 - 

Aza-spiro[4, 5] decan-3-one) in the diluent. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a mixture of 940 ml of the buffer 

prepared by dissolving 1.2 g of potassium 

VihydrogOn orthophosphate adjusted to pH, 6.9 w ith 

.S-Mpotassium hydroxide and 60 ml of acetonitrile,  

B. a mixture of 700 ml of the buffer solution 
prepared by dissolving 1.2 g ofpotassium dihydrogen 
orthophosphate adjusted to pH 6.9 with 5 Mpotassium 
hydroxide and 300 ml of acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 50 gl. 

Mobile phase A 
	

Mobile phase B 
(per cent v/v) 
	

(per cent v/v) 

100 

100 
	

0 

0 	 100 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for the principal peak. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to gabapentin impurity A is not more than 
twice the area of principal peak with the reference solution 
(0.4 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 
cent), and the sum of the area of all the secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Diluent. Dissolve 1.2 g of potassium dihydrogen 
orthophosphate in 1000 ml water and adjusted to pH 6.9 with 
5 M potassium hydroxide. 

Test solution. Weigh a quantity of mixed content of 20 capsules. 
Disperse a quantity of powder containing 400 mg gabapentin 
Rins in  the diluent,iludeinlut,enmt.ix with the aid of ultrasound for 60 seconds 
and dilute to 100.0 ml with the diluent. 

Reference solution. A 0.4 per cent w/v solution ofgabapentin 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 940 ml of buffer prepared by 

dissolving 1.2 g of potassium dihydrogen 
orthophosphate in water adjusted to pH &I ugillgs5 M 
potassium   ‘ra  

rate: 
:1hydroxide2mlp erm

inute, 
 an  and 	volumes of 	 acetonitrile,' 

- flow 
 

- spectrophotometer set at 210 nm, 
- injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 7000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 9H 17NO2  in the capsule. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Gabapentin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
gabapentin, C9H17NO2. 

Usual strengths. 100 mg; 300 mg; 400 mg; 600 mg; 800 mg. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gabapentin 
RS or with the reference spectrum of gabapentin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.06 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate, diluted if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a weighed quantity of 
gabapentin RS in dissolution medium to obtain a solution of 
known concentration similar to the test solution. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C9H17NO2- 

less than 80 per cent of the stated amount of C9H171•102. 

arOd .substances. Determine by liquid chromatography - ienti 

••• 	 g".N.  

• " 

Time 
(in min) 

0 

4 

45 

45.1 

50 

0 

100 	 0 	 Gabapentin Tablets 
100 	 r. 0 

a . 1.15  
W.-••• 
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GABAPENTIN TABLETS GALANTAMINE HYDROBROMIDE 

Diluent. Dissolve 1.2 g of potassium dihydrogen 

orthophosphate in 1000 ml of water and adjusted to pH 6.9 

with 5 M potassium hydroxide. 

Test solution. Weigh and powder 20 tablets. Dissolve a 
weighed quantity containing about 500 mg gabapentin in 
diluent, sonicate for 30 minutes, dilute to 25.0 ml with the 

diluent. 

Reference solution. A solution containing 0.004 per cent w/v 

each of gabapentin RS and gabapentin impurity A RS (2- 

Aza-spiro[4, 5] decan-3-one) in the diluent. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 

- mobile phase: A. a mixture of 940 ml of buffer prepared 
by dissolving 1.2 g of potassium dihydrogen 

orthophosphate in water adjusted to pH 6.9 using 5 M 

potassium hydroxide and 60 volumes of acetonitrile, 
B. a mixture of 700 ml of buffer prepared 

by dissolving 1.2 g of potassium dihydrogen 

orthophosphate in water adjusted to pH 6.9 using 5 M 

potassium hydroxide and 300 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 50 pl. 

Time 	Mobile phase A 	Mobile phase B 

(in min) 	(per cent v/v) 	(per cent v/v) 

0 	 100 	 0 

4 	 100 
	

0 

45 
	

0 
	

100 

45.1 
	

100 
	

0 

50 
	

100 
	

0  

Test solution. Weigh and powder 20 tablets. Disperse a quantit y 
 of powder containing 400 mg gabapentin in the diluent, 

sonicate for 30 minutes, dilute to 100.0 ml with diluent. 

Reference solution. A 0.4 per cent w/v solution of gabapentin 

RS in the buffer solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 940 volumes of buffer solution 
prepared by dissolving 1.2 g of potassium dihydrogen 

 orthophosphate in water adjusted to pH 6.9 using 5M 
potassium hydroxide and 60 volumes of acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 7000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standatri 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 	 , rit  

Calculate the content of C 9H 17NO2 in the tablets. 

Storage. Store protected from moisture, at a temperature not 

exceeding 30°. 

Galantamine 	drobromide 

H 300 

Cp}12INO3,HBr 	 Mol Wt. 368.3 

Galantamine Hydrobromide is (4aS,6R,8aS)- 5,6,9,10,1 1,12- 
Hexahydro- 3-methoxy- 1 1-methyl- 4aH- [ 1 ]benzofuro[3a, 3 ,2- 

 ef] [2] benzazepin- 6-ol hydrobromide. 

Galantamine Hydrobromide contains not less than 98.0 Per 
cent and not more than 102.0 per cent of C I7H21 1•103 ,HBr,  

calculated on the dried basis. 

Category. Cholinesterase Inhibtor. 

Description. A white powder. 

Identification 

A. Determine-by infrared absorption spectrophotometry 
Compare the spectrum with that obtained with galantamine  

hydrobromide RS or with the reference spectrum of 
galantamine hydrobromide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 
Galantamine Enantiomer. Not more than 0.1 per cent. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of substance under examination 
in methanol and dilute to 100.0 ml with methanol. 

Reference solution. A solution containing 0.0005 per cent w/v 
each of (+) galantamine RS and galantamine hydrobromide 
RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

Pack-AD-H, (5 pm) 
- mobile phase: a mixture of 85 volumes of n-hexane, 15 

volumes of isopropylalcohol, 0.1 volume of 
diethylamine and 0.1 volume of trifluoroacetic acid, 

- flow rate:1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to galantamine and (+) 
galantamine isomer is not less than 3.0. 

Inject the reference solution and the test solution. 

Calculate the content of Galantamine isomer by area 
normalisation. 

(2.4.14).d substances. Determine by liquid chromatography 

mSoeltveannt mixture. 95 volumes of water and 5 volumes of 
methanol. 

 

Test solution. Dissolve 50 mg of the substance under 

the 

 
examination nmiinxtuthree.solvent mixture and dilute to 50.0 ml with 

Reference solution (a). A solution containing 0.1 per cent 
W/v each of galantamine RS, galantamine N-oxide RS, 
lycoramine RS, epigalantamine RS and dehydroxyl 
galantamine RS in the solvent mixture. 

Reference solution (b). A 0.0005 per cent w/v solution of 
galantamine  hydrobromide RS in the solvent mixture. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 in... m;:jiac.  ked-  With 
octadecylsi lane bonded to porous silica (3,53Lm), -  

- column temperature: 55°, 

- mobile phase: A. a mixture of 95 volumes of a solution 
prepared by dissolving 0.79 g of disodium hydrogen 
orthophosphate and 2.46 g of sodium dihydrogen 
orthophosphate anhydrous into 1000 ml of water and 
5 volumes of methanol. 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

0 

6 

20 

35 

50 

51 

55 

56 

65 

Mobile phase A 
(per cent v/v) 

100 

100 

95 

85 

80 

40 

40 

100 

100 

Mobile phase B 
(per cent v/v) 

0 

0 

05 

15 

20 

60 

60 

0 

0 

The relative retention time with reference to galantamine for 
norgalantamine is 0.27; for desmethyl galantamine is 0.35, for 
galantamine-N-oxide is 0.62; for lycoramine is 0.82; for 
epigalantamine is 1.17 and for dehydroxyl galantamine is 2.07. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between galantamine and epigalantamine 
is not less than 4.5 in the chromatogram obtained with 
reference solution (a) in the chromatogram obtained with 
reference solution (b), the column efficiency is not less than 
3000 theoretical plates and the tailing factor is not more than 
2.0. 

Inject the test solution. The area of any peak due to, 
galantamine-N-oxide, epigalantamine, desmethyl galantamine 
is not more than 0.2 per cent, the area of any peak due to de 
hydroxyl galantamine and lycoramine, is not more than 0.4 per 
cent , the area of any other secondary peak is not more than 
0.1 per cent and the sum of areas of all the secondary peaks is 
not more than 1.0 per cent, calculated by area normalisation. 

Bromide content. 20.6 per cent to 22.8 per cent. 

Dissolve 0.35 g in 40.0 ml of water, add 10.0 ml of nitric acid. 
Titrate with 0.1 M silver nitrate, determining the end point 
potentiometrically (2.4.25), using combined electrode. Carry 
out a blank titration. 

0.1 Msil.ver nitrate is equivalent to 0.00799 g ofbromide .  
flea.v5 metats (2.3.13). 1.0 g complies with the limit test for 
easy metals, Method B (20 ppm). 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for the principal peak. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to gabapentin impurity A is not more than 
twice the area of principal peak with the reference solution 
(0.4 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 
cent), and the sum of the area of all the secondary peak in not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 

cent). 
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Diluent. Dissolve 1.2 g of potassium dihydreig.  en 

orthophosphate in 1000 ml water and adjusted tO.pH 6.9.  with 

5 M potassium hydroxide. 

, HBr 

' '0 H 



Gallamine Triethiodide contains not less thin -'0:0=peeCerit,_ : 

 and not more than 101.0 per cent of C30H60I3N 30.3 ,.calcal-ated_ 

on the dried basis. 

GALANTAMINE HYDROBROM IDE 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water and 40 volumes of 

methanol. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture and further dilute 5.0 ml of this solution to 
50.0 ml with the solvent mixture. 

Reference solution. A 0.005 per cent w/v solution of 
galantamine hydrobromide RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°, 

mobile phase: a mixture of 90 volumes of a solution 
prepared by dissolving 2.64 g of diammonium hydrogen 

orthophosphate to 1000 ml of water, adjusted to pH 6.8 

with orthophosphoric acid and 10 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 

injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates , the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H2I NO3 ,HBr. 

Gallamine Triethiodide 

C2 H 5)3 
0 

(C 2 1-1 5 )3 (\j- N(C2H5)3 	31 

C30H013N303 

Gallamine Triethiodide is 2,2',r-(benzene-
1,2,3-triyltrioxy)tris(tetraethylammonium) triiodide. 

Category. Skeletal muscle relaxant. 

Dose. By intravenous injection, 80 to 120 mg followed by 20f° 
40 mg as required. 	 I 

Description. A white or almost white powder; odourless  oiriP 
 almost odourless; hygroscopic. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (24.6). 
Compare the spectrum with that obtained with gallamine 

 triethiodide RS. 

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in 0.01 M hydrochloric acid shows 
an absorption maximum at about 225 nm; absorbance at about 
225 nm, 0.50 to 0.55. 

C. To 5 ml of a 1 per cent w/v solution add 1 ml of potassium 
mercuri-iodide solution; a yellow precipitate is produced. 

D.Acidify 2 ml of a 0.5 per cent w/v solution with 0.2 ml ofl M 

nitric acid; the resulting solution gives reaction (A) of iodides 

(2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution is clear 

(2.4.1), and, when examined immediately after preparation, not 
more intensely coloured than reference solution YS7 (2.4.1). 

Acidity or alkalinity. To 50 ml of water add 0.2 ml of methyl 

red solution and adjust the pH to 6.0 by adding either 0.01 M 

sulphuric acid or 0.02 M sodium hydroxide until the colour is 
orange-yellow. Add 1 g of the substance under examination 
and shake to dissolve. Not more than 0.2 ml of 0.01 M 

sulphuric acid or 0.02 M sodium hydroxide is required to 

restore the orange-yellow colour. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 30 mg of the substance u 
examination in 50 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solutt1 
 100.0 ml with the mobile phase.   

Chromatographic system 	 ,t+ 

- a stainless steel column 25 cm x 4.6 mm, packed 
octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: dissolve 1.4 g of sodium perchlorate 

85 ml of phosphate buffer pH 3.0 and 15 ml of methanol ,  

reel ml per minute, 
- -spectrophotometer set at 205 nm, 

injection volume: 201.11. 

The relative retention time with reference to gallamine for 
2,2',2"-[benzene -1 ,2 ,3-triyltris(oxy)]tris(N,N-diethylamine) 
(gallamine impurity A) is about 0.45, for 2,2 '4242- 
(triethylammonio)ethy11-1,3-phenylenebis(oxy)This(/V, /V,N-
triethylethanaminium)triiodide (gallamine impurity B) is about 
0.5, for 2,2 '4 212-(diethylmethylammonio)ethoxy]-1,3- 
phenylenebis(oxy)]bis(N,N,N-triethylethanaminium)triiodide 
(gallamine impurity C) is about 0.65, for 2,2 '4312- 
(diethylmethylammonio)ethoxy]-1,2-phenylenebis(oxy)bis 
(N,N,N-triethylethanaminium)triiodide (gallamine impurity D) 
is about 0.75, for 2 ,2'4342-(diethylamino)ethoxy-1,2- 
phenylenebis(oxy)bis(N,N,N-triethylethanaminium)diiodide 
(gallamine impurity E) is about 0.85, for 2,2',2"4442- 
(triethylammonio) ethylibenzene-1,2,3triyltris(oxy)tris(N,N,N-
triethylethanaminium)tetraidide (gallamine impurity F) is about 
0.9. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the peak due to triethylgallamine as 
perchlorate. In the chromatogram obtained with the test 
solution the area of secondary peak corresponding to gallamine 
impurity A, B, C, D, E and F is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent). The sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution (2.0 
per cent). Ignore the peak due to iodide (non-retained peak). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.27 g and dissolve in a mixture of 40 ml of 
acetone and 15 ml of mercuric acetate solution. Titrate with 
0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 
1 ml of 0.1 M perchloric acid is equivalent to 0.02972 g of 
C3011,60I3N303 . 

Storage. Store protected from light. 

Gallamine Injection 
Gall amine Triethiodide Injection 
Gallamine Injection is a sterile solution of Gallamine 
Triethiodide in Water for Injections. 
Gallatnine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of gallamine 
triethiodide, C30H6013N303 . 
Usual strength. 40 mg per ml. 
Description. A clear, colourless or almost co 

GALLAMINE INJECTION 

Identification 

A. When examined in the range 220 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 225 nm. 

B. To 1 ml add 1 ml of iodinated potassium iodide solution; a 
brown precipitate is produced. 

C. To 1 ml add 1 ml of potassium mercuri-iodide solution; a 
yellow precipitate is produced. 

Mol. Wt. 891.5 

Tests 

pH (2.4.24). 5.5 to 7.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of injection containing 60 mg of 
Gallamine Triethiodide in 100 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica whose surface is chemically modified with a mixture 
of chemically- bonded octylsilane and octadecylsilane 
groups (511m) (Such as Hichrom RPB), 

- column temperature: 40°, 
- mobile phase: dissolve 14 g of sodium perchlorate in 

850 ml of a solution prepared by diluting 0.7 ml of 
orthophosphoric acid to 900 ml with water, adjust the 
pH to 3.0 with 10 M sodium hydroxide and dilute to 
1000 ml with water, and add 130 ml of methanol, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 205 nm, 

- injection volume: 20 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak obtained with the test solution. In the chromatogram 
obtained with the test solution the area of any secondary 
peak is not more than the area of the principle peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore the peak due to iodide (non-retained peak). 

Bacterial endotoxins (2.2.3). Not more than  5.0  Endotoxin 
Units per mg of gallamine triethiodide. 

Other tests. Comply with the tests stated under Parenteral 
ra5atiojections). 

Msay. Piluttankasured volume containing 40 mg of Gallamine 
Triethiodide with sufficient 0.01 M hydrochloric acid to 
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GANCICLOVIR ORAL SUSPENSION 

produce 200.0 ml. Dilute 5.0 ml of this solution to 100.0 ml with 
0.01 M hydrochloric acid and measure the absorbance of the 
resulting solution at the maximum at about 225 nm (2.4.7). 
Calculate the content of C 30H6013N303 taking 525 as the specific 
absorbance at 225 nm. 

Storage. Store protected from light. 

Ganciclovir 

	

N 	OH 

	

H 2N N N 
	

OH 

0 

C9H13N504 	 Mol Wt. 255.2 

Ganciclovir is 2-amino-9-[[2-hydroxy-1-(hydroxymethyl) 
ethoxy]methy1]-1,9-dihydro-6H-purin-6-one. 

Ganciclovir contains not less than 98.0 per cent and not more 
than 102.0 per cent of C9H 13N504, calculated on the anhydrous 
basis. 

Category. Antiviral. 

Dose. 250 mg; 500 mg daily. 

Description. A white or almost white, powder; hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ganciclovir 

RS or with the reference spectrum of ganciclovir. 

B. When examined in the range 210 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum at about 254 nm. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 11 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). A solution containing 0.01 per cent 
w/v each of ganciclovir RS and ganciclovir related compound 
A RS in the mobile phase. 

Reference solution (b). A 0.022 per cent w/v".soluti 
ganciclovir RS in the mobile phase. 

Chromatographic system 
- a  stainless steel column 25 cm x 4.6 mm, 

- column temperature: 40°, 
- mobile phase: a mixture of 50 volumes of acetw 

chemically bonded, strongly acidic cation-exchange 
irregular or spherical, totally porous silica gel having a  

coating, 3 to 10µm in diameter, 

and 50 volumes of a solution prepared by dissolv ing 0.5 
ml of trifluoroacetic acid in 1000 ml of water, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Name 
	

Relative 
retention time 

Ganciclovir related compound A' 	 0.9 

Ganciclovir 
	

1.0 

' 2-Amino-9-[(2,3-dihydroxypropoxy)methyI]-1,9-dihydro-6H -purin-

6-one (isoganciclovir). 

Inject reference solution (a).The test is not valid unless the 
resolution between the ganciclovir related compound A and 
ganciclovir is not less than 1.4, the column efficiency is not 
less than 5000 theoretical plates, the tailing factor is not more 
than 1.4 and the relative standard deviation for replicate 
injections is not more than 1.0 per cent. 

Inject the test solution. The area of any peak corresponding 
to ganciclovir related compound A is not more than 0.5 
per cent. The sum of areas of all secondary peaks is not more 
than 1.5 per cent, calculated by area normalization. 

Heavy metals (2.3.13). 1.0 g complies with the limn test for 

heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4. 14) as 

described under Related substances. 

moisture at a temperature below 30°. 

Go nciclovir Injection 
Ganciclovir Injection is a sterile freeze dried material consisting 
ofGanciclovir with or without excipients. It is filled in a sealed 

The 

ohne  t a ine r. 

: 

injection is constituted by dissolving the contents of 
seal :,c1 container in the requisite amount of sterile water for 
injections, immediately before use. 

 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
parenteral preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Ganciclovir Injection contains not less than 969,0 per cent and 
not more than 110.0 per cent of the stated amount of 
ganciclovir, C9H13N504• 

Usual strength. 500 mg per vial. 

Description. A white to off-white powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

In th Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to that in the chromatogram 
obta ned with reference solution (b). 

Tes is 

pH 2.4.24). 10.8 to 11.4, determined on the constituted solution. 

Wat :r (2.3.43). Not more than 3.0 per cent, using a mixture of 
unht (Irous formamide and methanol (1:1) instead of methanol. 

Bact erial endotoxins. (2.2.3). Not more than 0.84 Endotoxin 
Unit per mg of ganciclovir. 

Assa y. Determine by liquid chromatography (2.4.14). 
ilT

est

i p 	h n  

u l trasound. 

 te  

solution (a). Determine the weight of the contents of 10 
an 

the 10 containers containing 100 mg of Ganciclovir to a 

r rn aa ni tstandard n 
 ein water. 

a te r.    	A 0.015 per cent w/v solution of 

containers. Transfer a weighed quantity of the mixed contents 

o  

1 00.0 ml volumetric flask, add about 80 ml of the water and 
d i ssolve 

 

e 

 by shaking and mixing if necessary, with the aid of 
  Cool and dilute to 100.0 ml with the water. 

pini s  Tehsatso/ution (b). Dilute 5.0 ml of test solution:(A -Yand-add10.0 internal standard solution and dilute to 100.6 ml with Mobile 
e. 

Reference solution (a). A 0.025 per cent w/v solution of 
ganciclovir RS in water. 

Reference solution (b). Dilute 20.0 ml of reference solution (a) 
and add 10.0 ml internal standard solution to 100.0 ml with 
mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: Dissolve 1.4 g of monobasic ammonium 

phosphate and 2.0 g of phosphoric acid in 1000 ml of 
water and mix, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject reference solution (b). The relative retention times of 
hypoxanthine and ganciclovir are about 0.7 and 1.0 
respectively. The test is not valid unless the resolution between 
the peaks due to hypoxanthine and ganciclovir is not less 
than 3.0, the column efficiency is not less than 1000 theoretical 
plates, the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections in not more than 2.0 
per cent. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C 9H 13N504  in the injection. 

Storage. Store protected from moisture, in a sterile tamper 
evident container, sealed so as to exclude micro organisms, at 
a temperature not exceeding 30°. 

Labelling. Label state that it is to be handled with great care 
because it is a potent cytotoxic agent and suspected 
carcinogen. The label states the quantity of ganciclovir in the 
sealed container and procedure for reconstitution. 

Ganciclovir Oral Suspension 
Ganciclovir Oral Suspension is a suspension of Ganciclovir in 
a suitable vehicle. 

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. 

Ganciclovir Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
ganciclovir, C9H13N504. 

The constituted suspension, when stored at the temperature 
and for the period stated on the label during which it may be 
expected to be satisfactory for use, contains not less than 
80Aper cent of the stated amount of ganciclovir, C91-113N504. 
NOTE -,-- Avoid .s kin contact or inhalation of ganciclovir by 
using protective gloves and a fume hood or surgical mask. 

• 
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‘ilompalon ifi  

h-ci f Storage. Store m well-closed containers, protected from 

Inject reference solution (a).The test is not valid unless the 
resolution between the ganciclovir related compound A and 

ganciclovir is not less than 1.4, the column efficiency is not 

less than 5000 theoretical plates, the tailing factor is not more 

than 1.4. 

Inject reference solution (b). The relative standard de 

for replicate injections is not more than 1.0 per cent. 

Inject reference solution (b) and the test solution. 

Calcul.atethe content of C9H13N504. 



Gefitinib is N-(3-chloro-4-fluoropheny1)-7-methoxy-6-[3-(4- 
morpholinyl)propoxy]-4-quinazolinoamine. 

Gefitinib contains not less than 98.0 per cent and not more 

than 102.0 per cent C 22H2403N4FC1, calculated on the dried 

basis. 

Category. Anticancer. 

Dose. 250 mg daily. 	 ‘` 

Description. A white or off white crystalline powder.  1.,0411.00  

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gefitinib RS or 

with the reference spectrum of gefitinib. 

C  2 2  H  2 4  0 3N 4F C I 

Tests 

Melting range (2.4.21).193° to 197°. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 

examination in methanol and dilute to 100.0 ml with methanol. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 

ml with methanol. 	 4n; 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed With 

octadecylsilane bonded to porous silica (5µm) ,) ,  

- mobile phase: a mixture of 40 volumes of 1 percent w/v 

solution of ammonium acetate and 60 volumes of 

acetonitrile, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 

injection volume: 20 gl. 

Inject ilierefelince solution. The test is not valid unless th e  

tailing 	 i gfactof is not more 	2.0. 

H 30 0 

N 	0 
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Gefitinib 

Labelling. The constituted suspension should , kised within efficienty 	
than 2 

is not less than 2000 theoretical Plat es alid  
be 

GANCICLOVIR ORAL SUSPENSION 

Usual strength. 100 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.0 to 5.0. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Internal standard solution. A 0.04 per cent w/v solution of 

hypoxanthine in water. 

Test solution (a). Mix the contents of not less than 2 
constituted containers. Shake a quantity of oral suspension 
containing 100 mg of Ganciclovir with 100.0 ml with water. 

Dilute 10.0 ml of this solution to 100.0 ml with same solvent. 

Test solution (b). Dilute 6.0 ml of test solution (a) and add 1.0 
ml internal standard solution to 100.0 ml with water. 

Reference solution. A solution containing 0.006 per cent w/v 

of ganciclovir RS in water. Mix 10.0 ml of this solution with 
1.0 ml internal standard solution and dilute to 100.0 ml with 

water. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 2.5 volumes of acetonitrile 

and 97.5 volumes of 0.025M monobasic sodium 

phosphate solution, adjusted to pH 2.5 with 

orthophosphoric acid, filter and degas, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 10 

The relative retention time with respect to ganciclovir for 

hypoxanthine is 0.75. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 1.5 per cent. 

Inject the reference solution and test solution (b). 

Calculate the content of C 9H 13N504 in the suspension. 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C 9H 13N504, weight in volume. 

Storage. Store protected from light and moisture, 

90 days. 

11)2018 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak obtained in the chromatogram obtained with 
reference solution (0.5 per cent) and the sum of the areas of all 
the secondary peaks is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.5 per cent). 

Heavy metals (2.3.13). 2 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine  by liquid chromatography (2.4.14 
0** 

Test v o lution. Dissolve 10 mg of the substance under 
examination in 100 ml of methanol. 

Reference solution. A 0.01 per cent w/v solution of gefitinib 
RS in the methanol. 

Chromatographic system as described under Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H2 403N4FC1. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 25°. 

Gefitinib Tablets 
Getifit2,ino3ibN4F  Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of stated amount of gefitinib, 

c 

  

Usual strength. 250 mg. 

Identification 

In the 	the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 

Dissolution (2.5 

chromatogram 	with the reference solution. 

T 

  

Apparatus No. 1, 
Medium. 900 ml of acetate buffer pH 4.0, 
Speed and time. 75 rpm and 60 minutes. 

GELATIN 

Withdraw a suitable volume of the medium and filter. Dilute a 
suitable volume of the filtrate with the same solvent, if 
necessary and measure the absorbance (2.4.7) of the resulting 
solution at the maximum at about 254 nm. Calculate the content 
of C22H2403N4FC1 in the medium from the absorbance obtained 
from a solution of known concentration of gefitinib RS in the 
same medium. 

D. Not less than 75 per cent of the stated amount of 
C22}12403N4FC1. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 100 mg of Gefitinib, disperse in 
100 ml of the methanol, filter. Dilute 5.0 ml of the filtrate to 
50.0 ml with the mobile phase. 

Reference solution. A 0.1 per cent w/v solution of gefitinib 
RS in methanol. Dilute 5 ml of this solution to 50.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 40 volumes of 1.0 per cent 

w/v solution of ammonium acetate and 60 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C22H2403N 4FCI in the tablets. 
Storage. Store protected from light and moisture. 

Gelatin 

Gelatin is a purified protein obtained by partial hydrolysis of 
animal collagen. Gelatin used in the manufacture of capsule 
shells or as a pharmaceutical aid in the manufacture of tablets 
may contain suitable antimicrobial agents. 

Category. Pharmaceutical aid (encapsulating agent; 
suspending agent; tablet binding and coating agent). 

, Description. Light amber to faintly yellow, translucent flakes, s   :,.:::-. 1wder  or granules; odour, slight. Stable in air 
' 11. microbial decomposition when moist or in 



r 

GELATIN 
	

IP 2018 
	 1118 	

HARD GELATIN CAPSULE SHELLS 

Identification 

A. Dissolve 1 g in sufficient carbon dioxide-free water at 
about 55° to produce 100 ml and maintain the solution at this 
temperature until required for use (solution A). To 2 ml of 
solution A add 0.05 ml of copper sulphate solution, mix and 

add 0.5 ml of 2 M sodium hydroxide; a violet colour is produced. 

B.Add 10 ml of water to 0.5 g in a test-tube, allow to stand for 
10 minutes, heat at 60° for 15 minutes, allow to stand upright 
at 0° for 6 hours and invert the test-tube; the contents do not 
immediately flow out. 

Tests 

Appearance of solution. Solution A is not more opalescent 
than opalescence standard 0S4 (2.4.1), and not more intensely 
coloured than reference solution YS4 (2.4.1). 

pH (2.4.24). 3.8 to 7.6, determined in solution A. 

Conductivity (2.4.9). Not more than lmS .cm- ', determined on a 

1.0 per cent solution at 30 ± 1.0°. 

Iron. Not more than 30 ppm. 

Determine by atomic absorption spectrometry (2.4.2), Method 
A at 248.3 mm 

Test solution. To 5.0 g of the substance under examination, in 
a conical flask, add 10 ml of hydrochloric acid. Close the flask 
and place in a water-bath at 75°-80° for 2 hours. Allow to cool 
and adjust the content of the flask with water to 100.0 g 

Iron standard solution (8 ppm). Dissolve 80 mg of iron in 50 

ml of 22.0 per cent w/v solution of hydrochloric acid and 

dilute to 1000.0 ml with water. Prepare a 1:10 dilution with 

water, immediately before use, dilute with water as necessary. 

Chromium. Not more than 10 ppm. 

Determine by atomic absorption spectrometry (2.4.2), Method 
A at 357.9 nm, 

Test solution. As described in the test for iron. 

Chromium standard solution (100 ppm). A 0.0283 per cent 

w/v solution of dried potassium dichromate in water, dilute 

with water as necessary. 

Zinc. Not more than 30 ppm. 

Determine by atomic absorption spectrometry (2.4.2)., Method 
Aat213.9nm 

Test solution. As described in the test for iron. 

Zinc standard solution (10 ppm). Dissolve 0.440 g of zinc 
sulphate heptahydrate and 1 ml of a 30 per cent w/v solution 

of acetic acid in water, and dilute to 100.a rrtrWith . .water. 

Prepare a 1:100 dilution in water, immediately before use, dilute 

with water as necessary. 

Sulphur dioxide. Not more than 50 ppm, determined by th e 
 following method. 

Add 150 ml of water to a 500-m1 three-necked, round-botto med 
flask fitted with a water-cooled reflux condenser 200 u Ionmm 
the upper end of which is connected to an absorption tube. 

 The flask is fitted with a 100-ml dropping funnel and a gas 
 inlet tube that reaches nearly to the bottom of the flask /0  • = ass 

a stream of carbon dioxide through the flask at a rate of 100 ml 
per minute for 15 minutes. Connect an absorption tube 
containing 10 ml of hydrogen peroxide solution (10 vol) 
previously neutralised to a 0.1 per cent w/v solution of 
bromophenol blue in ethanol (20 per cent) and without 
interrupting the flow of carbon dioxide, introduce through the
funnel 25 g of the substance under examination and 80 ml of 2 
M hydrochloric acid. Boil for 1 hour, disconnect the absorption 
tube and stop the flow of carbon dioxide. Wash the c( 
of the absorption tube into a 250-m1 conical flask, heat on a 
water-bath for 15 minutes and allow to cool. Titrate with 0.01 
M sodium hydroxide using a 0.1 per cent w/v solut ion of 
bromophenol blue in ethanol (20 per cent) as indicator, until 
the colour changes from yellow to violet-blue. 

1 ml of 0.01 M sodium hydroxide is equivalent to 0.000 3203 g 

of sulphur dioxide. 

Microbial contamination (2.2.9). Total microbial count is not 

more than 103  CFU per g. 1 g is free from Escherichia coli and 

10 g is free from Salmonella and Shigella. 

Loss on drying (2.4.19). Not more than 15.0 per cent, 

determined by the following method. 

Weigh about 1.0 g in a stainless steel dish weighing about 25 
g and with a diameter of 70 mm and a height of 15 mm, fitted 
with a cover. Add 10 ml of water and allow to soak. Heat on a 

water-bath to form a homogeneous solution and continue 
heating until most of the water has evaporated. Dry for 2 

hours at 105° and for further periods of 30 minutes until two 

successive weighings do not differ by more than 1 mg (Do not 
powder sheet gelatin while preparing for this test). 

Gelatin intended for use in the preparation of pessaries and 

suppositories complies with the following additional 

requirements. 

Peroxides. Not more than 10 ppm, determined b y using 

peroxide test strips. 

Dip a test strip for 1 second into hydrogen peroxide standard 

solution (10 ppm 11202), such that the reaction zone is properly 

wetted. Remove the test strip, shake off excess liquid and 
compare the reaction zone after 15 seconds with the colour 

...:" scale provided with the test strips used. The colour must 
match:that of the 10 ppm concentration, otherwise the test is 
invalid. 

46'  

weigh 19.9 to 20.1 g of the substance under examination in a 
beaker and add 79.8 to 80.2 ml of water. Stir to moisten all 
gelatin and allow the sample to stand at room temperature for 
1 to 3 hours. Cover the beaker with a watch-glass. Place the 
beaker for 15 to 25 minutes in a water bath at 63° to 67° to 
dissolve the sample. Stir the contents of the beaker with a 
glass rod to achieve a homogeneous solution. Dip a test strip 
for 1 second into the test solution, such that the reaction zone 
is properly wetted. Remove the test strip, shake off excess 
liquid and compare the reaction zone after 15 seconds with 
the colour scale provided with the test strips used. Multiply 
the concentration read from the colour scale by a factor of 5 to 
calculate the concentration in parts per million of peroxide in 
the test substance. 

Jelly strength (2.4.18). 80.0 per cent to 120.0 per cent of the 
labeled nominal value. 

Storage. Store protected from moisture. 

Labelling. The label states, where applicable, that the material 
is suitable for the preparation of pessaries and suppositories 
and, if so, the jelly strength. 

Hard Gelatin Capsule Shells 
Hard Gelatin Capsule Shells are soluble containers for 
incorporation of drugs, usually in the form of powders, pellets 
or granules, and are commonly intended for oral 
administration. The shells are acted upon by digestive fluids 
and the filled contents are released. They are composed of 
gelatin, water and additives such as plasticizers, humectants, 
surfactants, dispersing agents, flavouring agents, antimicrobial 
agents, sweetening agents, opacifying agents and one or more 
colouring agents permitted under the Drugs and Cosmetics 
Rules, 1945. Ingredients other than colouring agents and 
opacifying agents comply with the standards of this 
Pharmacopoeia. 

one 

e:tetory. Pharmaceutical aid. 

 i 

Description. Hard Gelatin Capsule Shells (shells or cases) 
consis t 

bear  

coloured, 

Shapes other than cylindrical can also be formed as per 
requirements. The two pieces are uncoloured or coloured; if 

; of two cylindrical, telescoping pieces (cap and body), 

n  

end of which is rounded and closed and the other, open. 

red, of identical or different colours; transparent or 
Opaque, partially or completely and printed or unprinted or 

 other surface markings. The cap overlaps the body and 
maintains a tight friction closure. The closure may be strengthened ned by suitable means. 
The shells are of various sizes, usually designated by different' n
umbers, 5 being the smallest and 000 the biggest. Shells of 

sizes 0 to 4 are commonly used. Shells of special shapes, 
sizes, lengths and designations are also available. The shells 
are smooth and uniform in size, shape and colour. Guidelines 
on dimensions with respect to different sizes of commonly 
used capsules are given in chapter 5.8. 

Identification 

Boil one capsule shell with 20 ml of water, allow to cool and 
centrifuge. To 5 ml of the supernatant liquid add 1 ml ofpicric 
acid solution and to another 5 ml add 1 ml of tannic acid 
solution; a precipitate is produced in each case. 

Tests 

Odour. Keep 100 capsule shells in a well-closed bottle for 24 
hours at a temperature between 30° and 40°; the shells do not 
develop any foreign odour. 

NOTE - In order to ensure that the quality of the shells is 
not affected by temperature and humidity, the capsule shells 
should be conditioned at a temperature of 25° ± 2° and a 
relative humidity of 50 ± 5 per cent for not less than 12 hours 
before conducting the test for Average weight. 

Average weight. Weigh 100 capsule shells and determine the 
average weight of a capsule. The average weight is within 
± 10 per cent of the target weight shown in Table 1. (As sizes 
0 to 4 are commonly used, detailed requirements are included 
for these sizes only. Requirements for other sizes may be 
decided upon mutually between the manufacturer of the Hard 
Gelatin Capsule Shells and the user). 

Table 1 - Target weight of capsules 

Size Target weight (mg) 
0 96 
1 76 
2 63 
3 50 
4 40 

Disintegration (2.5.1). 15 minutes, using discs. 

Microbial contamination (2.2.9). Total microbial count is not 
more than 103  CFU per g. 1 g is free from Escherichia coli and 
10 g is free from Salmonella and Shigella. 

Loss on drying (2.4.19). 12.5 to 16.0 per cent, determined on 
1.0 g by drying in an oven at 105° for 4 hours or to constant 
weight. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the size of the capsule shells; 
(2) that-pnly permitted colours, if any, have been used; (3) the 
storage conditions. 

- 
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GEMCITABINE HYDROCHLORIDE 

Gemcitabine Hydrochloride 

N H2  

0 

	

HO 	 0, 
, HCI 

OH F 

	

C9H 11 F2N304,HC1 
	

Mol Wt. 299.7 

Gemcitabine Hydrochloride is Gemcitabine Hydrochloride is 
2'-deoxy-2',2'-difluorocytidine hydrochloride. 

Gemcitabine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C 911 11F2N304,HC1, 

calculated on as is basis. 

CAUTION- Gemcitabine Hydrochloride is cytotoxic; Extra 
care required to prevent inhaling and exposing the skin to 
it. 

Category. Anticancer. 

Dose. 1000 mg per square meter over 30 minutes intravenously; 
once weekly for up to 7 weeks. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gemcitabine 

hydrochloride RS or with the reference spectrum of 
gemcitabine hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution (Solution 
A) is clear (2.4.1) and not more intensely colored than reference 
solution BYS7 (2.4.1). 

pH (2.4.24). 2.0 to 3.0, determined in solution A. 

Specific optical rotation (2.4.22). +43.0° to +50.0°, determined 
in solution A. 

Related substances. Determine by liquid chromatography 

with water. 

Reference solution (a). A solution containing 0.02 per cent 
w/v of substance under examination and gemcitabine impurity 
A RS in water. Further dilute 1.0 ml of this solution to 1 00.0 ml 
with water. 

Reference solution (b). A 0.01 per cent w/v solution of 
gemcitabine hydrochloride RS in water. 

Reference solution (c). Weigh 10 mg of the substance under 
examination in a small vial. Add 4.0 ml of a 16.8 per centit  w/v 
solution of potassium hydroxide in methanol, sonicate for 
5 minutes then seal with a cap. The mixture may be cloudy. 
Heat at 55 ° for a minimum of 6 hour to produce gemcitabine 
impurity B. Allow to cool, then transfer the entire contents 
the vial to a 100.0 ml volumetric flask by successively washing 
with a 1.0 per cent v/v solution of orthophosphoric acid. 
Dilute to 100.0 ml with a 1.0 per cent v/v solution of 
orthophosphoric acid and mix. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a buffer solution prepared by 

dissolving 13.8 g of sodium dihydrogen phosphate 
monohydrate in 900 ml of water, adjust the pH to 
2.5 with orthophosphoric acid and dilute to 1000 ml 
with water, 

B. methanol, 
- a gradient programme using the conditions given below, 

flow rate: 1.2 ml per minute, 
- spectrophotometer set at 275 nm, 
- injection volume: 20 gl. 

Time 	Mobile phase A 	Mobil phase B 

(in min) 	(per cent v/v) 	(per cent v/v) 

0 	 97 
	

3 

8 	 97 	 3 

13 	 50 	 50 

20 	 50 	 50 

25 	 97 
	

3 

Name 
	 Relative 

retention time 

Gemcitabine impurity A' 	 0.4 

Gemcitabine impurity B2 	 0.7 

Gemcitabine (Retention time: about 8 minutes) 	1.0  

' cytosine, 

2  gemcitabine a-anomer. 

the 
iritY B 

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 

- 	 - 

(2.4.14). 	 In*fi-efereria: solution (c). The test is not valid unIt 

examination in water and dilute to 25.0 ml with water. 	" gein citabi* is not less than 8.0. 
Test solution (a). Dissolve 50 mg of the subs, 	&Kier resolution bet en the peaks due to gemcitabine impt 

0 18 IP 2 

Inject reference solution (a) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
sec :ondary peak is not more than the area of the peak due to 

gemcitabine in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than twice the area of the peak due to 
gemcitabine in the chromatogram obtained with reference 
solution (a) (0.2 per cent). Ignore any peak with an area less 
than 0.5 times the area of the peak due to gemcitabine in the 

chromatogram obtained with reference solution (a) (0.05 per 

cent). 

Heavy metals (2.3.13). Dissolve 2.0 g in 20.0 ml of water. 12 ml 
of this solution complies with the limit test for heavy metals, 
Method D (10 ppm), using 10.0 ml of lead standard solution 

(I Pl3m). 
Sulphated ash (2.3.18). Not more than 0.1 per cent, dAtermined 
On 1.0 g in a platinum crucible. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances with the following 

o 
 d

ific ati 
mobile phase: 

. 
 hase: a buffer solution prepared by dissolving 

13.8 g of sodium dihydrogen phosphate monohydrate 

lity. in 900 ml of water, adjust the pH to 2.5 with 
orthophosphoric acid and dilute to 1000 ml with water, 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0. 

pct reference solution (b) and test solution (b). 

Iculate the content of C9H 12C1F2N304 . 

mcitabine Hydrochloride intended for use in the 
nufacture of parenteral preparations without a further 
7ropriate procedure for the removal of bacterial 
Jatoxins complies with the following additional 

rey uirement. 

Ba cterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
Un it per mg of gemcitabine. 
Sto rage. Store protected from moisture. 

G .rncitabine Injection 

Ge 
Ge 

sub 

mcitabine Injection is sterile material consisting of 
mcitabine Hydrochloride with or without auxiliary 
stances. It is filled in sealed container. 

Ge ncitabine Hydrochloride Injection contains not less than 
95. per cent and not more than 105.0 per cent of the stated 
am )ant of gemcitabine, C9H,IF2N304. 
The  

constituted solution complies with the re 'eiiiMtvi fpp 

'ill)/ of solution and Particulate matter stated 
Pa  

•enteral Preparations (Injections). 

GEMCITABINE INJECTION 

CAUTION: Gemcitabine Hydrochloride is cytotoxic; Extra 
care required to prevent inhaling and exposing the skin to 
it. 

Usual strengths. 40 mg per ml. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powder 
for Injections) and with the following requirements. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution (b). 

Tests 

pH (2.4.24). 2.7 to 3.3, determined in a 4.0 per cent w/v solution 
in 0.9 per cent w/v solution of sodium chloride. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution (a). Dissolve a quantity of powder to obtain a 
solution containing 0.2 per cent w/v of gemcitabine in water. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with water. 

Reference solution (a). A solution containing 0.02 per cent 
w/v each of substance under examination and gemcitabine 
impurity A RS in water. Dilute 1.0 ml of this solution to 
100.0 ml with water. 

Reference solution (b). A 0.01 per cent w/v solution of 
gemcitabine hydrochloride RS in water. 

Reference solution (c). Weigh a quantity of powder containing 
10 mg of the gemcitabine hydrochloride in a small vial. Add 
4.0 ml of a 16.8 per cent w/v solution of potassium hydroxide 
in methanol, sonicate for 5 minutes then seal with a cap. The 
mixture may be cloudy. Heat at 55° for a minimum of 6 hour to 
produce gemcitabine impurity B. Allow to cool, then transfer 
the entire contents of the vial to a 100.0 ml volumetric flask by 
successively washing with 1.0 per cent v/v solution of 
orthophosphoric acid and dilute to 100.0 ml with a 1.0 per 
cent v/v solution of orthophosphoric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. a buffer solution prepared by 

dissolving 13.8 g of sodium dihydrogen phosphate 
monohydrate in 900 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and dilute to 1000 ml with 
1vater, 

. 	/1 	B. methanol, 
gradieeprogramme using the conditions given below, 

 flow rate: 1.2 ml per minute, 

m 

Inj 

Ca 

Ge 
ma 
op 
en 

• 

1. 



- spectrophotometer set at 275 nm, 

- injection volume: 20 pl. 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobil phase B 
(per cent v/v) 

0 97 3 

8 97 3 

13 50 50 

20 50 50 

25 97 3 

Relative 
retention time 

Name 

GEMFIBROZIL CAPSULES GEMCITABINE INJECTION 

Gemcitabine impurity A' 
	

0.4 

Gemcitabine impurity B 2 
	

0.7 

Gemcitabine (retention time: about 8 minutes) 
	

1.0 

' cytosine, 

2  gemcitabine a-anomer. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0. 

Inject reference solution (a) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
peak corresponding to gemcitabine impurities A and B is not 
more than the area of the peak due to gemcitabine in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent), the area of any other secondary peak is not more than 
twice the area of the peak due to gemcitabine in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent) and the sum of the areas of all secondary peaks is not 
more than three times the area of the peak due to gemcitabine 
in the chromatogram obtained with reference solution (a) (0.3 
per cent). Ignore any peak with an area less than 0.2 times the 
area of the peak due to gemcitabine in the chromatogram 
obtained with reference solution (a) (0.02 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 

unit per mg of gemcitabine. 

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances with the following 

modifications. 

- mobile phase: a buffer solution prepared by dissolving 

13.8 g of sodium dihydrogen phosphate monohydrate 

in 900 ml of water, adjusting to pH 2.5 with 

orthophosphoric acid and dilute to 1000 ml with water, 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C 9H 11 F 2N304 in the injection. 

H 3 C 

CH3  

C15142203 	 Mol. Wt. 250.3 

Gemfibrozil is 5-(2,5-dimethylphenoxy) -2,2-dimethylpentanoic 

acid. 

Gemfibrozil contains not less than 99.0 per cent and not more 
than 101.0 per cent of C15112203, calculated on the anhydrous 
basis. 

Category. Hypolipidemic. 

Dose. 900 to 1500 mg daily. 

Description. A white or almost white, waxy, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gemfibrozil RS 

or with the reference spectrum of gemfibrozil. 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 

phase A. 

Reference solution. A 0.0004 per cent w/v solution of 

gemfibrozil RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(5  11m),  
- mobile phase: A. dissolve 0.58 g of sodium acetate in 

400 ml of water, adjusted to pH 4.0 with orthophosphoric 

 acid and add 600 ml of acetonitrile, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
-flow rate' 1.5 ml per minute, 

-spectrophotometer set at 276 nm, 
-- injection volume: 20 pl. 

Time 
	

Mobile phase A 
( (in min.) 
	

(per cent v/v) 
0 
	

100 
5 
	

100 
20 
	

0 
25 
	

0 
28 
	

100 

Relative 	Correction 
retention time 	factor 

Gemfibrozil impurity A' 	0.4 
	

0.5 
Gemfibrozil (Retention time: 
about 7 minutes) 	 1.0 

Gemfibrozil impurity C2 	1.3 
	

0.58 
Gemfibrozil impurity D 3 	1.5 	#0' 	1.8 
Gemfibrozil impurity E 4 	1.7 

	
0.5 

Gemfibrozil impurity I s 	2.0 
Gemfibrozil impurity H 6 	2.9 

	
0.6 

'2,5-dimethylphenol, 

2243-(2-ethoxyethoxy)propoxy]-1,4-dimethylbenzene, 

35 [3,6-dimethy 1-2- (prop-1-enyl)phenoxy]-2,2-dimethylpentanoi c  acid, 
45 [2,5-dimethy 1-4- (prop-1-enyl)phcnoxy]-2,2-dimethylpentanoic acid, 

'methyl 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate, 

61 ,3-bis( 2 ,5-dimethylphenoxy)propane. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to gemfibrozil impurities E and I is not more than 
twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The area of 
any peak due to gemfibrozil impurities A, D and H is not more 
than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent). The sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
( 0 .5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 
Sulphated ash (2.3.18). Not more than 0.1 per cent, 	_ 

2 . 0  g. Allow to stand for 1 hour after the moistening befo.re heati ng.  

Water (2.3.43). Not more than 0.25 per cent, determined on 
2.0 g. 

Assay. Dissolve 0.2 g in 25 ml of methanol, add 25 ml of water 
and 1 ml of 0.1 M hydrochloric acid. Titrate with 0.1 Msodium 
hydroxide, determining the end point potentiometrically 
(2.4.25). Read the volume added between the 2 points of 
inflexion. 

1 ml of 0. 1 Msodium hydroxide is equivalent to 0.02503 g of 
C1 5112203 • 

Storage. Store protected from light. 

Gemfibrozil Capsules 

Gemfibrozil Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
gemfibrozil, C 15H2203 . 

Usual strengths. 300 mg; 600 mg. 

Identification 

Shake a quantity of the contents of the capsules containing 
0.5 g of Gemfibrozil with 10 ml ofn-hexane for 10 minutes, filter 
through a filter paper previously washed with 20 ml of 
n-hexane, evaporate the filtrate to dryness on a water-bath 
and then dry over silica gel at a pressure of 2 kPa for 2 hours 
or until a waxy solid is obtained. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with gemfibrozil RS or with the reference spectrum 
of gemfibrozil. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.2 M phosphate buffer pH 7.5, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 276 nm (2.4.7). Calculate the content of 
C I5H2203  in the medium from the absorbance obtained from a 
solution of known concentration of gemfibrozil RS in the 
dissolution medium, adding the minimum quantity of 0.1 M 
sodium hydroxide, if necessary, for complete dissolution. 

D.
-  Not less than 75 per cent of the stated amount of C I  5H2203 . - 

Related substances. Determine by liquid chromatography 
24,14 	-\ 

Gemfibrozil Mobile phase B 
(per cent v/v) 

0 

0 
100 

100 

0 



- flow rate: 1 ml per minute, 

- spectrophotometer set at 276 nm, 

- injection volume: 20 pl. 
Inject reference solution (b). The test is not valid unless the 

resolution between the peaks due to gemfibrozil 
and gemfibrozil 

methyl ester is not less than 4.0. 
Inject reference solution (a) and the test solution. 

Calculate the content of Cts} -12203 in the capsules. 

Reference solution. Dilute 5.0 ml of the test solution to 
100.0 nil with the solvent mixture. Further dilute 5.0 ml of this 

solution to 25.0 ml with the solvent mixture. 

Chromatographic  _ aoc
stainless

de  cyi se  
steel 

eynsel  system c  
molumn 25 cm x 4.6 mm, packed with 

bonded to porous silica (5 pm) (such as 
Cosmosil C 18), 
column temperature: 45°, 
mobile phase: A. a solution containing 2.0 g of 
ammonium acetate and 3.5 g of sodium perchlorate in 

650 ml of water, adjusted to pH 2.2 with 
orthophosphoric acid, 

B. acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 20 pl. 

Time 
	Mobile phase A 
	Mobile phase B 

(in min.) 
	(per cent v/v) 
	(per cent v/v) 

0 
	 81 
	 19 

25 
	

81 
	

19 

35 
	

47 
	

53 

40 
	

47 
	

53 

45 
	81 
	

19 

50 
	

81 
	 19 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 

to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Cosmosil C 18), 

- column temperature: 45°, 
- mobile phase: a mixture of 70 volumes of buffer solution 

prepared by dissolving 2.0 g of ammonium acetate and 
3.5 g of sodium perchlorate in 650 ml water, adjusted 
to pH 2.2 with orthophosphoric acid, and 30 volumes 
of acetonitrile, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 270 mu, 
- injection volume: 20 gl. 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and test solution (b). 

Calculate the content of C 19}124FN5S07. 

Storage. Store protected from light and moisture. 

ote 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

rypeak is not more than the area of the principal peak 
in chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary peaks 

is not 

more  (1.5 pe coerneoth 

Sulphated 

than 1.5 times the area of the principal peak in 
the 

e et  

tromatogram obtained with the reference solution 

 ash (2.3.18). Not more than 0.2 per cent. 

Gemifloxacin Tablets 
Gemifloxacin Mesylate Tablets 

Gemifloxacin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
gemifloxacin, C i8H20F1•1504. 

Usual strength. 320 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

J 

, CH 3S020 

COON 

Mol. Wt. 485.5 

Wa aetatee:nt mixture. 80 volumes of water and 20 volumes of I  

0.4g. 

Assay . 	

3). 4.0 per cent to 7.0 per cent, determined on 

r. Determine by liquid chromatography (2.4.14). 
Soc.slsv 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of 0.01 M hydrochloric acid, 

rence solution (a). A 0.05 per cent wi:v - 9alutiAn 	Test .solutions . Ul.se the filtrate. Dilute the filtrate, if necessary 

=== 
111.a.■•■="2",■:". 

Test 
exam 

Test 

with 

Refe 
gem i 

solution (a). Dissolve 50 mg of the substance under Speed and time. 50 rpm and 45 minutes. 
ination in 100.0 ml of the solvent mixture. Withdraw a suitable volume of the medium and filter. 
solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
the solvent mixture. 	

Determine by liquid chromatography (2.4.14). 

floxacin mesvlate RS in the solvent ml 	 water 

GEMIFLOXACIN TABLETS 

GEMFIBROZIL CAPSULES 

Disperse a quantity of the contents of the 
Test solution. Disp  
capsules containing 0.4 g of Gemfibrozil with 

methanol and 

dilute to 100.0 ml with methanol. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

100.0 ml with the mobile phase. Further dilute 1.0 ml of this 

RS (p-xy 

solution to 5.0 ml with the mobile phase. 

Reference solution (h). 
A 0.0004 per cent wlv solution of 

gemfibrozil imp urity ,4 	lenol RS) in the mobile phase. 

Reference solution (c). 
A solution containing 0.001 per cent 

wlv of gemfibrozil methyl ester RS 
and 0.0004 per cent w/v of 

gemfibrozil impurity A RS 
in reference solution (a). 

Inject reference solution 
 unless the 

resolution between the peaks due to gemfibrozil and gemfibrozil 
methyl ester is not less than 4.0 and the resolution e 

the peaks due to g 
impurity A is not less than 1.2. 

emfibrozil methyl ester and gemfibrzil 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to gemfibrozil impurity A 

eak in the chromatogram 
is not more than the area of the p obtained with reference solution (b) (0.1 per cent). The area of C191-124FN5S07 

any other secondary peak 
	Mesylate 	

lic acid 

is 743-(aminomethyl) -  

pe 	
d with reference solution 

peak in the chromatogram obtained  4-(methoxygnino)-1-pyrrolidiny1-1-1-cycloProPyl-6-fluoro- eak is not more than the area of the 

other than gemfibrozil impurity A is not more than 2.5 times 1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxy (a) (0.2 per cent). The sum of areas of all the secondary peaks 

the area of the peak in the chromatogram obtained with methanesulphonate. 

reference solution (a) (0.5 per cent). 	

Gemifloxacin Mesylate contains not less than 98.0 per cent 

Other tests. Comply With 	
on the anhydrous basis. h the tests stated under Capsules. 	
and not more than 102.0 per cent of CI9H24FN5S07, calculated 

quantity of powder containing 0.15 g of Gemfibrozil with 50 m Dose. 
	 owder. 

add 20 ml of water, 1 ml of glacial acetic acid 

and dilute to Description. An off white to light brown coloured p 

of methanol, 
shake on a mechanical shaker for 10 minutes, 

100.0 ml with methanol, 
filter. Dilute 1.0 ml of the filtrate to 

5.0 ml with the mobile phase. 
Reference solution (a). 

Dissolve 30 mg of g 

l of methanol, add 1 ml of glacial acetic acid and dilute 
emfibrozil RS in 

80 m 
to 100.0 ml with water. 

Referenc solution (b). 
A 0.01 per cent w/v solution of 

gemfibrozil methyl ester RS 
in a solution prepared by diluting 

1 volume of the test solution to 3 volumes with the mobile 

- a stainless steel column 10 cm x 4.6 mm, p acked with Solvent mixture. 80 volumes of water and 2 0 volumes 0  

Chromatographic system 	
(2.4.14). 

- mobile phase: a mixture of 1 volume 
bfecicial acetic - Test .01utio4f4D_ 

issolve 50 mg of the substance under endcapped octadecylsilane bonded to
p orous silica 

	

,y,._,,,,,, ..V.,_.,z 	
a cOkil i i r i I e _ -:„.,.,, 

(311m), 	
.;-*-.,,,f 	- 	',;"-=:k 

acid, 19 volumes of Water and 80 volumes of methanol, 
examination in 100.0 ml of solvent mixture. 

, 	----.-̀--, .-- 
`'''s1--. 	

-, 
--- 	

- 
---; 

Use chromatogr
ltion (c). The test is not val 

aphic system as described in the AssaY. 
Gemifloxacin Mesylate 

H 2N 

H 3CO - N 

14 
Assay. Determine by liquid chromatography (2.4.). 

l 	320 mg daily. Test solution. 
Mix the contents of 20 capsules. Disperse a 

Category. Antibacterial. 

I dentification 
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

gemifloxacin 

mesylate RS 
or with the reference spectrum of gemifloxacin  

mesylate. 

Tests 

Related substances. 
Determine by liquid chromatographY_ 

phase. 



01-/ 	0 

N111HC 143 
 CH3 	 
OH 

NH 2  
0 A 	 

.7 H 

0 

	 N H2  

, x 1-12 SO4  

IP 2018 

Assay. Determine by liquid chromatography (2.4.14). 

Inject the reference solution and the test solution. 

Solvent mixture. 80 volumes of water and 20 volumes of Chromatograph tem  

acetonitrile. 	
- 

a stainless steel column 25 cm x 4.6 mm, pack 

Test solution. 
Weigh and powder 20 tablets. Disperse a quantity 

	
octadecylsilane bonded to porous silica (5 

mm) ( Such 

of the powder containing about 20 mg of the gemifloxacin 
	as Hypersil BDS C18 ), 

with 100.0 ml of the solvent mixture, filter. 	
- column temperature: 45°, 

iture 

Reference solution (a). 
A 0.025 per cent w/v solution of 	

- mobile phas 
prepared by dissolving 6.0 g 

e: a mixture of 75 volumes of a buffer solution 

gemifloxacin mesylate RS 
in the solvent mixture. 	

of ammonium acetate and 

10.5 g of 
sodium perchlorate monohydrate 

in 1950 ml 

Reference solution (b). 
Dilute 1.0 ml of reference solution (a) 	O 	adjusted to pH 2.2 with 

orthophosphoric acid 

to 100.0 ml with the solvent mixture. 	
and 25 volumes of acetonitrile,  

- 
Chromatographic system 	 with 	

flow rate: 1.2 ml per minute, 

	

- a stainless steel column 25 cm x 4.6 ram, packed ith 
	- spectrophotometer set at 272 nm, 

	

octadecylsilane bonded to porous silica (5 mm) ( Such 
	- injection volume: 10 µl. 

-

mobile phase: A. buffer solution prepared by dissolving Inject the reference solution. The test is not valid unless the 

6.0 g of ammonium acetate and 10.5 g of sodium 
theoretical plates is not less than 2000, the tailing factor licate 

is not 
as phenomenex Luna C18), 

perchlorate monohydrate 
in 1950 ml of water, 

adjusted more than 2.0 and the relative standard deviation for rep 
injections is not more than 2.0 per cent. 

B. acetonitrile, 	
Inject the reference solution and the test solution. 

to pH to 2.2 with 
orthophosphoric a cid, 

C t hydrofuran 	
Calculate the content of C

. tera , 

- spectrophotometer set at 272 nm, 	 equivalent amount of Gemifloxacin. 

- ,.,c4._, 

GEMIFLOXACIN TABLETS 

Reference solution. 
A 0.047 per cent w/v solution of 

gemifloxacin mesylate RS 
in the dissolution medium. Dilute 

5 ml of this solution to 50 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm) ( Such 

as Hypersil BDS C 18 ), 

- column temperature: 45°, 

-
mobile phase: a mixture of 75 volumes of a buffcetate a

er solution 
 

prepared by dissolving 6.0 g of 
ammonium a  

10.5 g of 
sodium perchlorate monohydrate 

in 1950 ml 

of water, adjusted to pH 2.2 with 
orthophosphoric acid 

and 25 volumes of acetonitrile,  

- flow rate: 1.5 ml per minute, 

-
spectrophotometer set at 272 nm, 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than twice the area of the princip

on  
al 

peak in the chromatogram obtained with reference soluti 
(b) (2.0 per cent) and the sum of areas of all the secondary 

- injection volume: l0 ii. . 	
peaks is not more than three times d the area of thee e principal 

Inject the reference solution. The test is not valid unless the p 
	

Tablets. 

eak in t he chromatogram obtaine with referen solution 

theoretical plates is not less than 2000, the tailin facto 
more than 2.0 and the relative standard deviation for replicate Other  tests. Comply 

g 	 with the tests stated under 

injection is not more than 2.0 per cent. 

(2 	 is sys 	 d with .4.14). 	

gemifloxacin mesylate RS in water. Related substances. Determine by liquid chromatography 
Reference solution. 

A 0.01 per cent w/v solution of 

(in min.) (per cent v/v) 	
per cent v/v) 	(per cent v/v) 

30 	42 	 55 	 3 

32 	92 	 5 	 3 

40 	92 	 5 	 3 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 5.0 per cent. 

Time Mobile phase A Mobile phase B 
Mobile  phase C 

0 	92 	 5 3 

Calculate the content of Ci814
-20FN504in the tablet. 	

of powder containing about 100 mg of gemifloxacin, in 
water 

C 1 81-120FN 50 4 - 	

filtrate to 100.0 ml with water. 

Test solution. 
Weigh and powder 20 tablets. Disperse a quantity 

D. Not less than 70 per cent of the stated amount 
of  and  dilute to 100.0 ml with water and filter. Dilute 10.0 ml of the 

- a gradient programme using the conditions given below, 
	

181120FN504 in the tablets. 

.--.,,,,.„ 	Labelling. 
The label states the strength in terms of the ,,, , -.4,-----, 

- flow rate: 1.2 ml per minute, 	

„, storage. Store protected from light and moisture. 

• 

- injection volume: 10 

0201 8  
GENTAMICIN SULPHATE 

Gentamicin Sulphate Apply to the plate 10 ill of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydrin solution 
and heat at 110° for 5 minutes. The three principal spots in the 
chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 
solution. 

B. Dissolve 10 mg in 1 ml of water and add 5 ml of a 40 per cent 
w/v solution of sulphuric acid. Heat on a water-bath for 

10 minutes, cool and dilute to 25 ml with water. When examined 
in the range 240 nm to 330 nm (2.4.7), the resulting solution 
shows no absorption maximum. 

C. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution. 

NH 2  D. Gives reaction (A) of sulphates (2.3.1). 

Gentamyci n R 2 	R3  

NHCH3 
NH 2 

 NH2 
 NH2  CH3 

Cl 
	 C H3 

C2 	 C H3 

C la 
	 H 

C2a 
	 H 

Gentamicin Sulphate is a mixture of the sulphates of 
antimicrobial substances produced by Micromonospora 

purpurea. 

Gentamicin Sulphate has a potency of not less than 590 j.tg of 
gentamicin per mg, calculated on the dried basis. 

Category. Antibacterial. 

Dose. By intramuscular or slow intravenous injection, over at 
least 3 minutes or by intravenous infusion, 2 to 5 mg per kg 
body weight daily, in divided doses. 

D escription. A white or almost white powder; hygroscopic. 

Identification 

Tests A and B may be omitted iftests C and D are carried out. 
Test C may be omitted if tests A, B and D are carried out. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. The lower layer obtained by shaking together 
equal al volumes  d  an    a  o l  strong to  ngasmempaornait.  ae solution, chloroform and 
methano l 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of water. 

Tests 

Appearance of solution. A4.0 per cent w/v solution in carbon 

dioxide -free water (solution A) is clear (2.4.1), and not more 
intensely coloured than degree 6 of the appropriate range of 
reference solutions (2.4.1). 

pH (2.4.24). 3.5 to 5.5, determined in solution A. 

Specific optical rotation (2.4.22). +107° to +121°, determined 
in a 10.0 per cent w/v solution. 

Composition of gentamicin sulphate. Determine by liquid 
chromatography (2.4.14). 

Test solution. Add 5 ml of methanol and 4 ml ofphthalaldehyde 

reagent to 10 ml of a 0.1 per cent w/v solution of the substance 
under examination in water, mix, add sufficient methanol to 
produce 25 ml, heat on a water-bath at 60° for 15 minutes and 
cool. If the solution is not used immediately, cool to 0° and 
use within 4 hours. 

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.1 per cent w/v solution of 
gentamicin sulphate RS in place of the solution of the 
substance under examination. 

Chromatographic system 
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 
(5 µm), 

- mobile phase: a solution containing 0.55 per cent w/v of 
sodium heptanesulphonate monohydrate in a mixture 

of 70 volumes of methanol, 25 volumes of water and 

5 volumes of glacial acetic acid, 
- -flow rate 1.5 ml per minute, 

spectrophotometer set at 330 nm, 

injection volume: 204 
Reference solution. A 0.5 per cent w/v solution ol-kentOtic*: ,:.  

,u/phate  RS in water. 



Assay. Determine by the microbiological assay of antibiot 
Method A (2.2.10), and express the result in lig of gentam 

per mg. 
icM 

FE - lithe solution is not used immediately, cool to 0 0 
 use within 4 hours. 

umatographic system 
a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 
packed with octadecylsilane bonded to porous silica 
(5gm), 
mobile phase: 0.025 M sodium heptanesulphonate 
monohydrate in a mixture of 70 volumes of methanol, 
25 volumes of water and 5 volumes of glacial acetic 
acid, 
flow rate:1.5 ml per minute, 
spectrophotometer set at 330 nm, 
injection volume: 20 pl. 

NO 
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Inject the reference solution. The test is not valid unless the 
resolution between any two peaks is not less than 1.25, the 
capacity factor determined from the gentamicin C 1  peak is 

between 2 and 7, the column efficiency determined from the 
gentamicin C2 peak is not less than 1200 theoretical plates. 

Inject the reference solution and the test solution. The elution 
order is gentamicin C I , gentamicin C la, gentamicin C2a, and 

gentamicin C2. Calculate the content of gentamicin C,, 

gentamicin C I., gentamicin C2., and gentamicin C2 in the portion 

of gentamicin sulphate taken by the formula: 

100r f / r , 

in which r f is the peak area response corresponding to the 
particular gentamicin; and r , is the sum of the area responses 
of all four peaks: the content of gentamicin C I  is between 25 
per cent and 50 per cent, the content of gentamicin C la  is 

between 10 per cent and 35 per cent, and the sum of the 
contents of gentamicin C 2a  and gentamicin C2 is between 25 

per cent and 55 per cent. 

Sulphate. 32.0 to 35.0 per cent of SO4, calculated on the dried 
basis, determined by the following method. Dissolve 0.25 g in 
100 ml of distilled water, adjust the pH to 11 with strong 

ammonia solution and add 10 ml of 0.1 M barium chloride. 

Titrate with 0.1 M disodium edetate using 0.5 mg of 

metalphthalein as indicator; when the colour of the solution 
begins to change add 50 ml of ethanol (95 per cent) and 

continue the titration until the violet-blue colour disappears. 
Perform a blank determination and make any necessary 
correction. 

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of 

sulphate, SO4 . 

Methanol. Not more than 1.0 per cent w/w. Determine by gas 
chromatography (2.4.13). 

Test solution (a). A 25 per cent w/v solution of the substance 

under examination. 

Test solution (b). A solution containing 25 per cent w/v of the 
substance under examination and 0.25 per cent v/v of 
1-propanol (internal standard). 

Reference solution. A solution containing 0.25 per cent v/v of 

methanol and 0.25 per cent v/v of the internal standard. 

Chromatographic system 
- a column 1.5 m x 4 mm, packed with porous polymer 

beads (80 to 100 mesh)(such as Porapak Q), 

- temperature: 
column. constant at a point between 120° and 140°, 
inlet port and detector. 50° higher than column 
temperature, 	 , 

- flow rate: constant at 30 to 40 ml per minute]  

gas. 

r 
Gentamicin Sulphate intented for use in the manufacture of
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins complies' with  
the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 1.67 Endotoxin 
Units per mg of gentamicin. 

Sterility. Complies with the test for sterility (2.2.11). 

Storage. Store protected from moisture. If it is intended for 
use in the manufacture of parenteral or ophthalmic 
preparations, the container should be sterile and sealed so as 

to exclude micro-organisms. 

Labelling. The label states (1) the potency in terms of lug of 

gentamicin per mg; (2) whether or not the contents are intended 
for use in the manufacture of parenteral or ophthalmic 

preparations. 

Gentamicin Cream 
Gentamicin Sulphate Cream 

Gentamicin Cream is a viscous oil-in-water emulsion containing 
Gentamicin Sulphate dissolved in the aqueous phase. 

Gentamicin Cream contains not less than 90.0 per cent andnot 
more than120.0 per cent of the stated amount of gentamicin. 

Usual strengths. 0.1 per cent w/w and 0.3 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.6). coating 

the plate with silica gel G. 

Mobile phase. The lower layer obtained by shaking equal 

volumes of strong ammonia solution, chloroform 
and 

methanol and allowing to separate. 

7.5 mg of Gentamicin with 20 ml of chloroform, extract with 10  
Test Solution. Disperse a quantity of the cream containing 

ml of .outer awl use the aqueous layer. 	
ion of 

e_ference 'Solution. A 0.075 per cent w/v solui 

amicin' sulphate RS in water. 

solution . iinIu  

chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 

 

and heat at 105° for 2 minutes. The three principal spots in the 

Apply to the plate 20 ill of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydin solution 

test for Composition of gentamicin sulphate, the four 
peaks in the chromatogram obtained with the test 

n 

 
correspond to the four peaks in the chromatogram 

tamed with the reference solution. 

In 

ctii 

the l 

Tests 

Composition of Gentamicin Sulphate. Determine by liquid 
chromatography (2.4.14). 

Test solution. Disperse a quantity of the creampntaining 
15 mg of Gentamicin in 10 ml of chloroform, add 10 ml of a 
0.25 per cent w/v solution of sodium tetraborate, shake 
vigorously, centrifuge and separate the aqueous layer. Repeat 
the extraction with two quantities, each of 5 ml of sodium 
tetraborate solution, combined the aqueous extract and dilute 
to 25.0 ml with the same solution and filter. To 10 ml of the 
resulting solution add 5 ml of methanol, swirl and add 4 ml of 
phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
coo l.  

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate RS in place of the solution of the 
preparation under examination. To 10 ml of the resulting 
solution add 5 ml of methanol swirl and add 4 ml of 
phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
cool. 

times of about 0.13 (reagent), 0.27 (component C 1 ), 0.65 
(component C ia), 0.85 (component C2a) and 1.00 (component 
C2)• 

Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to component C I  is 
about 75 per cent of the full-scale deflection on the recorder. 
Plot a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution between the peaks due 
to C2a  and C2 is not less than 1.3. 

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate RS, calculate the response 
factors for components C,, C I., C2a  and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components C I , C l a , 
C2a  and C2 in the cream. The proportion are with in the following 
limits C I , 25.0 to 50.0 per cent; C la, 10.0 to 35.0 per cent; C2+ C2a  
25.0 to 55.0 per cent. 

Other tests. Complies with the tests stated under Cream. 

Assay. Weigh a quantity of the cream containing 3 mg of 
Gentamicin, dissolve in 20 ml ofchlorofirm, shake vigorously 
with 75 ml of phosphate buffer pH 8.0 and allow to separate. 
Dilute 10 ml of the aqueous layer to 50 ml with phosphate 
buffer pH 8.0. 

Carry out the microbiological assay of antibiotics, Method A 
(2.2.10). 

Calculate the content of gentamicin in the cream, taking each 
1000 Units found to be equivalent to 1 mg of gentamicin. 

Labelling. The label states the quantity of active ingredient in 
terms of the equivalent amount of gentamicin. 

Gentamicin Eye Drops 
Gentamicin Sulphate Eye Drops 

Gentamicin Eye Drops are a sterile solution of Gentamicin 
Sulphate in Purified Water. 

Gentamicin Eye Drops contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
gentamicin. 

Usual strength. 0.3 per cent w/v of gentamicin. 

Calculate the percentage w/w of methanol taking 0.792 g as  its 
weight per ml (2.4.29) at 20°. 

Sulphated ash (2.3.18). Not more than 1.0 per cent, determi ned 

on 0.5 g. 

Loss on drying. Not more than 18.0 per cent, deterinined on 
1.0 g by drying in an oven at 110°, at a pressure not exceed ing 

0.7 kPa for 3 hours. B. 
pr 
so 
ob 

If ne :essary, adjust the methanol content of the mobile phase, Identification 
so that in the chromatogram obtained with the reference  

solution the retention time of the component c. ,2 is 1016 20 A. betepnine -b) thin-layer chromatoraphy (2.4.6 minu ), coating 
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Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to compon ent C I  is  

about 75 per cent of the full-scale deflection on the recorder . 
Plot a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution between the peaks due 
to components C2a  and C2 is not less than 1.3. 

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 

declared for gentamicin sulphate RS, calculate the response 

factors for components C I , C I a, C2a  and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components C,, 

C l a , C2a  and C2 in the eye drops. The proportion are within the 
following limits. C I , 25.0 to 50.0 per cent; C ia, 10.0 to 35.0 per 

cent; C2 + C2a, 25.0 to 55.0 per cent. 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10) on a solution prepared in the following manner. 

Dilute a volume of the eye drops containing about 15 mg of 

gentamicin to 50.0 ml with sterile phosphate buffer pH 8.0 and 

dilute 10.0 ml of the resulting solution to 50.0 ml with the same 

solvent. 
Calculate the content of gentamicin in the eye drops, taking 

each 1000 Units found to be equivalent to 1 mg of gentamicin. 

Labelling. The label states the quantity of active ingredient in 

terms of the equivalent amount of gentamicin. 

pH (2.4.24). 6.5 to 7.5. 
Composition of gentamicin sulphate. Determine by liquid 
chromatography (2.4.14). 

Test solution. Dilute a suitable volume of the eye drops with 

water to contain 0.045 per cent w/v of gentamicin. To 10 ml of 
the resulting solution add 5 ml of methanol, swirl and add 4 ml 

of phthalaldehyde reagent, mix, add sufficient methanol to 

produce 25 ml, heat on a water-bath at 60° for 15 minutes and 

cool. 

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate RS in place of the solution of the 

preparation under examination. 

Chromatographic system 
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 

(5 gm), 
- mobile phase: 0.025 M sodium heptanesulphonate 

monohydrate in a mixture of 70 volumes of methanol, 

25 volumes of water and 5 volumes of glacial acetic 

acid, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 330 nm, 
- injection volume: 5 

If necessary, adjust the methanol content of the mobile phase 
so that in the chromatogram obtained with the reference 
solution the retention time of component C2 is 10 to 20 minutes 
and the peaks are well separated with relative retention times 
of about 0.13 (reagent), 0.27 (component C 0.65:(component 

C la), 0.85 (component C 2a) and 1.00 (component G). 

Mobile phase. The lower layer obtained by shaking together 

equal volumes of strong ammonia solution, chloroform and 

methanol and allowing to separate. 

Test solution. A volume of the eye drops containing 60 gg of 

gentamicin. 

Reference solution. Dissolve 0.1 mg of gentamicin sulphate 

RS in a volume of water equivalent to the volume of the eye 

drops used. 
Apply to the plate the specified volumes of each solution. 
After development, dry the plate in air, spray with ethanolic 

ninhydrin solution and heat at 110° for 5 minutes. The three 
principal spots in the chromatogram obtained with the test 
solution correspond to those in the chromatogram obtained 
with the reference solution. 
B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution. 

Tests  

'NJ 

■ 1‘ 

Gentamicin Injection 
Gentamicin Sulphate Injection 

Gentamicin Injection is a sterile solution of Gentamic 
Sulphate in Water for Injection. 

Gentamicin Injection contains not less than 95.0 per cent and 

not more than 110.0 per cent of the stated amount of 

gentamicin. 
Usual strengths. The equivalent of 10 mg per ml and 40 mg 

per ml of gentamicin. 
Description. A clear, colourless to pale-yellow solution with a 

faint odour. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase: The lower layer obtained by shaking togeth . 

equal Volumes of 13.5 M ammonia, chloroform and methanol 

and allowing to separate. 

Tests 

pH (2.4.24). 3.0 to 5.0. 

chromatography (2.4.14). 
Composition of gentamicin sulphate. Determine by liquid 

Test solution. Add 5 ml of methanol to 10 ml of a solution 
prepared by diluting a suitable volume of the injection with 
water to contain the equivalent of 0.045 per cent w/v of 
gentamicin, swirl and add 4 ml of phthalaldehyde reagent, 
mix, add sufficient methanol to produce 25 ml, heat on a water-
bath at 60° and cool. If the solution is not used immediately, 
cool at 0° and use within 4 hours. 

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate RS in place of the solution of the injection 
under examination. 

Chromatographic system 
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 
(5 11m), 

- mobile phase: 0.025 M sodium heptanesulphonate 
am co idnohydrate in a mixture of 70 volumes of methanol, 
25 volumes of water and 5 volumes of glacial acetic 

and the peaks 

rate: I.5 ml per minute, 
- 

so that in the chromatogram obtained with the reference 

spectrophotometer set at 330 nm, 
injection volume: 5 pl. 

If 
necessary, adjust the methanol content of the mobile phase 

solution the retention time of component C 2  is 10 to 20 minutes 
peaks are well separated with relative retention times 

of about 
0.13 (reagent), 0.27 (component C,), 0.65 (component 

CO, 0.85 (component C 2a) and 1.00 (component C2).. 	- 
Adjust the sensitivity and the volume of reference solution 
i
njected so that the height of the peak due to e°mPonent c i  is 
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about 75 per cent of full-scale deflection on the recorder. Plot 
a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution factor between the peaks 
due to components C2a  and C2 is not less than 1.3. 

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate RS, calculate the response 
factors for components C I , C ia, C2„ and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components C I , 
C C2a  and C2 in the injection. The proportions are within the 
following limits. C I , 25.0 to 50.0 per cent; C id, 10.0 to 35.0 per 
cent; C, r C2a , 25.0 to 55.0 per cent. 

Bacterial endotoxins (2.2.3). Not more than 1.67 Endotoxin 
Units per mg of gentamicin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), and express the result in mg of gentamicin 
per ml. 

Calculate the content of gentamicin in the injection, taking 
each 1000 Units found to be equivalent to 1 mg of gentamicin. 

Labelling. The label states the strength in terms of the 
equivalent amount of gentamicin in a suitable dose-volume. 

Gentamicin Ointment 
Gentamicin Sulphate Ointment 

Gentamicin Ointment is a dispersion of Gentamicin Sulphate 
in microfine powder in white soft paraffin or other suitable 
anhydrous greasy basis. 

Gentamicin Ointment contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
gentamicin. 

Usual strengths. 0.1 per cent w/w and 0.3 per cent w/w. 

Identification 

A. Determine by thin - layer chromatography (2.4.6), coating 
the plate with silica gel G. 

Mobile phase. The lower layer obtained by shaking equal 
volumes of strong ammonia solution, chloroform and 
methanol and allowing to separate. 

Test-Olutian:-Mix a quantity of the ointment containing 7.5 
mg ofGentaniiein with 20 ml of chloroform, extract with 10 ml 
afwater and use the aqueous layer. 

Test solution. Dilute a volume of the injection with sufficient 
water to produce a solution containing 0.5 per cent w/v of 
gentamicin. 

Reference solution. A 0.8 per cent w/v solution of gentamicin 
sulphate RS in water. 

Apply to the plate 6µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with ethanolic 
ninhydrin solution and heat at 105° for 2 minutes. The three 
principal spots in the chromatogram obtained with the test 
solution correspond to those in the chromatogram obtained 
with the reference solution. 

B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution. 
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Reference Solution. A 0.075 per cent w/v solution of 
gentamicin sulphate RS in water. 

Apply to the plate 20 IA of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydin solution 
and heat at 105° for 2 minutes. The three principal spots in the 
chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 
solution. 
B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution. 

Tests 

Composition of Gentamicin Sulphate. Determine by liquid 
chromatography (2.4.14). 

Test solution. Disperse a quantity of the ointment containing 
20 mg of Gentamicin in 10 ml of chloroform, add 20 ml of a 

0.25 per cent w/v solution of sodium tetraborate, shake 
vigorously, centrifuge and separate the aqueous layer. Filter 
and dilute to 50.0 ml with water. To 10 ml of the resulting 

solution add 5 ml of methanol, swirl and add 4 ml of 

phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
cool. 

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate RS in place of the solution of the 
preparation under examination. To 10 ml of the resulting 
solution add 5 ml of methanol, swirl and add 4 ml of 

phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
cool 

NOTE - If the solution is not used immediately, cool to O' 

and use within 4 hours. 

Chromatographic system 
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 
(5M), 

- mobile phase: 0.025 M sodium heptanesulphonate 

monohydrate in a mixture of 70 volumes of methanol, 

25 volumes of water and 5 volumes of glacial acetic 

acid, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 330 nm, 
- injection volume: 20 

If necessary, adjust the methanol content of the mobil e pha se.  

so  that in the chromatogram obtained with the reference 
solution, the retention time of the componept C2 is 10 to 20 

minutes and the peaks are well separated with relative retention 

times of about 0.13 (reagent), 0.27 (component ,), 0 .65 
 (component CI O, 0.85 (component C2a) and 1.00 ( comp onent  

02). 

Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to component c, i s 

 about 75 per cent of the full-scale deflection on the recorder. 
Plot a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution between the peaks due 
to C2a and C2 is not less than 1.3. 

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate RS, calculate the response 
factors for components C I , Cia, C2a  and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components C I ,Cia, 
C2a  and C2 in the cream. The proportion are with in the following 
limits. C I , 25.0 to 50.0 per cent; C la , 10.0 to 35.0 per cent; C2+ 

C2a  25.0 to 55.0 per cent. 

Other tests. Complies with the tests stated under Ointments. 

Assay. Weigh a quantity of the ointment containing 4 mg of 
Gentamicin, dissolve in 50 ml of chloroform, extract with three 
quantities, each of 20 ml, of sterile phosphate buffer pH 8.0, 
combine the extracts and dilute to 100.0 ml with phosphate 

buffer pH 8.0. Dilute 10.0 ml of the resulting solution to 50.0 ml 
with phosphate buffer pH 8.0. 

Carry out the microbiological assay of antibiotics, Method A 

(2.2.10). 

Calculate the content of gentamicin in the ointment. taking 

each 1000 Units found to be equivalent to 1 mg of gentamicin. 

Labelling. The label states the quantity of active ingredient in 
terms of the equivalent amount of gentamicin. 

Glibenclamide 
Glyburide  

Glibenclamide contains not less than 99.0 per cent and not 
more than 101.0 per cent of C231 -128C1N305S, calculated on the 
dried basis. 

Category. Hypoglycaemic. 

Dose. 5 mg daily, adjusted according to response; maximum 
15 nig daily, after food. 

Description. A white or almost white, crystalline powder. 

Identification 

Tc ,! .4 may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glibenclamide 
RS or with the reference spectrum of glibenclamide 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.01 M methanolic hydrochloric 
acid shows an absorption maximum at about 300 nm and a 
less intense maximum at about 275 nm; absorbance at about 
300 nm, about 0.63 and at about 275 nm, about 0.29. 

C.In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution. 

D.Dissolve 20 mg in 2 ml of sulphuric acid (96 per cent w/w); 
the solution is colourless and exhibits a blue fluorescence 
under ultraviolet light at 365 nm. Dissolve about 0.1 g of chloral 
hydrate in the solution; within 5 minutes the colour changes 
to deep yellow and after about 20 minutes a brownish tinge is 
produced. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in ethanol 
(95 per cent), prepared with the aid of heat, is clear (2.4.1), 
and colourless (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 
Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of methanol. 

Reference solution. A 0.00125 per cent w/v solution of 
glibenclamide RS in methanol. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3um), 
column temperature: 35°, 

- mobile phase: A. a mixture of a 20 volumes of 10.2 per 
cent v/v solution of freshly distilled triethylamine adjust 
the pH to 3.0 with orthophosphoric acid and 50 volumes 
of acetonitrile, dilute to 1000 ml with water,  

B. a mixture of 20 volumes of mobile phase 
A, 65 volumes of water and 915 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 0.8 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 10 IA 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 45 55 
15 45 55 

30 5 95 

40 5 95 

41 45 55 

55 45 55 

The relative retention time with reference to glibenclamide for 
glibenclamide impurity A is about 0.5, for glibenclamide 
impurity B is about 0.6. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 4 times the area of peak in the chromatogram 
obtained with the reference solution (2.0 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained in the reference solution 
(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.4 g and dissolve in 100 ml of ethanol (95 per 
cent) with the aid of heat; titrate with 0.1 M sodium hydroxide 
using 1 ml of dilute phenolphthalein solution as indicator 
until a pink colour is obtained. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.04940 g of 
C23H28C1N305S. 

0 	 0 0 0 

NH 	 N N 
H H 

OCH3 

C23 	:INA,S-4; 	
M01. t. -140  

CI 1 ibeiicl4mideA s 1 - 144 245 -chloro-2-methoxybenza
midol 

 ethyllbenzenesulphonyl} -3-cyclohexylurea. 

CI 

Glibenclamide Tablets 

Glibenclamide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
glibenclamidQ, C:23 H2sCIN305S. 

Usual strengths. 2.5 mg; 5 mg. 
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Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17). coating the plate with silica gel GF254. 

Mobile phase. A mixture of 45 volumes of chloroform, 45 

volumes of cyclohexane, 5 volumes of glacial acetic acid 

and 5 volumes of ethanol (95 per cent). 

Test solution. Extract a quantity of the powdered tablets 
containing 20 mg of Glibenclamide with four quantities, each 
of 5 ml, of a mixture of 20 volumes ofdichloromethane and 10 

volumes of acetone, evaporate the combined extracts to 
dryness at a pressure of 2 kPa and at a temperature not 
exceeding 40° and dissolve the residue in 4 ml of a mixture of 
equal volumes of chloroform and methanol. 

Reference solution (a). A 0.5 per cent w/v solution of 

glibenclamide RS in the same solvent mixture. 

Reference solution (h). Dilute 2 ml of reference solution (a) to 
100 ml with the same solvent mixture. 

Apply to the plate 10 .tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b). 

Uniformity of content. Complies with the test stated under 

Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using the following test solution. 

Test solution. Disperse one tablet in a mixture of 2 ml of water 

and 20 ml of methanol, mix with the aid of ultrasound until 

fully dispersed and filter. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of powder containing 5 mg of Glibenclamide and disperse 
with the aid of ultrasound, with a mixture of 2.0 ml of water 

and 20.0 ml of methanol. Shake for further 10 minutes, filter, 
rejecting the first few ml of filterate.  

this solution to 4 volumes with methanol. To 20 ml of 
solution add 2 ml water and mix. 	

,!u  .. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5gm) (u 
Spherisorb ODS), 

- mobile phase: a mixture of 47 volumes of acetonitrile 
and 53 volumes of a 1.36 per cent w/v solution of 
potassium dihydrogen orthophosphate,  previously 
adjusted to pH 3.0 with orthophosphoric acid. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 23H28C1N305S in the tablets. 

Test solution. The filtrate obtained as above. Dilute the filtrate, 
if necessary, with the dissolution medium. 

Reference solution. Weigh and transfer about 12.5 mg of 
glibenclamide RS to a 100.0 ml volumetric flask, add 20.0 ml of 
acetonitrile, shake to dissolve and dilute to volume with 
medium. Dilute 2.0 ml of this solution to 100.0 ml with medium. 

C h _ro ma  asttoag ri nal epshsi c system 
 

s tseyeslt ec  
column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50.0 volumes of a buffer 

solution prepared by dissolving 28.7 g of monobasic 
ammonium phosphate in 1000 ml of water, adjusted to 
pH 5.3 with I M sodium hydroxide and 50.0 volumes of 
'acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 200 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is between 0.8 to 2.0 and relative standard 
deviation is not more than 2 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C23H28C1N 305S in the medium. 
D. Not less than 75 per cent of the stated amount of 
C231-128C1N305 S. 

For Meormin Hydrochloride - 

Apparatus No. 1, 

Medium. Dissolve 6.8 g of monobasic potassium phosphate 

hydroxide, 
r0 00 x0 ml of water and adjusted to pH 6.8 with 0.2 M sodium ydide,   

Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with dissolution 
medium if necessary, at the maximum at about 232 nm (2.4.7). 
mCaedlciuumlate the content of C4HI I N5,HCI, in the medium from the 
absorbance obtained from a solution of known concentration 
of metformin hydrochloride RS prepared by dissolving in the 

Calculate the content of C4FI II N 5.1-1C1 in the medium. 
cD41uN5 H  . 1Notlecsis.  than 75 per cent of the stated amount of 

and water.

Uniformity of Content. Determine by liquid chromatography 
(2.4.14) .  

So/v ent  mixture. A mixture of equal volumes of acetonitrile 

Test solution. Disperse one tablet with 20 rril of the solVetit m ixture 
shake for 30 minutes and dilute suqably- to.  obtain a 

solution containing 0.0025 per cent w/v of glibC- nclamide.,.., 

Reference solution (b). Dilute 1.0 ml from reference solution 
(a) to 100.0 ml with the solvent mixture. 

Reference silution(c). A solution containing 0.0025per cent 
w/v of glibenclamide related compound A RS in the solvent 
mixture. Dilute 50 gl in 50 ml with reference solution (a). 

Reference solution(d). A solution containing 50 mg of 
metformin hydrochloride RS dilute with 10 ml of reference 
solution (c). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 60 volumes of a buffer 

solution prepared by dissolving 28.8 g of monobasic 
ammonium phosphate in 800 ml of water adjusted to 
pH 5.3 with I M sodium hydroxide and dilute to 1000 ml 
with water and 40 volumes of acetonitrile, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 100 

Name 	 Relative 	Correction 
retention time 	factor 

Reference solution. Dissolve 50 mg of glibenclamide RS 

50 ml of methanol, sonicate for 20 minutes. Dilute I volume of 

Glibenclamide and Metformin Tablets 

Glyburide and Metformin Hydrochloride Tablets 

Glibenclamide and Metformin Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of glibenclamide, C23H28C 1N3O5S and metformin 

hydrochloride, C41-1 1 1N5,HCI. 

Usual strengths. Glibenclamide, 1.25 mg and Metfonnin 
hydrochloride, 250 mg; Glibenclamide, 2.5 mg and Metformin 
hydrochloride, 250, 400 mg; Glibenclamide, 5 mg and 
Metformin hydrochloride, 500 mg. 

Identification 
In the Assay, the principal peaks in the chromatogram obtained 
with test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

For Glibenclamide- 

Apparatus No. 1, 
Medium. 500 ml of a buffer prepared by dissolving 3.09 g of 
boric acid and 3.73 g of potassium chloride in 250 ml of water 

adjusted to pH 9.5 with I M sodium hydroxide and dilute to 

1000 ml with water, 
Speed nd time, 75 rpm and 30 minutes. 

- ;- 

 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

I 	i. 

‘• 

Reference solution. A 0.0025 per cent w/v solution of 
glibenclamide RS in the solvent mixture. 

Carry out the chromatographic procedure described under 
Related substances. 

Inject the reference solution and the test solution. 

Calculate the content of C23H28C1N 305S in the tablet. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

For Glibenclamide - 

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 2.5 mg of Glibenclamide, disperse in 
the solvent mixture, dilute to 100.0 ml with the same solvent 
and filter. 

Reference solution (a). Dissolve 12.5 mg of glibenclamide 
RS in 25.0 ml of acetonitrile and dilute to 50.0 ml with water. 
Dilute 10.0 ml of this solution to 100.0 ml with the solvent 
mixture. 

tW 
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Calculate the content of C4FI II N5HC1 in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Inject reference solution (d). The relative retation time with 
reference to glibenclamide for glibenclamide related compound 
A is 0.3. The test is not valid unless the capacity factor is not 
less than 7.0, column efficiency is not less than 3000 theoretical 
plates. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to glibenclamide related compound A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any secondary peak is not more than 0.2 times of the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

For Metformin Hydrochloride - 

Solvent mixture. A mixture of 1 volume of acetonitrile and 40 

volumes of water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 25 mg of Metformin Hydrochloride, 
disperse in the solvent mixture, dilute to 100.0 ml with the 
same solvent and filter. 

Reference solution (a). A solution containing 0.025 per cent 

w/v solution of metformin hydrochloride RS in solvent 

mixture. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v solution each of metfbrmin hydrochloride related 

compound B RS and metformin hydrochloride related 

compound C RS in the solvent mixture. 

Reference solution(c). Dilute 0.5 ml from reference solution 
(b) to 50.0 ml with the reference solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 90 volumes of a buffer solution 

prepared by dissolving 1.0 g each of sodium 

heptanesulphonate and sodium chloride in 1800 ml of 

water, adjusted to pH 3.8 with 0.06 M orthophosphoric 

acid and dilute to 2000 ml with water and 10 volumes of 

acetonitrile, 
-- flow rate: 1 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 5 gl. 

Inject reference solution (c). The relative retention time for 
metformin related compound B, metformin -  and inetforrhiii, 
related compound C is about 0.86, 1.0 and 2.1 to 23 
respectively. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to metformin related 
compound B and metformin is not less than 1.5. 

Inject the test solution. The area of any secondary peak is not 
more than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.5 per cent, calculated by area 
normalization and ignore any peak with an area less than 0.05 
per cent of the principal peak (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

For Glibenclamide - 

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 2.5 mg of Glibenclamide, disperse in 
the solvent mixture, dilute to 100.0 ml with the same solvent 
and filter. 

Reference solution. Weigh and dissolve 12.5 mg of 

glibenclamide RS in 25.0 ml of acetonitrile and dilute to 50.0 

ml with water. Dilute 2.0 ml of this solution to 20.0 ml with the 
solvent mixture. 

Use the chromatographic system as described under Related 
substances of glyburide. 	 ), 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 1.5 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 23H28C1N305S in the tablets. 

For Metformin Hydrochloride - 

Solvent mixture. A mixture of 1 volume of acetonitrile and 40 

volumes of water. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 25 mg of Metformin Hydrochloride , 

 disperse in the solvent mixture , dilute to 100.0 ml with the 
same solvent and filter. 

Reference solution. A 0.025 per cent w/v solution of metformin 

hydrochloride RS in the solvent mixture. 

Use the chromatographic system as described under Related 
substances of metformin . 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
cle_4fan fur pvlicate injections is not more than 1.5 per cent 

-10VPgq013041.1pk- 

iiiirefeiance solution and the test solution. 

Reference solution (c). Dissolve 1.0 mg ofgliclazide impurity 
FRS in 5 ml of acetonitrile and dilute to 10.0 ml with water. 
Dilute 1.0 ml of this solution to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 0.1 volume of triethylamine, 

0.1 volume of trifluoroacetic acid, 45 volumes of 
acetonitrile and 55 volumes of water, 

- flow rate: 0.9 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). The relative retention time with 
reference to gliclazide for gliclazide impurity F is about 0.9. 
The resolution between the peaks due to gliclazide impurity F 
and gliclazide is not less than 1.8. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. The area of peak corresponding to gliclazide impurity F 
is not more than the area of peak obtained in the chromatogram 
with reference solution (c) (0.1 per cent), the area of any other 
secondary peak is not more than the principle peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). The sum of the areas of all other secondary peaks is not 
more than twice the area of principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). Ignore any 
peak with an area 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.02 per 
cent). 

Gliclazide impurity B. Determine by liquid chromatography 
(2.4.14), as described under Related substances. 
Test solution. Dissolve 0.4 g of the substance under 
examination in 2.5 ml of dimethyl sulphoxide and dilute to 
10.0 ml with water. Stir for 10 minutes, store at 4° for 30 minutes 
and filter. 

Reference solution (b). Dissolve 5 mg of the substance under 
examination and 15 mg of 1-(hexahydrocyclopenta[cfpyrrol- 
-(111)-y1)-3- [(2-methylphenyl)sulphonyl]urea 	RS (gliclazide impurity FRS) in 23 ml of ace/0104 1W- 	--mod dime  Heavy-metals (2.3.13). 2.0 g complies with the limit test for 
to 50 ml with water. Dilute 1 ml of this solution to 20 mlivith' heavy_metals, Method B (10 ppm). 
the solvent mixture. 

Gliclazide 

H 3 C 

CI 5H2 I N303 S Mol. Wie323.4 
Gliclazide is 1-(hexahydrocyclopenta[c]pyrrol-2(1H)-y1)-3-[(4- 
methylphenypsulphonyl]urea. 

Gliclazide contains not less than 99.0 per cent and not more 
than 101.0 per cent of CI5H2IN 303S, calculated on the dried 
basis. 

Category. Hypoglycaemic. 

Dose. 80 to 320 mg daily. 

Description. A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gliclazide RS 
or w ith the reference spectrum of gliclazide. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water. 

Test .solution. Dissolve 50 mg of the substance under 
examination in 23 ml of acetonitrile and dilute to 50.0 ml with 
water. 

Reference solution (a). Dilute 1.0 ml of the test solution to 1 00.0 ml with the solvent mixture. Further dilute 5.0 ml of this 
solution to 50.0 ml with the solvent mixture. 

Reference solution. Dissolve 20 mg of 2-nitroso-
octahydrocyclopenta[c]pyrrole RS (gliclazide impurity B 
RS) in 100.0 ml of dimethyl sulphoxide. To 1.0 ml of the 
solution, add 12 ml of dimethyl sulphoxide and dilute to 
50.0 ml with water. To 1.0 ml of the solution, add 12 ml of 
dimethyl sulphoxide and dilute to 50.0 ml with water. 
Inject 50 gl of the test solution and the reference solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to impurity B is not more than the 
area of the corresponding peak in the chromatogram obtained 
with the reference solution (2 ppm). 

- 	 - 
Sulphated ash (2.3.18). Not more than 0.1 per cent. 
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Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 7.4, 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) of the filtrate, 
suitably diluted if necessary with dissolution medium to obtain 
a solution containing 12.5 lig per ml of Gliclazide at 226 nm and 
290 nm. Correct the absorbance obtained at 226 nm by 
subtracting the absorbance obtained at 290 nm. Calculate the 
content of gliclazide, C 15H21 N303S in the medium from the 
absorbances obtained from a solution prepared by dissolving 
62 mg ofglicla:ide RS in 20 ml of methanol, adding sufficient 
dissolution medium to produce 1000 ml, dilute 1 ml of this 
solution to 5 ml with the dissolution medium. 

D. Not less than 70 per cent of the stated amount of 
C I 5 H2 t N 3 0 3 S 

containing about 0.8 g of Gliclazide for 1 hour with 200 ml o  
acetonitrile, filter. Dilute 10 ml of the filtrate to 50 rr 

Test solution. Shake a quantity of the powdereditia:btel

iteh,:s

f 

.a 
mixture of 1 volume of acetonitrile and 2 volumes of 

l  

Reference solution (a). Dilute 1 ml of the test solutio n to 500 
ml with the solvent mixture. 

Reference solution (b). Dissolve 5.0 mg of gliclazidi 

with 
m ixture . 

Spa d 
15 mg of 1-(3-azabicyclon.3.0Joct-3-y1)-3-o-toly, 

hto  

water. 

  

nylurea RS in 25 ml ofacetonitrile, dilute to 50 ml 

h itw 

Dilute 1 ml of this solution to 20 ml with the solvent  

Reference solution (c). Dissolve 8.0 mg of I-(3. 
azabicyclo[3.3.0]oct-3-yl)-3-o- tolylsulphonylurea  RS in 25 
ml of acetonitrile, dilute to 50 ml with water. Dilute 1 ml of this 
solution to 100 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

endcapped octylsilane bonded to porous silica (4 gm) 
(such as Superspher 60 RP 8), 

- mobile phase: a mixture of 0.1 volume of triethrlamine, 
0.1 volume of trifluoroacetic acid, 45 volumes of 
acetonitrile and 55 volumes of water, 	

it 

flow rate: 0.9 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless 
resolution between gliclazide and 1-(3-azabicyclo[3.3.0] 	- 
y1)-3-o-tolylsulphonylurea is not less than 1.8. 

Inject reference solution (a), (c) and the test solution. 
chromatogram twice the retention time of the principal peak! 
In the chromatogram obtained with test solution, the area If 
peak corresponding to 1-(3-azabicyclo[3.3.0]oct-3 -y1)-3=0-

tolylsulphonylurea is not more than the area of the principal 
peak in the chromatogram obtained with reference solutiOD 
(c) (0.2 per cent); the area of any other secondary peak is , al 

more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the suit 
of the areas of other secondary peaks is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.4 per cent). Ignore any peak!
an area less than 0.25 times the area of the principal peak inpo 
chromatogram obtained with reference solution (a) (0.05 per 

cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 40 volumes of acetonitrile and 60 volunlef 

410 
le2dootanible: 

acetonitrile, filter. Dilute 10 ml of the filtrate to 200 ml with the 
solvent mixture. 

Reference solution (a). Dissolve 40 mg of gliclazide RS in 
10 nil of acetonitrile and dilute to 200 ml with the solvent 

mixture- 
Reference solution (b). Dissolve 5 mg of gliclazide RS and 
15 mg of 1-(3-azabicyclo[3.3.0loct-3-y0-3-o-tolylsulphonyl-
urea RS in 25 ml of acetonitrile, dilute to 50 ml with water. 
Dilute 1 ml of this solution to 20 ml with the solvent mixture. 

use chromatographic system as described under Related 
3

resolution

substances . 3 .-eo_ebe  treo  

Inject reference solution (b). The test is not valid unless the 
between the peaks due to 1-(3-azabicyclo[3.3.0]oct-

lylsulphonylurea and gliclazide is not less than 

1  .8y.1-f 

 Inject reference solution (a) and the test solution. 

Calculate the content of C 15 H2 1 N303 S in the tablets. 

Glimepiride 

N405S 	 Mol. Wt. 490.6 

gimepiride is 1-[[442-(3-ethy1-4-methy1-2-oxo-3-pyrroline-
-carbometh.yulemycitoh)eetxhyyll)u]prheerl]sulphonyl]-3-trans- (4.

iinooiu  mydreplrisdebcaosinsta.  ins not less than 97.0 per cent and not more 
102.0 per cent of C24H3 4N405 S, calculated on the 

Category. Hypoglycaemic. 

Dose. 1 mg once daily. 

Laelltif 

0`eacriplictoanit. :: white hite or almost white powder. 

betennine by infrared absorption spectrophotometry (2.4.6). 
C"Pare the spectrum obtained with that glimepiride RS or with the reference spectrum of glimepiride. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Store the solutions at a temperature not exceeding 
12° and for not more than 15 hours. 

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile. 

Loss on drying (2.4.19). Not more than 0.25 per cent, 
determined on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 0.25 g, dissolve in 50 ml of anhydrous acetic 

acid and titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03234 g of 
C 15H2IN303S. 

Gliclazide Tablets 
Gliclazide Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of gliclazide, 
C 15H2IN303S. 

Usual strength. 80 mg. 

Identification 

Shake a quantity of the powdered tablets containing 0.16 g of 
Gliclazide with 20 ml of dichloromethane, centrifuge and 
evaporate the supernatant liquid to dryness. The residue 
complies with the following test. Determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with gliclazide RS or with the reference 
spectrum of gliclazide. 

01 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before zesey,, of water 

Solvent mixture. 45 volumes of acetonitrile and55 volumes Test solutiOri. Shake a quantity of the powder 

of water. 	
containing about 0.8 g of Gliclazide for I hour Witt - 

Test solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution (a). Dissolve the contents of a vial of 
glimepiride for system suitability RS (containing Glimepiride 
impurity B, C and D) in 2.0 ml of the test solution. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Reference solution (c). A 0.02 per cent w/v solution of 
glimepiride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica (4 
lam),

- mobile phase: a mixture of 50 volumes of a solution 
prepared by dissolving 0.5 g of sodium dihydrogen 
orthophosphate in 500 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 50 volumes of 
acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 228 nm, 
- injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
and glimepiride impurity C is not less than 4.0. The relative 
retention time with reference to glimepiride for 3-ethyl-4- 
methyl-2-oxo-N-[2-(4- sulphamoylphenypethy1]-2,3-dihydro-
IH-pyrrole- 1 -carboxamide (glimepiride sulphonamide) 
(glimepiride impurity B) is about 0.2, for methyl [[442-[[(3- 
ethyl-4-methyl-2-oxo-2, 3-dihydro-1H-pyrrol-1-yl)carbonyl] 
amino]ethyl]phenyl] sulphonyl]carbamate (glimepiride 
urethane) (glimepiride impurity C) is about 0.3 and for 14[342- 
[[( 3- ethyl -4- methyl-2-oxo-2,3-dihydro-IH-pyrrol-1- 
1)carbonyl]amino]ethyl]n phenyl] sulphony1]-3-(trans-4- 
methylcyclohexyl)urea (glimepiride impurity D) is about 1.1. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 

- the area of tbeyeak due to glimepiride impurity B is not more 
than 4tirnes thearea of the principal peak in the chromatogram 
obtained with reference solution (b) (0.4 per cent), the area of 

= 2177 
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the peak due to glimepiride impurity D is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent). The area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The sum of all the secondary peaks other 
than glimepiride impurity B is not more than 5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Impurity A. Determine by liquid chromatography (2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 10 mg of the substance under 

examination in 5 ml of dichloromethane and dilute to 20.0 ml 

with the mobile phase. 

Reference solution (a). Dilute 0.8 ml of the test solution to 

100.0 ml with the mobile phase. 

Reference solution (b). Dissolve 2 mg of glimepiride RS 

(containing glimepiride impurity A) in 1.0 ml of 

dichloromethane and dilute to 4.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.0 mm, packed with 

diol silica gel (5 gm), 
mobile phase: a mixture of 1 volume of anhydrous acetic 

acid, 100 volumes of 2-propanol and 899 volumes of 

heptane, 
flow rate: 0.5 ml per minute, 

- spectrophotometer set at 228 nm, 
injection volume:10 gl. 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 2.0, where H,, is the height 

above the baseline of the peak due to impurity A and H, is the 

height above the baseline of the lowest point of the curve 
separating this peak from the peak due to glimepiride. The 
relative retention time with reference to glimepiride for 
glimepiride impurity A is about 0.9. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to 14[4-[24[(3-ethyl-4-methyl -2-oxo-

2,3-dihydro-1H-pyrrol-1-y1)carbonyl]aminoJethy l]phenyll 

sulphony1]-3-(cis-4-methylcyclohexyl)urea (glimepiride 
impurity A) is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.8 

per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per ceut, 	-1, 

Water (2.3.43). Not more than 0.5 per cent; Method 3, 
determined by dissolving 0.25 g in 5.0 ml ofdimethylformarnide. 

Glimepiride Tablets 

Usual strengths. 1 mg; 2 mg. 

Identification 

In the Assay, the principal peak in the chromatogram o 
with the test solution corresponds to the peak 

btained 
in the 

chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 7.8 prepared by 

dissolving 0.58 g of monobasic potassium phosphate and 

8.86 g of anhydrous dibasic sodium phosphate in 1000 ml of 

water and adjusting the pH to 7.8 with dilute orthophosphoric 

acid or 1 M sodium hydroxide, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter 

Determine by liquid chromatography (2.4.14). using the 
chromatographic system as described under Assay using 
injection volume: 50 gl. 

Solvent mixture. 50 volumes of methanol and 50 volumes of 

water 

Test solution. Dilute the filtrate, if necessary, with the solvent 

mixture. 

Reference solution. Dissolve a weighed quantity of 

glimepiride RS in a mixture of 90 volumes of acetonitrile and 

10 volumes of water to obtain a solution having a 

 concentration of 0.125 mg of glimepiride per ml. Dilute 4.0 
511  

of this solution to 200.0 ml with the dissolution medium. Further 

 dilute-I 5.0 ml-o this solution to 50 ml with the solvent mixture 
to obtain a ftral concentration of 0.00075 

mg per ml of 

glitnepiride: 

Calculate the content of C24H3 41\1405 S in the tablet. 

D .  Not less than 75.0 per cent of the stated amount 

C241-134N4°5S.  
Related substances. Determine by liquid chromatography 
(2.4.14). 
NOTE-Use freshly prepared solution. 

Solvent mixture. 90 volumes of acetonitrile and 10 volumes 
of 

 Test solution. 
 about 5 mg of glimepiride in 50 ml of the solvent 

m 
sl 

Te 	
. Disperse a quantity of powdered tablets 

ire. Centrifuge and use the clear supernatant. 

Reference solution (a). A solution containing 0.004 per cent 
w/v of glimepiride RS and 0.002 per cent w/v each of 
glimepiride sulphonamide (glimepiride impurity B RS) and 
glimepiride urethane (glimepiride impurity C .1:03)-  in the 
solvent mixture. Dilute 5.0 ml of this solution to 50 ml with the 
Rsolvent mixture.

ce solution 

 

(b). Dilute 5.0 ml of reference solution (a) 
to 20.0 ml with the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (4 gm), 

- mobile phase: a mixture of 50 volumes of a solution 
containing 0.5 g of monobasic sodium phosphate in 
500 ml of water, adjusted to pH 2.1 with orthophosphoric 
acid and 50 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 228 nm, 
- injection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
and glimepiride impurity C is not less than 4.0 and the relative 
standard deviation for replicate injections of glimepiride is 

chromatogram 

than 2.0.The relative retention time with reference to 

In the c 

glimepiride for glimepiride impurity B is about 0.2 and for 
ggiliimmeeppiiririddeeimimpurity pur

impurity 
BCi sisoa. bo. ut 0.3. The correction factor for 

Inject t  t reference solution (b) and the test solution. Run the 

mz  

m  

itogram twice the retention time of the principal peak. 
chromatogram obtained with the test solution the area 

of the peak corresponding to glimepiride imputiy B is not 
than 2.5 times the area of principal peak in the chr

omatogram obtained with reference solution (b) 
(2 .5 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The sum of areas of all the secondary peaks other than 
glimepiride impurity B is not more than the area of principal 
Peak in the chromatogram obtained with reference solution (b) (1.0 

per cent), the sum of areas of all the secondary peaks 

is not more than 3.5 times the area of principal peak in the 
chromatogram obtained with reference solution (b) 
(3.5 per cent). Ignore any peak with an area less than 0.1 times 
the area of principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution. 
Test solution. Disperse one tablet in the solvent mixture and 
dilute with the solvent mixture to obtain a solution containing 
0.01 per cent w/v of glimepiride. 

Calculate the content of C241134N 405S in the tablet. 
Other tests. Comply with the tests stated under Tablets. 
Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solution. 
Solvent mixture. 90 volumes of acetonitrile and 10 volumes 
of water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg glimepiride in the solvent mixture 
and dilute with the solvent mixture to obtain a solution 
containing 0.01 per cent w/v of glimepiride. 

Reference solution (a). A solution containing 0.01 per cent 
w/v of glimepiride RS and 0.002 per cent w/v each of 
glimepiride impurity B RS and glimepiride impurity C RS in 
the solvent mixture. 

Reference solution (b). A 0.01 per cent w/v solution of 
glimepiride RS in the solvent mixture. 
Chromatographic system 

- a stainless steel column 12.5 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (4 gm), 

- mobile phase: a mixture of 50 volumes of a solution 
containing 0.5 g of monobasic sodium phosphate in 
500 ml of water, adjusted to pH 2.1 with orthophosphoric 
acid and 50 volumes of acetonitrile, 

- flow rate: l ml per minute, 
spectrophotometer set at 228 nm, 

- injection volume: 10 ttl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
and glimepiride impurity C is not less than 1.5 and the relative 
standard deviation for replicate injections of glimepiride is 
not more than 2.0. The relative retention time with reference to 
glimepiride for glimepiride impurity B is about 0.25 and for 
glimepiride impurity C is about 0.35. 

Inject reference solution (b) and the test solution. 

CalculateAbetent of C24H341•1 405 S in the tablets. 
Storage. Store-protected from moisture, at a temperature not 
exceeding 30". 

Carry out the test on 1.0 ml of the solution. Carry out a 

test. 
blank 

Assay. Determine by liquid chromatography (2.4.14) a s 
 described in the test for Related substances with the following 

modification. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 24H34N405S• 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Glimepiride Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of glimepiride, 

C241-134N405S• 

of 

21 -78 



OH 

_
HO 

OH 

OH 
NH 2  

C I 2 H26N2010,112 SO4 92NaC1 

, H2SO4 , 2NaCI 

2 

Mol. Wt. 573.3 

Glucosamine Sulphate Sodium Chloride is bis(2-amino-2- 
deoxy-D-glucopyranose)sulphate bis(sodium chloride). 

GlupogathineSillphate Sodium Chloride contains not less than 
98.0 "per cent- and not more than 102.0 per cent of 
G4126N2010,H2SO4,2NaClcalculated on the dried basis. 
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2018 GLUCOSAMINE SULPHATE SODIUM CHLORIDE 

Glipizide 

H 3C N 

C1 1H27N504S 
	

Mol. Wt. 445.5 

Glipizide is 1-cyclohexy1-3-[[442-[[(5-methylpyrazine-
2-yl)carbonyl]aminolethyl]phenyl]sulphonyl]urea 

Glipizide contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 21 H27N 504S, calculated on the dried 

basis. 

Category. Hypoglycaemic. 

Dose. 2.5 to 5 mg daily; maximum 20 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 

and C may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glipizide RS or 

with the reference spectrum of glipizide. 

B. When examined in the range 220 to 350 nm (2.4.7), a 0.002 
per cent solution in methanol, shows two maxima, at about 
226 nm and 274 nm. The ratio of the absorbance at 226 nm to 
that at about 274 nm, 2.0 to 2.4 . 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Solvent mixture. Equal volumes of methanol and methylene 

chloride. 

Mobile phase. A mixture of 25 volumes of anhydrous formic 

acid, 25 volumes of ethyl acetate and 50 volumes of methylene 

chloride. 

Test solution. Dissolve 0.10 g of the substance under 
examination in 100 ml of solvent mixture. 

Reference solution. A 0.10 per cent w/v solution of glipizide 

RS in solvent mixture. 

Apply to the plate 10 lu of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogriMrlifainecNrith 
the test solution corresponds to the princip4. spot in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

 

Test solution. Dissolve 25 mg of the substance u 
examination in 100.0 ml of the mobile phase. 

 

Reference solution (a). Dilute 1.0 ml of the test solution to cent 
 100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 

10.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.005 per 

 

w/v each of 5 -methyl -N-12 - (4 -sulphamoylphenyl) e  thyll 
pyrazine-2- carboxamide RS (glipizide impurity A RS) and 
6-methyl-N42-(4-sulphamoylphenypethyllpyra:zin e- 
2- carboxamide RS (glipizide impurity D RS) in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm). 
- mobile phase: a mixture of 17 volumes of acetonitrile 

and 83 volumes of 0.35 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted to pH 8.0 
with orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 274 nm, 
- injection volume: 50 gl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to glipizide impurity A and 

glipizide impurity D is not less than 2.0. The relative retention 

time with reference to glipizide for glipizide impurity A is about 
0.3, for glipizide impurity D is about 0.4 and for 1-cyclohexy1- 
34[442-[[(6-methylpyrazin-2- yl)carbonyl]amino]ethyl] 
phenyl]sulphonyl]urea (glipizide impurity E) is about 1.1. 

Inject reference solution (a) and the test solution. Run the 

chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to glipizide impurity A is not more 3 

times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
the peak due to glipizide impurity D and E is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution a) (0.1 
per cent). The sum of all the secondary peaks is not more than 
5 times the area of the principal peak in the chromatogra m  

. Ignore any 
incipal 

obtained with reference solution (a) (0.5 per cent) 
peak with an area less than 0.5 times the area of the pr 
peak in the cleiromatogram obtained with reference solution 
(a) (0.05 percent). 

Sulphated ash (2.3 1 8). Not more than 0.2 per cent. 

Loss on d ng (2.4.19). Not more than 0.5 per cent, determined 
on  g by drying in an oven at 105°. 

Assay . Weigh 0.4 g, dissolve in 50 ml ofdimethylformamide, 
add 0.2 ml of quinaldine red solution. Titrate with 0.1 M 
lithium methoxide until the colour changes from red to 

C_ 2 colourless. 10irfl eos. 
slli lithium methoxide is equivalent to 0.04455 g of Nc 0 s14 

. 

Storage. Store protected from moisture. 

Orr  

G1 ipizide Tablets 
Glipizide Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated ar9punt of glipizide, 
C2 11-127N504S. 

Usual strength. 5 mg. 

Ide ntification 

A.Shake a quantity of the powdered tablets containing 25 mg 
of Glipizide with 10 ml ofdichloromethane for 5 minutes, filter, 
dry the filtrate with anhydrous sodium sulphate, filter again 
and evaporate the filtrate to dryness. The residue complies 
with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glipizide RS or 
with the reference spectrum of glipizide. 

B.When examined in the range 210 nm to 320 nm (2.4.7), a final 
solution obtained in the assay shows absorption maxima at 
about 226 nm and 274 nm. 

Tes is 

 Extract 

 at a temperature not exceeding 30° and dissolve the 
residue in sufficient of the solvent mixture to produce 5 ml. 
Reference solution (a). Dilute 1 volume of test solution to 
200 volumes with the solvent mixture. 

Reference solution (h). Dilute 1 volume of test solution to 
500  volumes with the solvent mixture. 

*-,--.* -,-,,. 	..,-  

Reference solution (c). A 0.010 per cent w/v solution of 
glipizide impurity A RS (44 2-(5-methylpyrazine-2- 
carboxamido) ethyl]benzenesulphonamide RS) in the solvent 
mixture. 

Apply to the plate 20 gl of each solution. After development, 
dry the plate in air and examine in the ultraviolet light at 
254 nm. Any spot corresponding to glipizide impurity A in the 
chromatogram obtained with test solution is not more intense 
than the spot in the chromatogram obtained with reference 
solution (c) (0.5 per cent). Any other secondary spot is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.5 per cent) and not more than 
two such spots are more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Disperse one intact tablets in methanol with the aid of 
ultrasound. If necessary, dilute the solution appropriately and 
carry out the procedure described under the Assay beginning 
at the words "measure the absorbance ". 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 15 mg of Glipizidc, dissolve in 30 ml of 
methanol with gentle heating on a water bath, cool and add 
sufficient methanol to produce 50.0 ml. Filter and dilute 
5.0 ml of the filtrate to 50.0 ml with methanol. Measure the 
absorbance of the resulting solution at 274 nm (2.4.7). Calculate 
the content of C 21 H27N 504S taking 237 as the specific 
absorbance at 274 nm. 

Glucosamine Sulphate Sodium 
Chloride 

rider 

ziso 



Heavy metals (2.3.13). Dissolve 2 g of subst panpee),uunsdinegr 
examination in 20 ml of water.12 ml of the solution complies  
with the limit test for heavy metals, Method D (1() m 
10 ml of lead standard solution (1 ppm Pb). 

Sulphated ash (2.3.18). 23.5 per cent to 26.0 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cet it, determined 

on 1.0 g by drying in an oven at 105° for 2 hour S. 

Microbial contamination (2.2.9). Total microl Dial count not 
more than 1000 CFU per g, total yeast and mi old count not 

more than 100 CFU per g, 1 g is free from Esch( yichia coli. 

Assay. Dissolve 0.25 g in 50 ml of water add 1.0 ml of 0.1 

hydrochloric acid. Titrate with 0.1 M sodium hydroxide, 
determining the end point potentiometrically (2.4.25). Carry 

out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02867 g of 

C l2H28C12N2Na2014S• 

Storage. Store protected from light. 

GLUCOSAMINE SULPHATE SODIUM CHLORIDE GLYCERIN 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of 2

-meth4 

In the chromatogram obtained with the test soluti on, the area 
of any secondary peak is not more than 0.5 time s the area of s 
principal peak in the chromatogram obtained wi th reference 
solution (0.05 per cent).The sum of the areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(0.2 per cent). Ignore any peak with the area less than 0.3 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (0.03 per cent). 

Identification 

A. Heat 5 ml-  4vith 10 ml of a solution co 
hydroxylamitie livdrochloride and 2 g of sodi 

• 
7" 

ntainina 1 g of 

urn acetate Oa 3 

Tests 

Solution A. A 10.0 per cent w/v solution in carbon dioxide-

free water. 

Appearance of solution. Dilute 5.0 ml of solution A to 25.0 ml 

with water. The solution is clear (2.4.1) and colourless (2.4.1). 

pH (2.4.24). 3.0 to 5.0 determined in solution A. 

Specific optical rotation (2.4.22). +50.0° to +55.0°, determined 

in solution A at 20°. 

(NOTE - Examine after 3 hour of preparation of solution A). 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 0.4 g of the substance under 
examination in 80 ml of the mobile phase with the aid of 
ultrasound and dilute to 100.0 ml with the mobile phase. 

Reference solution. Dissolve 25.0 mg of 2-methylpyrazine RS 

in the mobile phase and dilute to 10.0 ml with the mobile 
phase. Dilute 1.0 ml of the solution to 10.0 ml with the mobile 
phase. Dilute 1.0 ml of this solution to 100.0 ml with the mobile 

phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (3).tm), 

- mobile phase: dissolve 0.5 g of sodium 

heptanesulphonate in water, add 0.5 ml of 

orthophosphoric acid and 4 ml of 5.6 per cent w/v 

solution of potassium hydroxide and dilute to 1000.0 

ml with water. To 1000 ml of this solution add 50 ml of 

acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 195 nm, 

- injection volume: 20 

Inject the reference solution . The test is not valid unlesS the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Category. In the treatment of osteoarthritis. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
glucosamine sulphate sodium chloride RS or with the 

reference spectrum of glucosamine sulphate sodium chloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

C.1 ml of solution A gives reaction (A) of sodium salts. (2.3.1). 

D. It gives reaction (A) of sulphates (2.3.1). 

water-bath for 10 minutes, allow to cool and filter. The melting 
point (2.4.21) of the residue, after washing with water and 
drying at 105°, is about 178°. 

B. To 1 ml, add 2 ml ofammoniacal silver nitrate solution and 
mix gently for a few minutes; silver is deposited. 

Tests 

Ethanol (2.3.45). 50.0 to 60.0 per cent v/v. 

Assay. Dissolve 4 g with 100 ml of a 7 per cent w/v solution of 
hydroxylamine hydrochloride previously neutralised to 
bromophenol blue solution with 1 M sodium hydroxide and 
allow to stand for 30 minutes. Add 20 ml of petroleum spirit 
(boiling range, 40° to 60°) and titrate with 1 M sodium 
hydroxide until the colour of the aqueous phase matches 
that of a 7 per cent w/v solution of hoiroxylamine 
hydrochloride previously neutralised to bromophenol blue 
solution with 1 Msodium hydroxide. 

1mlof 1 
C5I-1802. 

Labelling. The label states (1) the date after which the solution 
is not intended to be used; (2) the conditions under which it 
should be stored. 

Strong Glutaraldehyde Solution 

0 HC NCI-IC 
C51-1802 	 Mol. Wt.100.1 
Strong Glutaraldehyde Solution is an aqueous solution of 
glutaraldehyde (pentanedial). 
Strong Glutaraldehyde Solution contains not less than 
47.0 per cent and not more than 53.0 per cent w/w of 
glutaraldehyde, C5H802. 

Description. A colourless or almost colourless solution. 

ation 

ml with 10 ml of a solution containing 1 g of 
nine hydrochloride and 2 g of sodium acetate in 
water-bath for 10 minutes, allow to cool and filter. 
ig point of the residue, after washing with water 
at 105°, is about 178° (2.4.21). 

5 ml to 2 ml of ammoniacal silver nitrate solution 
ntly for a few minutes; silver is deposited.  

blue solution as indicator. Not more than 5.0 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
solution. 

Appearance of solution. Dilute 1 volume with 4 volumes of 
water. The solution is clear (2.4.1) and not more intensely 
coloured than BS6 (2.4.1). 

Weight per ml (2.4.29). 1.126 to 1.134 g. 

Assay. Dissolve 4 g in 100 ml of a 7 per cent w/v solution of 
hvdroxylamine hydrochloride previously neutralised to 
bromophenol blue solution with 1 M sodium hydroxide and 
allow to stand for 30 minutes. Add 20 ml of petroleum spirit 
(boiling range, 40° to 60°) and titrate with I M sodium 
hydroxide until the colour of the aqueous phase matches 
that of a 7 per cent w/v solution of hydroxylamine 
hydrochloride previously neutralised to bromophenol blue 
solution with 1 Msodium hydroxide. 

1 	of 1 M sodium hydroxide is equivalent to 0.05005 g of 
C514802. 

Storage. Store at a temperature not exceeding 15°. 

Glycerin 
Glycerol 

Glutaraldehyde Solution 

0 H C 	 CHC 

C5H802 
Glutaraldehyde Solution is a dilution of Strong Glutaraldehyd

e  Wtl  raldeh7d.l  e 
 

(95 per 
Solution in a mixture of purified water and c thanol 
cent). For preparation of Glutaraldehyde Solution, 

ethanol 

(95 per cent) may be replaced by industrial methylated spint. 

Glutaraldehyde Solution contains not less than 9.2 per cen t  

w/v and not more than 10.5 per cent w/v of glutaraldehyde • 

C5H802 . 

Usual strengths. 0.1 per cent; 1.0 per cent. 

Msodium hydroxide is equivalent to 0.05005 g of 

Identific 

A.Heat 1 
hydroxylar 
Water on a 
The meltin 
and drying 

B.Add 0.0. 
and mi x ge  

Tests ) t , 

Acidity.  Di 
and titrate 

lute 10 ml with 10 ml ofcarbon dioxide:fire water +_ . 

with 0.1 Msodium hydroxide using bromotkvino14 

H OH 
H 0 	OH 

C3H803 	 Mol. Wt. 92.1 

Glycerin is propane-1,2,3-triol. 

Glycerin contains not less than 98.0 per cent and not more 
than 101.0 per cent of C 3H803 , calculated on the anhydrous 
basis. 

Category. Lubricant; laxative; pharmaceutical aid (humectant). 

Description. A clear, colourless or almost colourless, syrupy 
liquid; odourless; very hygroscopic. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. To 5 ml add 1 ml of water and mix carefully. The resulting 
solution complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glycerin (85 
per cent) RS qr ith the reference spectrum of glycerin (85 per 
cg,n 	:4t 



• 

GLYCERIN 

B. Mix 1 ml with 0.5 ml of nitric acid and superimpose 0.5 ml of 
potassium dichromate solution; a blue ring develops at the 
interface of the two liquids. Allow to stand for 10 minutes; the 
blue colour does not diffuse into the lower layer. 

C. Heat 1 ml with 2 g ofpotassium hydrogen sulphate in an 
evaporating dish. Irritant vapours are evolved which blacken 
filter paper moistened with alkaline potassium mercuri-iodide 
solution. 

D.Refractive index (2.4.27). 1.470 to 1.475, determined at 20°. 

Tests 

Appearance of solution. Dissolve 50 g of the substance under 
examination in sufficient carbon dioxide-free water to produce 
100 ml (solution A). Solution A is clear (2.4.1). Dilute 10 ml of 
solution A to 25 ml with water. The solution is colourless 
(2.4.1). 

Acidity or alkalinity. To 50 ml of solution A add 0.5 ml of 
phenolphthalein solution. The solution is colourless and not 
more than 0.2 ml of 0.1 M sodium hydroxide is required to 
produce a pink colour. Reserve the final solution for the test 
for Ester. 

Heavy metals (2.3.13). Dissolve 4.0 g in 2 ml of 0.1 M 

hydrochloric acid and sufficient water to produce 25 ml. The 
resulting solution complies with the limit test for heavy metals, 
Method A (5 ppm). 

Iron (2.3.14). 10.0 g complies with the limit test for iron 
(4 ppm). 

Chlorides (2.3.12). 20.0 ml of solution A complies with the limit 
test for chlorides (25 ppm). 

Sulphates (2.3.17). 10.0 ml of solution A complies with the limit 
test for sulphates (30 ppm). 

Aldehydes and reducing substances. To 7.5 ml of solution A 
in a glass-stoppered flask add 7.5 ml of water and 1 ml of 
decolourised pararosaniline solution, close the flask and 
allow to stand for 1 hour. Any colour produced is not more 
intense than that obtained in a standard prepared at the same 
time and in the same manner but using 7.5 ml of formaldehyde 
standard solution (5 ppm CH20) in place of solution A. The 
test is not valid unless the standard solution is pink. 

Ester. Add 0.1 M sodium hydroxide to the solution reserved 
in the test for Acidity or alkalinity until a total of 10.0 ml has 
been added and boil under a reflux condenser for 5 minutes. 
Cool, add 0.5 ml of phenolphthalein solution and titrate with 
0.1 M hydrochloric acid. Not less than 8.0 ml of 0.1 M 
hydrochloric acid is required to decolourise the solution. 

Ethylene glycol, diethylene glycol and related substances. 
Determine by gas chromatography (2.4.13). 

Test solution. A 10.0 per cent w/v solution of the substance 
under examination. 

IP 2018 

Reference solution. A solution containing 0.05 per cent w/ v of 
 the substance under examination, 0.05 per cent w/v of ethyleng 

 glycol and 0.05 per cent w/v of diethylene glycol. 

Chromatographic system 
- a glass column 2 m x 3 mm, packed with 10 per cent 

 diethylene glycol succinate on acid-washed and 
silanised, flux-calcinated siliceous earth (such as 
Chromosorb WHP 80-100 mesh), 

- temperature: 
column. 200°, 
inlet port and detector. 280°, 

- flame ionisation detector, 
flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject 3µl or other suitable volume of the test solution. Record 
the chromatogram adjusting the sensitivity so that the height 
of the peak due to glycerin is more than 50 per cent of full-
scale deflection. Inject the same volume of the reference 
solution and record the chromatogram. The order of elution is 
ethylene glycol, diethylene glycol and glycerin. 

The test is not valid unless in the chromatogram obtained 
with the reference solution the resolution factor between the 
peaks corresponding to diethylene glycol and glycerin is not 
less than 3.0 and the area of any secondary peak in the 
chromatogram obtained with the test solution is less than the 
area of the peak corresponding to diethylene glycol in the 
chromatogram obtained with the reference solution. 

Sugars. Heat 10 ml of solution A with 1 ml of 1 Msulphuric 

acid on a water-bath for 5 minutes. Add 3 ml of 2 Msodium 

hydroxide (carbonate-free), mix and add dropwise 1 ml of 
freshly prepared copper sulphate solution; a clear blue 
solution is produced. Continue heating on the water-bath for 
5 minutes; the solution remains blue and no precipitate is 
produced. 

Sulphated ash (2.3.18). Not more than 0.01 per cent, determined 
on 5.0 g. 

Water (2.3.43). Not more than 2.0 per cent, determined on 1.5g. 

Assay. Weigh 0.1 g, mix thoroughly with 45 ml of water, add 

25.0 ml of a mixture of I volume of 0.1 Msulphuric acid and 20 

volumes of 0.1 Msodium periodate. Allow to stand protected 
from light for 15 minutes. Add 5 ml of a 50 per cent w/v solution 
of ethylene glycol, allow to stand protected from light for 20 
minutes and titrate with 0.1 Msodium hydroxide using 0.5 ml 

of phenolphthalein solution as indicator. Carry out a blank 
titration. 

1 m I of O. / If .sodium hydroxide is equivalent to 0.0092 1  g of 

C31-60,• 

Storage. Store protected from moisture.  

0' 20IS 

Glycerin Oral Solution 
Glycerin Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
glycerin, C3H803. 

Category. Soothing agent. 

Usual strength. 50 per cent. 

Identification 

Heat a few drops with 500 mg of potassium bisulphate in a 
test tube; pungent vapors of acrolein are evolved. 

Tests 

01(2.4.24). 5.5 to 7.5. 

Other tests. Comply with the tests stated undereiral Liquids. 

Assay. Transfer 3 g of glycerin into a 500-m1 volumetric flask, 
dilute with water to volume, and mix. Transfer 3 ml to a 
conical flask, add 100.0 ml of 0.3 per cent w/v solution of 
potassium periodate in water, swirl, and allow to stand at 
room temperature for 10 minutes. Add 4 g of sodium 
bicarbonate and 2 g ofpotassium iodide. Titrate immediately 
with 0.1 M potassium arsenite, using 3 ml of starch TS as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M potassium arsenite is equivalent to 0.002303 g of 
C31-180, 

Storage. Store protected from moisture. 

Glyceryl Monostearate 
Monostearin 

Glyceryl Monostearate is a mixture of monoglycerides ofstearic 
and palmitic acids, together with variable quantities of di- and 
triglycerides. 

 

Glyceryl Monostearate contains not less than 35.0 per cent of 
monoglycerides, calculated as glyceryl monostearopalmitate, 
C201-14004, and not more than 7.0 per cent of free glycerin 
C3H803, both calculated on the anhydrous basis. 

unctuous powder or flakes; almost odourless. 

Identification 

Category. Pharmaceutical aid (emulsifying agent). 

Description. A white or almost white, hard, waxy mass or 

A. Heat 1 g with 2 g ofpotassium bisulphate in an evaporating 
dish. irritant, lachrymatory fumes are evolvi4kviiich darken 
filter paper impregnated with alkaline potossiiim mercuri 
iodide solution.

- 

GLYCERIN MONOSTEARATE 

B. Heat 2.5 g with 40 ml of ethanolic potassium hydroxide 
solution for 30 minutes on a water-bath under a reflux 
condenser. Add 30 ml of water, evaporate the ethanol, acidify 
the hot mixture with 15 ml of dilute hydrochloric acid, cool 
and extract with 50 ml of ether. Wash the ether layer with two 
quantities, each of 10 ml, of a 20 per cent w/v solution of 
sodium chloride, dry the ether extract over anhydrous sodium 
sulphate and filter. Evaporate the solvent and dry the residue 
under reduced pressure. Melt the residue and fill one or two 
capillary tubes (for the determination of melting range) and 
allow to stand for 24 hours in a desiccator. Carry out the 
determination of melting range by Method 11 (2.4.21); the 
residue melts at 54° to 64°. 

Tests 

Acid value (2.3.23). Not more than 5.0, determined on 0.5 g 
dissolved in 50 ml of a mixture of equal volumes of ethanol 
(95 per cent) and ether. 

Saponi fication value (2.3.37). 155 to 170. 

Iodine value (2.3.28). Not more than 5.0 (iodine bromide 
method). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g dissolved in a mixture of 10 ml of anhydrous methanol 
and 10 ml of anhydrous chloroform. 

Assay. Weigh 0.4 g and dissolve in 50 ml of dichloromethane 
in a glass-stoppered separating funnel. Add 25 ml of water 
and shake vigorously for 1 minute. Allow the layers to separate 
(if an emulsion is formed, add a few drops of glacial acetic 
acid). Repeat the extraction with three further quantities, of 
25, 20 and 20 ml, of water and reserve the dichloromethane 
solution (solution A). Filter the combined aqueous extracts 
through a filter paper moistened with water, wash the filter 
with two quantities, each of 5 ml, of water and dilute the 
combined filtrate and washings to 100.0 ml with water (solution 
B). 

For monoglycerides - Filter solution A through a cotton 
wool plug. Wash the separating funnel and the filter with 
three quantities, each of 5 ml, of dichloromethane. Dilute the 
combined filtrate and washings to 100.0 ml with 
dichloromethane. To 25.0 ml of this solution add 25.0 ml of 
periodic-acetic acid solution, shake cautiously, allow to stand 
at 25° to 30° for 30 minutes, add 100 ml of water and 12 ml of 
potassium iodide solution. Titrate the liberated iodine with 
0. 1 M sodium thiosulphate using 1 ml of starch solution as 
indicator. Repeat the determination using 25 ml of 
dichicii-6methethe instead of 25.0 ml of the solution under 
examination;The difference between the titrations represents 
the amount of sodium thiosulphate required. 
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1 ml of 0.1 Msodium thiosulphate is equivalent to 0.0172 g of 
monoglycerides, calculated as glyceryl monostearo-palmitate, 

C20H4004. 

The quantity of 0.1 M sodium thiosulphate used in the assay 
is not less than 85 per cent of the quantity of sodium 
thiosulphate used in the blank assay. 

For free glycerin - To 50.0 ml of solution B in a 400-ml conical 
flask fitted with a ground-glass stopper add 25.0 ml of periodic-

acetic acid solution, shake cautiously, allow to stand at 25° 
to 30° for 30 minutes, add 100 ml of water and 12 ml of potassium 

iodide solution. Titrate the liberated iodine with O./ Msodium 

thiosulphate using 1 ml of starch solution as indicator. Repeat 
the determination using 50 ml of water instead of 50 ml of the 
solution under examination. The difference between the 
titrations represents the amount of sodium thiosulphate 
required. 

1 ml of 0.1 Msodium thiosulphate is equivalent to 0.0023 g of 

glycerin, calculated as C 3H 803 . 

Storage. Store protected from light. 

Diluted Glyceryl Trinitrate 

Diluted Nitroglycerin 

0NO 2  

02N0 	 S O N 02  

C3H5N309 	 Mol. Wt. 227.1 

Diluted Glyceryl Trinitrate is 1,2,3-Propanetriol trinitrate. 

Diluted Glyceryl Trinitrate is a mixture of nitroglycerin with 
lactose, dextrose, alcohol, propylene glycol, or other suitable 
inert excipient to permit safe handling. 

Diluted Glyceryl Trinitrate contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
C 3 H5N 309. It usually contains not more than 10.0 per cent of 
glyceryl trinitrate. 

CAUTION - Undiluted glyceryl trinitrate can be exploded 
by percussion or excessive heat. Proper precautions should 
be exercised in handling it and only exceedingly small 

amounts should be isolated. 

Category. Coronary vasodilator. 

Dose. Sublingually (as tablets), 300p,g to 1 mg, repeated as 
required. 

Description.A clear, colourless to pale yellow 
white powder depending upon the diluent. 

Identification 

A. In the test of Related substances, the principal spot in the 
chromatogram obtained with test solution (b) correspond s  to 
the spot in the chromatogram obtained with the reference 
solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of toluene and 1 0 
volumes of ethyl acetate. 

Spray reagent. Dissolve lg of diphenylamine to 100.0 ml with 
methanol. 

Test solution (a). Dissolve a quantity of the substance under 
examination in methanol to obtain a solution containing 1.0 
per cent w/v of nitroglycerin and centrifuge, if necessary, to 
obtain a clear liquid solution or apply directly 1.0 per cent 
w/v nitroglycerin. 

Test solution (b). Dilute test solution (a) in methanol to obtain 
0.04 per cent w/v of nitroglycerin. 

Reference solution. Dissolve a quantity of diluted glyceryl 

trinitrate RS in methanol to obtain 0.04 per cent w/v of 

nitroglycerin. 

Apply to the plate 40 µl each of test solution (a) and (b); 5,10, 

15 and 20 pi of reference solutions. Allow the mobile phase to 

raise 8 cm. Dry the plate in air and spray the plate with spray 

reagent and irradiate the plate with short and long wavelength 

UV light for 15 minutes. Any secondary spot in the 

chromatogram obtained with the test solution (a) is not more 

intense than the spot in the chromatogram obtained with the 

reference solution of 20 pL Compare the intensities of any 

secondary spots obtained with test solution (a) with those of 

the principal spots obtain with the reference solution 

(Corresponding to 0.5 per cent, 1.0 per cent, 1.5 per cent and 

2.0 per cent respectively). The sums of the intensities of all 

the secondary spots are not more than 3.0 per cent. [Note: 

Nitrates of glycerin typically Rf values of 0.21, 0.37, and 0.61 

for mono-, di- and tri-substituted glycerins, respectively] 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of the substance 
under 

examination equivalent to 7.5 mg of the Glyceryl Trinitrate in 

75 ml of mobile phase. If necessary, sonicate for 2 minutes 
or 

solict% totally dispersed, than shake by mechanica l  
t he  mobile 

base 

and dilute to 100.0 ml with  

Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate RS to obtain 0.0075 per cent w/v of Glyceryl Trinitrate 
in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of water, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20µl. 

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 3000 theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
is not more than 3.0 per cent. 

Inject reference solution and the test solution. 

Calculate the content of C 3 H5N309 . 

Storage. Store protected from light at a temperature between 15° 
and 30°. 

Glyceryl Trinitrate Tablets 

Nitroglycerin Tablets; Trinitrin Tablets 

Glyceryl Trinitrate Tablets contain not less than 90.0 per cent 
and not more than 115.0 per cent of the stated amount of 
glyceryl trinitrate, C3H 5N309 . 

Usual strengths. 300 rig; 500 ug; 600 ug. 
t00% 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobilepbase. A mixture of 80 volumes of toluene, 20 volumes 
of ethyl acetate and 5 volumes of glacial acetic acid. 

nitrogl ycerin

T e s  t s o l solution

.

. n. . Extract a quantity of the powdered tablets 
containing 1 mg of glyceryl trinitrate with 1 ml ofacetone in a 
glass stoppered vessel; shake for 30 minutes and filter. 
sRoeifuetr

ioe the chromatogram obtained with t,4q Nfc.rcog 

e solution. Dissolve a quantity of diluted glyceryl 

t°  that in 
 

phase 
to raise 8 cm. Dry the plate in air, spray with 

diPhenylamine solution. The principal spot in the chr
omatogram obtained with the test solution -tdiTespotids:,- 

trinitrate RS in acetone to obtain 0.1 per cent w/v of 

APply to the plate 20 ill of each solution. Allow the mobile 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to peak in the 
chromatogram obtained with the reference solution. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using the following test solution. 

Test solution. Disperse one intact tablet with sufficient mobile 
phase to produce 0.0075 per cent w/v of nitroglycerin.. 

Inject reference solution and the test solution. 

Calculate the content of C 3H5N309  in the tablets. 

Other tests. Comply with the tests stated under Tablets. The 
test for Disintegration does not apply. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 7.5 mg of Glyceryl Trinitrate in 75 ml of 
mobile phase. If necessary, sonicate for 2 minutes or until the 
solid is totally dispersed, than shake by mechanical means for 
30 minutes and dilute to 100.0 ml with the mobile phase. 

Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate RS to obtain 0.0075 per cent w/v of Glyceryl Trinitrate 
in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of water, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 3000 theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
is not more than 3.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C3 H5N309  in the tablets. 

Storage. Store protected from light and moisture in glass 
containers of not more than 100 tablets, at a temperature not 
exceeding 30°. The container should be closed by means of a 
screw cap lined with aluminium or tin foil. Cotton wool wadding 
or other additional packing that absorbs glyceryl trinitrate 
should be a‘ oided. 

Labelling. The label states that the tablets should be allowed 
issolvg slowly in the mouth. 
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H2N 	C-31H 

C2H5NO2 
	 Mol. Wt. 75.1 

Glycine is 2-aminoethanoic acid. 

Glycine contains not less than 98.5 per cent and not more than 
101.5 per cent of C 2H5NO2, calculated on the dried basis. 

Category. Bladder irrigation agent; pharmaceutical aid. 

Description. A white, crystalline powder; odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glycine RS. 

Examine the substances as discs prepared using about 1 mg 

for 0.4 g of potassium bromide IR. 

B. Dissolve 50 mg in 5 ml of water, add 1 ml of sodium 

hypochlorite solution (3 per cent CO, boil for 2 minutes, add 

1 ml of hydrochloric acid and boil for 4 to 5 minutes. To the 

resulting solution add 2 ml of hydrochloric acid and 1 ml of a 

2 per cent w/v solution of resorcinol, boil for 1 minute, cool, 

add 10 ml of water and mix. To 5 ml of this solution add 6 ml of 

2 M sodium hydroxide. The resulting solution is violet with a 
greenish yellow fluorescence. After a few minutes the solution 
becomes orange and then yellow and the intense fluorescence 

remains. 

Tests 
Appearance of solution. A 10.0 per cent w/v solution in carbon 

dioxide -free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 (2.4.1). 

pH (2.4.24). 5.9 to 6.3, determined in a 5.0 per cent w/v solution. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Chlorides (2.3.12). 2.5 g dissolved in 20 ml of water complies 

with the limit test for chlorides (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 0.15 g and dissolve in 100 ml of anhydrous 

glacial acetic acid. Immediately after dissolution titrate with 

0.1 M perchloric acid, using 0.05 ml of crystal violet solution 

as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to Q.00751-  g of 1 ml O. / M-sodium hydroxide  is equivalent to  

Glycine Irrigation Solution 
Glycine Irrigation Solution is a sterile solution of Glycine in 
Water for Injections. 

Glycine Irrigation Solution contains not less than 95.0 per 
 cent and not more than 105.0 per cent of the stated amount of 

C2H5NO2. It contains no antimicrobial agent. 

Usual strength. 1.5 per cent w/v. 

Description. A clear, colourless solution. 

Identification 

A.Evaporate 5 ml to dryness on a water-bath and dry at 105° 
for one hour. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glycine RS 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 70 volumes of 1 -propanol and 30 

volumes of strong ammonia solution. 

Test solution. Dilute a suitable volume of the preparation under 
examination with water so that the resulting solution contains 

0.25 per cent w/v of Glycine. 

Reference solution. A 0.25 per cent w/v solution of giyinc 

RS. 

Apply to the plate 2 gl of each solution. After development. 
dry the plate at 105° for 10 minutes, spray with liollivdrin 

solution and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. 

Tests 

pH (2.4.24). 4.5 to 6.5. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 

per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a measured volume of the preparation under 
examination containing about 0.15 g of Glycine to 25 ml with 

water. Add 10 ml of formaldehyde solution, previously 

adjusted to a pH of 9.0, and 0.25 ml of a mixed indicator solution

prepared by dissolving 75 mg of phenolphthalein and 25 mg 

of thymol blue in 100 ml of ethanol (50 per cent). Titrate with 

0.1 M sodium hydroxide until the yellow colour disappears 

and a_faint violet colour appears. 

storage. Store in single dose containers at a temperature not 
exceeding 300- 

Labelling. The label states (1) Not for Injection; (2) that the 
solution should not be used if it contains visible particles. 

41101' 
Glycopyrrolate 

,CH3 

-rN'I ‘CH3  
,CH3  

N, , 2Br 
+ CH3 

C I9H28BrNO3 	 Mol. Wt. 398.3 

Glycopyrrolate is Pyrrolidinium, 3 -[(SR)-(cyclopentylhydroxy-
phenylacetypoxy]-1,1-dimethyl-,[16-]bromide.e-

Glyeopyrrolate contains not less than 98.0 per cent and not 
more than 102.0 per cent of CI9H 28BrNO3 , calculated on the 
dried basis. 

Category. Anticholinergic. 

Dose. 1 mg three times a day. 

Description. A white, odourless crystalline powder; 
hygroscopic. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glycopyrrolate 
RS or with the reference spectrum of glycopyrrolate. 
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 
C.It gives the reactions of bromides (2.3.1). 

Tests 

(2.4.14).d substances. A.Determine by liquid chromatography 

.a‘cd may b Di TE- Used psedrewsehne tn. the synthetic route is 5 -nitroisopthalic 

Solvent mixture. Prepare a solution of 1.0 g of anhydrous 
sodium sulphate, 6.8 g of monobasic potassium phosphate, 
and 200 mg of sodium 1-hexanesulphonate monohydrate in 
650 ml of water. To this solution add 3.0 ml of 0.5M sulphuric acid, 150 ml of methanol and 200 ml of acetonitrile and mix. 
Adjusted to pH 2.8 with orthophosphoric acid. 
Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml ofsolvent mixture. 	-- 
Reference solution. A solution containing (wools per cent 
wiv each of glvcopvrrolate RS, gIvcopyrtolate related 

• 

compound A RS, glycopyrrolate related compound B RS, 
glycopyrrolate related compound C RS in solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 

buffer solution: A buffer solution prepared by dissolving 
1.0 g of anhydrous sodium sulphate and 200 mg of 
sodium 1-hexanesulphonate monohydrate in 650 ml of 
water, to this solution add 3.0 ml of 0.5 M sulphuric 
acid, and mix, 

- mobile phase: A. 20 volumes ofacetonitrile, 15 volumes 
of methanol and 65 volumes of buffer solution, 

B.50 volumes ofacetonitrile,15 volumes 
of methanol and 35 volumes of a buffer solution, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 222 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
10 100 0 
25 10 90 
35 10 90 
37 100 0 
45 100 0 

Name 	 Relative 
retention time 

Glycopyrrolate related compound A' 	0.45 
Glycopyrrolate 	 1.00 
Glycopyrrolate related compound B 2 

	
1.14 

Glycopyrrolate related compound C 3 
	

2.68 
Individual impurity 

Total impurity 
' 5-Nitrobenzene-1,3-dicarboxylic acid. 

21-Meth y l pyrrolidin -3-y 1-2- cyclopenty1-2-hydroxy-2-phenylacetat e . 
32- Cyclopenty1-2-hydroxy-2-phenylacetic acid. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to glycopyrrolate and 
glycopyrrolate related compound B is not less than 2.0, the 
tailing factor is not more than 2.0, the relative standard 
deviation is not more than 6.0. 

Inject the reference solution and the test solution. In the 
chroniatogram 'obtained with the test solution, the area of 
peaks. ,due to glycopyrrolate related compound A, 
&lyeopyrrolate related compound B, related compound C is 

Glycine 
Aminoacetic acid 

0.007507 gof 

c2H,No2. 	 C2H5NO2. 

2188 21.89 
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not more than the area of the peak due to glycopyrrolate in 
the chromatogram obtained with reference solution (0.15 per 
cent), the area of any secondary peak is not more than 0.66 
times the area of the peak due to glycopyrrolate in the 
chromatogram obtained with reference solution (0.10 per cent) 
and the sum of the areas of all the secondary peaks is not 
more than 3.33 times the area of the glycopyrrolate peak in the 
chromatogram obtained with reference solution (0.50 per cent). 

NOTE - If the Related substances test other than A is 
used the label states the article complies with Related 
substances B. 

B. Determine by liquid chromatography (2.4.14). 

NOTE-Used when the synthetic route is 
didehydroglycopyrrolate, chloroglycopyrrolate and methyl 
cyclopentylmandelate may be present. 

Buffer solution. A buffer solution prepared by dissolving 

3.4 g ofmonobasic potassium phosphate in 1000 ml of water, 

adjusted to pH 2.5 ± 0.2 with orthophosphoric acid. 

Solvent mixture. Equal volume of acetonitrile and buffer 

solution. 

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of solvent mixture. 

Reference solution (a). A solution containing 0.05 per cent 

w/v of glycopyrrolate RS, and 0.0001 per cent w/v of each 

benzoic acid, glycopyrrolate related compound B RS, 
glycopyrrolate related compound C RS, glycopyrrolate 
related compound I RS and glycopyrrolate related compound 

L RS in the solvent mixture. 

Reference solution (b). A 0.0001 per cent w/v solution of 

glycopyrrolate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 2.1 mm, packed with 

octadecylsilane bonded to porous silica (1.7 gm), 
- column temperature: 45°, 
- mobile phase A. buffer solution, 

B. methanol, 
a gradient programme using the conditions given below, 
flow rate: 0.42 ml per minute, 
spectrophotometer set at 215 nm, 
injection volume: 2.5 pl. 

Mobile phase B Time 	Mobile phase A 
(per cent v/v) (in min.) 	(per cent v/v) 

5 0 	 95 
61 7 	 39 
61 8 	 39 
85 15 

11.5 	 15 

12 	 95 

15 	 95  

1342-(cyclopent-l-en-l-y1)-2-hydroxy -2- phenylacetox.1-1,1. 

dimethylpyrrolidin- 1 -ium bromide, 

2 1 -Methylpyrrolidin-3 -y1-2-cycloPenty1-2 -hydroxy-2  -phenylacetate, 

3(RS)-3-[(SR)-2-(4-chloropheny1)-2-cyclopentyl -2-hydroxyacetoxyl-

1,1-dimethylpyrrolidin- 1 -ium bromide, 

42-Cyclopenty1-2-hydroxy-2-phenylacetic acid, 

`Methyl 2-cyclopenty1-2-hydroxy-2-phenylacctate. 

Inject reference solution (a). The test is not valid unless the 

resolution between the peaks due to glycopyrrolate and 

glycopyrrolate related compound B is not less than 2.0. the 

tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 

chromatogram obtained with the test solution, the area of 

peaks due to benzoic acid, didehydroglycopyrrolate, 
glycopyrrolate related compound B, glycopyrrolate related 

compound I, related compound C and related compound L is 

not more than 0.75 times the area of the principal peak in the 

chromatogram obtained with reference solution (b) (0.15 per 

cent), the area of any secondary peak is not more than 

0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.10 per cent) and the 

sum of the areas of all the secondary peaks is not more than 

5.0 times the area of the peak in the chromatogram obtained 

with reference solution (b) (1.0 per cent). 

Limit of Erythro Isomer. Determine by liquid chromatography 
(2.4.14). 

Buffer solution. A buffer solution prepared by dissolving 
2.8 g of monobasi• sodium phosphate in 1000 ml of water, 

adjusted to pH 6.5 ± 0.05 with dilute sodium hydroxide 

solution. 

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution (a). A solution containing 0.004 per cent 

w/v of each glycopyrrolate erythro isomer RS and 

glyco_pyri-ulatc,RS in mobile phase. 

Reforice s0h4lion (b). A 0.001 per cent w/v solution of 

glyeopyrrolute RS in mobile phase. 

=  

matographic system 
a stainless steel column 25 cm x 4.0 mm, packed with 
beta cyclodextrin bonded to porous silica (5 gm), 

- mobile phase: a mixture of 50 volumes of methanol, 
10 volumes of acetonitrile and 40 volumes of a buffer 
solution, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 222 nm, 
- injection volume: 10 pl. 

Naq 
	

Relative 
retention time 

Erythro isomer  (R,R/S,S-glycopyrrolate)' 	0.89 
Glycopyrrolate 	 1.00 
i (RS) -3- [(RS) -2- cyclopenty1-2-hydroxy-2-phenylacetoxy]-1,1- 
dimethylpyrrolidinium bromide. 

#e" 
Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to erythro isomer and 
glycopyrrolate is not less than 1.2. 

Inject reference solution (b). The tailing factor is not more 
than 2.0. and the relative standard deviation for replicate 
injections is not more than 6.0 per cent 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
impurity due to erythro isomer (R,R/S,S-glycopyrolate) is not 
more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.4 per 
cent). 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 
Test .solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.01 per cent w/v solution of 
glycopyrrolate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 gm), 

- column temperature: 40°, 
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1.0 g of anhydrous sodium 
sulphate and 200 mg of sodium 1 -hexanesuphonate 
monohydrate in 650 ml of water, to this solution add 
3.0 ml of 0.5 M sulphuric acid, 20 volumes of 

1 	acetonitrile and 15 volumes of methanol, 
- flow rate: 1.2 ml per minute, 

spectrophotometer set at 222 nm, 
- injection volume: 50 pl.  

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of CI9H 28BrNO3  . 

Storage. Store protected from moisture. 

Glycopyrrolate Injection 
Glycopyrrolate Injection is a sterile solution of Glycopyrrolate 
in Water for Injection. 

Glycopyrrolate Injection contains not less than 93.0 per cent 
and not more than 107.0 per cent of the stated amount of 
glycopyrrolate, C 19 1-127;BrNO3 . 

Usual strengths. 0.2 mg per ml; 2 mg per 10 ml. 

Identification 

Determine by thin layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Mobile phase. A mixture of 30 volumes of butyl alcohol, 
10 volumes ofglacial acetic acid and 10 volumes of water. 

Spray reagent. A solution prepared immediately by dissolving 
2 g of bismuth suhnitrate in a mixture of 100.0 ml of water, and 
25.0 ml with glacial acetic acid (solution A). Dissolve 40 g of 
potassium iodide in 100.0 ml of water (solution B). Mix 10 ml 
of (solution A) and 10 ml of (solution B) and add to a solution 
containing 100 ml of water and 20 ml ofglacial acetic acid 

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.01 per cent w/v of glycopyrrolate in water. 

Reference solution. A 0.01 per cent w/v solution of 
glycopyrrolate RS in water. 

Apply to the plate 30 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with reagent. 
The Rf values and colour of the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 2.0 to 3.0. 

Bacterial Endotoxins (2.2.3). Not more than 555.5 Endotoxin 
Units per mg of glycopyrrolate. 

Other . tests. Comply with the tests stated under Parenteral 
Preparations..( ections). 

Assay. Determine by liquid chromatography (2.4.14). 

1 1 

Name Relative 	Correcti 
retention time 	factor 

Benzoic Acid 0.82 0.32 

Didehydroglycopyrrolate' 0.89 1.00 

Glycopyrrolate 1.00 

Glycopyrrolate base2  1.06 0.71 

Chloroglycopyrrolate 3  122 0.71 

Cyclopentylmandelicacid 4  1.32 0.53 

Methyl cyclopentylmandelate 5  1.52 0.56 

Individual impurity 1.00 

Total impurity 
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Test solution . Dilute a volume of injection containing 5 mg of 
Glycopyrrolate to 25.0 ml with mobile phase. 

Reference solution (a). A solution containing 0.02 per cent 

w/v of glycopyrrolate RS in mobile phase. 

Reference solution (b). A 0.05 per cent w/v solution of 
benzaldehyde in mobile phase. Dilute 2.0 ml of this solution 
to 25 ml in reference solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A buffer solution prepared by dissolving 

1.0 g of anhydrous sodium sulphate and 200 mg of 
sodium pentanesulphonate monohydrate in 615 ml of 

water, add 3.0 ml of 0.5 M sulphuric acid, 235 ml of 

acetonitrile and 150 ml of methanol in a 1000 ml 

volumetric flask, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 222 nm, 
- injection volume: 35 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to benzaldehyde and 
glycopyrrolate is not less than 3.0. 

Inject reference solution (a).The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject reference solution (a) and the test solution  . 

Calculate the content of C 19H28BrNO3  in the injection. 

Storage. Store in single dose or multi dose containers, 
preferably of Type I glass. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 500 ml of water, 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, re 
the first few ml of filtrate, store the solution at 5°. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

glycopyrrolate RS in minimum quantity of methanol . 

Reference solution. Dissolve a sufficient quantity 
iluotef  

with the dissolution medium to obtain a solution having the 
concentration similar to the expected concentration of the 
test solution. Store the solution at 5°. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, pack ed with 

octadecylsilane bonded to porous silica (5 pm). 
- column temperature: 40°, 
- sample temperature: 5°, 
- mobile phase: a mixture of 620 volumes of a buffer 

solution prepared by dissolving 1.0 g of anhydrous 
sodium sulphate and 200 mg of sodium 
1-pentanesulphonate in 620 ml of water, 200 volumes 
of acetonitrile, 180 volumes of methanol and 3 volumes 

of 0.5M sulphuric acid, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 80 pl. 

Inject the reference solution. The test is not valid unless the 

tailing factor is not more than 2.0 and the relative standard 

deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 

C 191-128BrNO3. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. Dissolve 1.0 g of anhydrous sodium 

sulphate, 6.8 g of monobasic potassium phosphate, and 200 

mg of sodium 1-hexanesulfimate monohydrate in 650 ml of 

water. To this solution add 3.0 ml of 0.5M sulphuric acid. 150 

ml of methanol and 200 ml of acetonitrile and mix. Adjust the 

pH to 2.8 with ortho phosphoric acid. 

Test solution. Shake a quantity of the powdered tablets 

containing 12.5 mg of Glycopyrrolate with 15 ml of the solvent 

mixture and disperse with the aid of ultrasound for 10 
minutes. 

Shake further, if necessary, dilute to 25.0 ml with solvent mixture 
and filter through suitable filter, rejecting the first few ew I of 

filtrate. 

Rc'krel7CV solution. A solution containing 0.00015 per cent 

NON,. -each pfilycopyrrolate RS, glycopyrrolate r el
cat Reds 

 compound B-RS and glycopyrrolate related compound  

itiiblvent mixture. 

2i 

In  Chr°astta°girnalePshs sticseyesl column 
 system 

 olumn 15 cm x 4.6 nun, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- column temperature: 40°, 
buffer solution: A buffer solution prepared by dissolving 
1.0 g of anhydrous sodium sulphate and 200 mg of 
sodium I-hexanesulphonate monohydrate in 650 ml of 
water, to this solution add 3.0 ml of 0.5 M sulphuric 

mobile 
 and 65 volumes of buffer solution, 

acid, an
d m 

e  

of 
phase: A. 20 volumes of acetonitrile, 15 volumes 

B. 50 volumes ofacetonitrile, 15 volumes 
of methanol and 35 volumes of a buffer solution, 
a gradient p r ogramme using the conditions given 

-spectrophotometer

below,   
flow 

 
rate: 1 ml per minute, 
  set at 222 nm, 0".  

injection volume: 50 

Time 
min.) in.) o 

 L, 10 

25 

35 

37 

45 

Mobile phase A 
(per cent v/v) 

100 

100 

10 

10 

100 

100 

Mobile phase B 
(per cent v/v) 

0 

0 

90 

90 

0 

0 

Name 	 Relative 
retention time 

Glycopyrrolate related compound A' 
	

0.45 
Glycopyrrolate 	 1.00 
Glycopyrrolate related compound B 2  
TGolta

yc: impurity 

In 

 dual impurity 

pnyrruity  or late related compound C 3 
	

2.68 

1.14 

'5-Nitr 

2 I-Met 

)2-c y, 

Inject 
resolt. 
glYcol 
tailin E  
deviat 

Inject 
chrorr  

IniPur 
more 

chromatogram obtained with reference solution (0.5 per cent), 
the area of any secondary peak is not more than 0.67 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (0.2 per cent) and the sum of the areas of all 
the secondary peaks is not more than 4.0 times the area of the 
peak in the chromatogram obtained with reference solution 
(1.2 per cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. 

Test solution. Disperse one tablet in 5.0 ml of the mobile phase, 
with the aid of ultrasound for 10 minutes and dilute to 10.0 ml 
with the mobile phase. Centrifuge and use the supernatant 
liquid. Dilute further, if necessary, with the mobile phase. 

Calculate the content of C 19H28BrNO3  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 10 mg of Glycopyrrolate add 75 ml 
of mobile phase and disperse by shaking for 30 minutes and 
mixing if necessary with the aid of ultrasound for further 
10 minutes. Dilute to 100.0 ml with the mobile phase, centrifuge 
and use the filtrate. 

Reference solution. A 0.01 per cent w/v solution of 
glycopyrrolate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 gm), 

- mobile phase: a mixture of 65 volumes ofa buffer solution 
prepared by dissolving 1.0 g of anhydrous sodium 
sulphate and 200 mg of sodium I -hexanesuphonate 
monohydrate in 650 ml of water, to this solution add 
3.0 ml of 0.5 M sulphuric acid, 20 volumes of 
acetonitrile and 15 volumes of methanol, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 222 nm, 
- injection volume: 50 gl. 

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Glycopyrrolate Tablets 
Glycopyrrolate Tablets contain not less than 93.0 per cent and 
not more than 107.0 per cent of the stated amount of 
glycopyrrolate, C 19H28BrNO3. 

Usual strength.1 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

ecting 

ity due to glycopyrrolate related compound C is not 

obenzene-1,3-dicarboxylic acid, 

hy lpyrrolidin-3-y 1 -2 -cyclopenty1-2-hydroxy-2-phenylacetate, 

lopenty 1-2- hydroxy-2-phenylacetic acid. 

the reference solution. The test is not valid unless the 
ition between the peaks due to glycopyrrolate and 
Dyrrolate related compound B is not less than 2.0, the 

factor is not more than 2.0 and the relative standard 
ion for replicate injections is not more than 6.0 per cent. 
the reference solution and the test solution. In the 

latogram obtained with the test solutitr -rthe area' Calelliate -the content of C I 9H 2RBrNO3  in the tablets. 
than 1.7 times the area of the principal pa k in the Storage. t6i -e protected from moisture. 
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GRAMICIDIN GRISEOFULVIN 

Gramicidin 
O

H 

Gly-L-Ala.D-Leu-L-Al2-0-Val-L-Val-D-Val-L-Trp-O-Leu-Y- D-Leu-L-Trp-D-Leu-L-Trp-N 

Gramicidin X Y Mol. Formula Mol. Wt. 

Al L-Val L-Trp C99H 1401\120017 1882 

A2 L-Ile L-Trp C10014142N20017 1896 

BI L-Val L-Phe C97 11 139N 1 9017 1843 

Cl L-Val L-Tyr C971-1 139N 1 9018 1859 

0 L-Ile L-Tyr C98H141N19018 1873 

Category. Polypeptide Antibacterial. 

Gramicidin consists of a family of antimicrobial linear 
polypeptides substance obtained by extraction from tyrothricin 
and produced by fermentation broth of Brevibacillus brevis 

Dubos. The main component is gramicidin A 1 , together with 
gramicidins A2, Bl, Cl and C2 in particular. 

Gramacidin has potency not less than 900 Units per mg, 
calculated on the dried basis. 

Description. A white or almost white crystalline powder; 

slightly hygroscopic. 

Identification 

Test B may be omitted if tests A and C are carried out. Tests C 
may be omitted if test A and B is carried out. 

A. Dissolve 0.10 g in ethanol and dilute to 100.0 ml with the 
same solvent. Dilute 5.0 ml of this solution to 100.0 ml with 

ethanol. When examined in the range 240 nm to 320 nm (2.4.7), 
the resulting solution shows absorption maxima, at about 282 
nm and about 290 nm, a shoulder at about 275 nm and an 
absorption minimum at about 247 nm. The specific absorbance 
at the maximum at about 282 nm is 105 to 125. 

spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatograms obtained wi th 
reference solutions (a) and (b). 

C. In the test for Composition, the retention time of three 
 principal peak in the chromatogram obtained with test solution 

corresponds to the three peak in the chromatogram obtained 
with reference solution (a). 

Tests 

Composition. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of methanol and dilute to 25.0 ml with 

mobile phase. 

Reference solution (a). Dissolve 25 mg of gramicidin RS in 
10 ml of methanol and dilute to 25.0 ml with mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base dectivated end capped octadecylsilane bonded to 
porous silica (5 pm), 

- column temperature: 50°, 
- mobile phase: a mixture of 71 volumes of methanol and 

29 volumes of water. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 282 nm, 

- injection volume: 20 id. 
Relative 

retention retention time 

Gramicidin impurity CI 

Gramicidin impurity C2 2  

Gramicidin A 1 (Retention time: about 22 minutes) 1.0 

Gramicidin impurity A2 3  

Gramicidin impurity B1 4  

it 1 0-methioninel gramicidin CI . 

'gramicidin C2 

'gramicidin A2 3-hydroxypropyl. 

'gramicidin B I . 

Inject reference solution (a). Run the chromatogram 2.5 times 
the retention time of gramicidin Al . The test is not valid 
unless the resolution between the peak due to gramicidin Al 
and gramicidin A2 is not less than 1.5. 

Inject reference solution (b) and the test solution. The ratio of 
the ,ceintent ofiramicidin Al to the sum of the contents 

of 

7,44011icidins Al; A2, Bl, Cl and C2 is not less than 600 per 
cent and sum of the contents of gramicidins Al , A2. Bl. CI  

Griseofulvin 

CI-H17C106 	 Mol. Wt. 352.8 
Griseofulvin is ( 1 'S,61?)-7-chloro-2',4,6-trimethoxy-
6 " -methylbenzofiiran-2-spiro-l-cyclohex-2 '-ene-3,4 '-dione 
produced by the growth of certain strains of Penicillium 
griseofulvum or obtained by any other means. 

Griseofulvin contains not less than 97.0 per cent and not more 
than 102.0 per cent of CI7H17C106, calculated on the dried basis. 
Category. Antifungal. 

Dose. 500 mg to 1 g daily, in divided doses. 
D

escription. A white to yellowish white powder, the particles 
of which are generally upto 5 gm in maximum dimension, 
although larger particles, which may occasionally exceed 
30  um may be present; almost odourless. 
Identificatio n  
A. D

etermine by infrared absorption spectrophbtornetty (2.4.6). 

RS. 
mpare the spectrum with that obtained witkgriseofielvin 

e._  

Appearance of solution. A 7.5 per cent w/v solution in 
dimethylformamide is clear (2.4.1), and not more intensely 
coloured than reference solution YS4 (2.4.1). 

Acidity. Suspend 0.25 g in 20 ml of ethanol (95 per cent) and 
titrate with 0.2 M sodium hydroxide using phenolphthalein 
solution as indicator; not more than 1.0 ml is required to change 
the colour of the solution. 

Specific optical rotation (2.4.22). +352° to +364°, determined 
at 20° in a 1.0 per cent w/v solution in dimethylformamide. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution (a). Dissolve 1.0 g of the substance under 
examination in 100 ml of acetone. 

Test solution (b). Dissolve 1.0 g of the substance under 
examination and 20 mg of 9,1 0-diphenylanthracene (internal 
standard) in 100 ml of acetone. 

Reference solution. A solution containing 0.050 per cent w/v 
of griseofulvin RS and 0.020 per cent w/v of the internal 
standard in acetone. 

Chromatographic system 
- a glass column 1.0 m x 4 mm, packed with acid-washed 

diatomaceous support (100 to 200 mesh) coated with 
1 per cent w/w of cyanopropylmethyl phenyl silicone 
fluid, 

- temperature: 
column. 250°, 
inlet port and detector. 270°, 

- flow rate: 60 ml per minute, using nitrogen as the carrier 
gas. 

Continue the chromatography for three times the retention 
time of griseofulvin. 

The chromatogram obtained with test solution (a) shows a 
peak due to griseofulvin (retention time about 11 minutes) 
and may show a peak due to dechlorogriseofulvin (retention 
time about 0.6 times that of griseofulvin) and a peak due to 
dehydrogriseofulvin (retention time about 1.4 times that of 
griseofulvin). 

Calculate the ratio (R) of the area of the peak due to griseofulvin 
to that of the peak due to the internal standard in the 
chromatogram obtained with the reference solution. The ratio 
oftheirea of dr4, peak corresponding to dechlorogriseofulvin 
to that, of the----Peak due to the internal standard in the 

, elvornatoyani obtained with test solution (b) is less than 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. A mixture of 3 volumes of methanol, 9 volumes 

of butanol, 15 volumes of water, 24 volumes of glacial acetic 

acid and 49 volumes of butyl acetate. 

Test solution. Dissolve 5 mg of the substance under 

examination in 6.0 ml of ethanol. 

Reference solution (a). Dissolve 5 mg of gramicidin RS in 

6.0 ml of ethanol. 

Reference solution (b). Dissolve 5 mg of tyrothricin RS in 

6.0 ml of ethanol. 

Apply to the plate 1µl of each solution. AftFr ditiii4bpitent, 
dry the plate in air, spray with dimethylaminohenzaldehycle 

solution and heat at 90° until the spots appear. The principal 

Name 

1.2 

1.9 

and C2 is not less than 95.0 per cent. Ignore any peak with 
area due to gramicidin Al in the chromatogram obtained with 
reference solution (b). 

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Composition. 

 

The area peaks other than principal peak in the chromatogram 
obtained with test solution is not more than 2.0 per cent and 
not more than 1 peak is more than 1.0 per cent. Ignore any 
peak with area due to gramicidin  Al , A2, Bl, Cl and C2. 

Melting point (2.4.21). About 230°. 

Sulphated ash (2.3.18). Not more than 1.0 per cent, determined 

on 

1.0 g. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 

n  

1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 0.1 kPa4k5r 3 hours. 

Assay. Determine by the microbiological assay of antibiotics, 

 

Method B (2.2.10), and express the result in Units of gramicidin 
per mg. 

Storage. Store protected from light and moisture. 

B. Dissolve about 5 mg in 1 ml of sulphuric acid and add 5 mg 
of powdered potassium dichromate; a wine-red colour .-is 
produced. 

C. Melting range (2.4.21). 217° to 224°. 

Tests 

Az. 
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0.6 R. The ratio of the area of any peak corresponding to 
dehydrogriseofulvin to that of the peak due to the internal 
standard in the chromatogram obtained with test solution (b) 
is less than 0.15 R. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Matter soluble in light petroleum. Not more than 0.2 per cent, 
determined by the following method. Extract 1 g with 20 ml of 
light petroleum (40° to 60°) by boiling under a reflux 
condenser for 10 minutes; cool, filter, wash the filter with three 
quantities, each of 15 ml, of the light petroleum (40° to 601, 
evaporate the combined filtrate and washings to dryness, dry 
the residue at 105° for 1 hour and weigh. 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 80 mg and dissolve in sufficient ethanol to 
produce 200.0 ml. Dilute 2.0 ml to 100.0 ml with ethanol and 
measure the absorbance of the resulting solution at the 
maximum at about 291 nm (2.4.7). Calculate the content of 

C17H17C106 taking 686 as the specific absorbance at 291 nm. 

Griseofulvin Tablets 
Griseofulvin Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
griseofulvin, Ci7H17C106. 

Usual strengths. 125 mg; 500 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing 
0.125 g of Griseofulvin with 20 ml of chloroform, add 1 g of 
anhydrous sodium sulphate, shake and filter. Evaporate the 
filtrate to dryness and dry at a pressure not exceeding 0.7 kPa 
for 1 hour. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with griseofulvin 

RS. 

B. Shake a quantity of the powdered tablets containing 80 mg 
of Griseofulvin with 150 ml of ethanol (95 per cent) for 
20 minutes. Dilute to 200 ml with ethanol (95 per cent) and 
filter. Dilute 2 ml of the filtrate to 100 ml with ethanol (95 per 

cent). When examined in the range 230 nm to 360 nm (2.4.7), 
the resulting solution shows absorption maxima at about 291 
nm and 325 nm, and a shoulder at about 250 nm. 

C. Dissolve about 5 mg of the powdered tablets in 1 ml of 

sulphuric acid and add 5 mg of powdered,' potassium 

dichromate; a wine-red colour is produced 

Tests 

4- 

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1 ml of a 0.1 per cent w/v solution of 9,10- 
diphenylanthracene (internal standard) in chloroform before 
diluting to 100 ml with chloroform. 

Reference solution. Dissolve 5 mg of griseofulvin RS in 

chloroform and add 2 ml of the internal standard solution and 

sufficient chloroform to produce 200 ml. Evaporate 20 ml of 

the solution to about 1 ml. 

Chromatographic system 
a glass column 1.0 m x 4 mm, packed with acid-washed 
diatomaceous support (100 to 200 mesh) coated with 
1 per cent w/w of cyanopropylmethyl phenyl silicone 
fluid, 
temperature: 
column. 250°, 
inlet port and detector. 270°, 
flow rate: 60 ml per minute, using nitrogen as the carrier 
gas. 

Continue the chromatography for three times the retention 
time of griseofulvin. 

The chromatogram obtained with test solution (a) shows a 
peak due to griseofulvin (retention time about 11 minutes) 

and may show a peak due to dechlorogriseofulvin (retention 
time about 0.6 times that of griseofulvin) and a peak due to 
dehydrogriseofulvin (retention time about 1.4 times that of 
griseofuh in). 

C'alculate the 'ratio (R) of the area of the peak due to griseofulvin  

chromatogram obtained with the reference solution. The ratio 
of the area of any peak corresponding to dechlorogriseofulvin 
to that of the peak due to the internal standard in the 
chromatogram obtained with test solution (b) is less than 
0.6 R. The ratio of the area of any peak corresponding to 
dehydrogriseofulvin to that of the peak due to the internal 
standard in the chromatogram obtained with test solution (b) 
is less than 0.15 R. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 35 mg of Griseofulvin, add 60 ml of ethyl 
acetate, heat at 60° with shaking for 20 minutes. Allow to cool 
and dilute to 100.0 ml with ethyl acetate. Centrifuge and 
transfer two quantities, each of 5 ml, of the clear supernatant 
liquid into separate 100-ml volumetric flasks. Add 5 ml of 2 M 
methanolic methanesulphonic acid to the attst flask, allow to 
stand at 20° for 30 minutes and dilute to 100.0 ml with methanol 
(solution A). Dilute the contents of the second flask to 
100.0 ml with methanol (solution B). To a third volumetric 
flask add 5 ml of 2 M methanolic methanesulphonic acid and 
dilute to 100.0 ml with methanol (solution C). Measure the 
absorbance of each solution at the maximum at about 266 nm 
(2.4.7). Calculate the content of C171 -117C106 from the difference 
between the absorbance obtained with solution A and the 
sum of the absorbances obtained with solutions B and C and 
from the difference obtained by repeating the experiment using 
35 mg ofgriseofulvin RS in place of the powdered tablets. 

OH 

OH 

*4- 
C n 10-4-4 	 Mol. Wt. 198.2 

Guaiphenesin is (R.5)-3-(2-methoxyphenoxy)propane-1,2-diol. 

Guaiphenesin contains not less than 98.0 per cent and not 
more than 101.5 per cent of CI0H 1404, calculated on the dried 
basis. 

Category. Expectorant. 

Dose. For an adult, 200 to 400 mg every four hours; for a child 
aged 6 to 12 years, 100 to 200 mg every four hours; for a child aged 2 to 6 years, 50 to 100 mg every four hours... _ 
D

escription. A white or almost white, crystalline powder; odourless or with a slight characteristic odour. 

Identification 

Reference solution (c). Dissolve 50 mg ofguaiacol in 50.0 ml 
ofacetonitrile. Dilute 5.0 ml of this solution to 10.0 ml with the 
test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 1 volume ofglacial acetic 

acid and 99 volumes of water, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 276 nm, 
injection volume: 10 pl. 

Time 
( in min.) 

Mobile phase A 
( per cent v/v) 

Mobile phase B 
( per cent v/v) 

0 80 20 
32 50 50 
33 80 20 
40 80 20 

Inject reference solution (c) . The test is not valid unless the 
resolution between the peaks due to guaiphenesin and 

Dissolution (2.5.2). 

Apparatus No. 1, top 
Medium. 900 ml of a 4.0 per cent w/v solution of sodium iouryi 

 sulphate, 
Speed and time. 100 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
 the absorbance of the filtrate, suitably diluted with methanol 

(80 percent), at the maximum at about 291 nm (2.4.7). Calculat e 
 the content of C17 1-1 1 7006, taking 725 as the specific 

absorbance at the maximum at about 291 nm. 

D. Not less than 70 per cent of the stated amount of CI7H1-C10,. 

Related substances. Determine by gas chromatograph y 
 (2.4.13). 

Test solution (a). Add 60 ml of chloroform to a quantity of the 
powdered tablets containing 50 mg of Griseofulvin, heat at 
60° with shaking for 20 minutes, cool and dilute to 100 ml with 
chloroform. Centrifuge and evaporate 20 ml of the clear 
supernatant liquid to about 1 ml. 

to that of the peak due to the internal standard in th e 

 = 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with guaiphenesin 
RS or with the reference spectrum of guaiphenesin. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Melts at 79° to 83° (2.4.21). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1). 

pH (2.4.24). 5.0 to 7.0, determined in a 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in 50.0 ml of acetonitrile. 

Reference solution (a). A 0.001 per cent w/v solution of 
guaiphenesin RS in acetonitrile. 

Reference solution (b). Dissolve 10 mg ofguaiacol in 50.0 ml 
of acetonitrile. Dilute 0.5 ml of this solution to 50.0 ml with 
acetonitrile. 
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guaiphenesin impurity A is not less than 3.0. The relative 
retention time with reference to guaiphensin for 2-(2- 
methoxyphenoxy)propane-1,3-diol(B-isomer) (guaiphenesin 
impurity B) is about 0.9, for 2-methoxyphenol (guaiacol) 
(guaiphenesin impurity A) is about 1.4, for 1,1'-oxybis[3-(2- 
methoxyphenoxy)propan-2-ol] (bisether) (guaiphenesin 
impurity C) is about 3.1, for 1,3-bis(2-methoxyphenoxy)propan-
2-ol (guaiphenesin impurity D) is about 3.7. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution the area of 
secondary peak corresponding to guaiphenesin impurity A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of secondary peak corresponding to 
guaiphenesin impurity B is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1 per cent). The area of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent). The sum of area of all the secondary peaks other 
than guaiphenesin impurity B is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 12 ml of a solution prepared by 
dissolving 2.0 g in 25 ml of a mixture of 9 volumes of ethanol 

(95 per cent) and 1 volume of water complies with the limit 

test for heavy metals, Method D (25 ppm), using 10 ml of lead 
standrd solution (2 ppm ph). 

Chlorides and monochlorohydrins. To 10 ml of a 2.0 per cent 
w/v solution, add 2 ml of 2 M sodium hydroxide, heat on a  
water-bath for 5 minutes, cool and add 3 ml of 2 M nitric acid

. 

The resulting solution complies with the limit test for chlorides 
(2.3.12) using 2.0 ml of chloride standard solution 
(25 ppm C/)(250 ppm). 

Guaiacol. To 10 ml of a 2.0 per cent w/v solution add 0.1 ml of 
ferric chloride test solution and allow to stand for 5 minutes. 
The resulting solution is not more intensely coloured than a 
mixture of 0.5 ml of CSS, 1.5 ml of FCS, 3.5 ml of CCS and 
4.5 ml of a solution of hydrochloric acid containing 1 per cent 
w/v of HC1(2.4.1). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° over phosphorus pentoxide 
at a pressure of 1.5 to 2.5 kPa for 3 hours. 

Assay. Weigh 50 mg and dissolve in 10 ml of water. Add 20 ml 
of sodium periodate solution and allow to stand for 10 minutes. 
Add 25.0 ml of sodium arsenite solution and 1 ml of a 16.6 per 
cent w/v solution of potassium iodide, allow to stand for 10 
minutes and titrate with 0.05 M iodine solution using 2 nil of 
starch solution as indicator. Repeat the procedure without 
the substance under examination. The difference between the 
titrations represents the amount of iodine required. 

1 ml of 0.05 M iodine is equivalent to 0.009911 g of C 41,404. 

H 

Haloperidol 

Haloperidol Injection 

Haloperidol Oral Solution 

Haloperidol Tablets 

Heparin Sodium 

Heparin Injection 

Histamine Phosphate 

Histamine Phosphate Injection 

Homatropine Hydrobromide 

Homatropine Eye Drops 

Homatropine Methylbromide 

Homatropine Methylbromide Tablets 

Hyaluronidase 

Hyaluronidase Injection 

Hydralazine Hydrochloride 

Hydralazine Injection 

Hydrochloric Acid 

Dilute Hydrochloric Acid 

Hydrochlorothiazide 

Hydrochlorothiazide Tablets 

Hydrocortisone 

Hydrocortisone Ointment 

Hydrocortisone Acetate 

Hydrocortisone Cream 

HYdrocortisone Eye Ointment 
H

ydrocortisone Acetate Injection 

Hydrocortisone Hemisuccinate 
Hydrocortisone Sodium Succinate Injection 
HYdrogenated Vegetable Oil 

Hydrogen Peroxide Solution (22 Vol) 

6." 
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Hydrogen Peroxide Solution (100 Vol) 

Hydroxocobalamin 

Hydroxocobalarnin Injection 

Hydroxychloroquine Sulphate 

Hydroxychloroquine Tablets 

Hydroxyethylcellulose 

Hydroxyprogesterone Hexanoate 

Hydroxyprogesterone Injection 

Hydroxypropyl Cellulose 

Hydroxypropylmethylcellulose 

Hydroxypropyl Methylcellulose Phthalate 

Hydroxyurea 

Hydroxyurea Capsules 

Hydroxyzine Hydrochloride 

Hydroxyzine Oral Solution 

Hydroxyzine Tablets 

Hyoscine Butylbromide 

Hyoscine Butylbromide Injection 

Hyoscine Butylbromide Tablets 

Hyoscine Hydrobromide 

Hyoscine Hydrobromide Injection 

Hyoscine Hydrobromide Tablets 

Hyoscyamine Sulphate 

Hyoscyamine Injection 

Hyoscyamine Oral Solution 

Hyoscyamine Tablets  

Haloper idol 

- CI 

OH 

C211123C1FO2 	 M01. Wt. 375.9 

Haloperidol is 444-(4-chloropheny1)-4-hydroxypiperidino]- 
4'-fluorobutyroPhenone. 

Haloperidol contains not less than 99.0 per etnt and not more 
than 101.0 per cent of C21 H23C1FNO2, calculated on the dried 
basis. 

Category. Antipsychotic. 

Dose. Orally, 1.5 to 20 mg daily, in divided doses; by 
intramuscular or intravenous injection, 2 to 10 mg. 

Description. A white to faintly yellowish, amorphous or 
microcrystalline powder; odourless. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C mar he omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with haloperidol 
RS or with the reference spectrum of haloperidol. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0015 per cent w/v solution in a mixture of 90 volumes of 
methanol and 10 volumes of 0.1 M hydrochloric acid shows 
an absorption maximum at about 245 nm; absorbance at about 
245 nm, about 0.49 to 0.53. 

C.In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak due to haloperidol in the chromatogram obtained with 
reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use and 
Protect from light.  
Test solution Dissolve 0.1 g of the substance under examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution (a). A solution containing 0.01 per cent 
w/v of haloperidol RS and 0.005 per cent w/v of bromperidol 
RS in methanol. 

Reference solution (b). Dilute 5.0 ml of the test solution to 
100.0 ml with methanol. Further dilute 1.0 ml of this solution to 
10.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- mobile phase: A. a 1.7 per cent w/v solution of 

tetrabutylammonium hydrogen sulphate, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

15 50 50 

20 50 50 

25 90 10 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to haloperidol and 
bromperidol is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.1 kPa for 3 hours. 

Assay. Dissolve 0.2 g in 25 ml of anhydrous glacial acetic 
acid. Titrate with 0.05 M perchloric acid, using 0.2 ml of 
1-naphtholbenzein solution as indicator and titrating until 
the colour changes from orange-yellow to yellowish green. 
Carry out a blank titration. 

, 1 ml of 0.05 IL1 perchloric acid is equivalent to 0.01879 g 
C211%3CIFNO, 

Storage. Store protected from light. 
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Haloperidol Oral Solution 
Haloperidol Oral Drops; Haloperidol Solution 

Haloperidol Oral Solution is a solution of Haloperidol in Purified 
Water prepared with the aid of Lactic Acid. 

Haloperidol Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 

haloperidol, C211123C1FNO2. 

Usual strengths. 1 mg per ml; 2 mg per ml. 

Description. A clear, colourless solution. 

Identification 
A. To a volume of the oral solution containing 20 mg of 

Haloperidol, add 1 ml of 1 M sodium hydroxide, extract with 

10 ml ofchloroform, 
filter and evaporate the filtrate to dryness. 

The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with spectnim renc 

haloperidol 

RS treated in the same manner or with the refee  

of haloperidol. 

B. When examined in the range 230 nm to 360 nm absorption 
(2.4.7), the 

final solution obtained in the Assay shows an  
maximum only at about 245 nm. 

53r 
Tests 

pH (2.4.24). 3.5 to 4.5. 

Related substances. 
Determine by thin-layer chromatogra0' 

(2.4.17), coating e p 

Mobile phase. A mixture of 92 volumes of dichloromethane. 8 

volumes of methanol and 1 volume of 
strong ammonia 

solution  

Test Solution. Dilute the oral solution if necess 

methanol 
to contain 0.1 per cent w/v of Haloperido 

thlate with silica gel G. 

a: 

Assay. 
To a measured volume of the injection containing about 

10 mg of Haloperidol add 8 ml of water and 10 ml of / 

hydrochloric acid. 
Extract with successive quantities of 25 

25, 10 and 10 ml of ether. Was h the combined ether extracts' 

 with 10 ml of water, combine the aqueous layers and remove 

the ether using a rotary evaporator. Add sufficient water to 

produce 100.0 ml and dilute of 10.0 ml to s ul0t 1
i
00. ml w

g solituti  h  on t at the 
anol. 

Measure the absorbance 	the ren  

maximum at about 245 nm (2.4.7)• Calculate the content of 

C211-123C1FNO2 taking 346 as the specific absorbance at 

245 nm. 

Storage. Store protected from light. 

Reference solution 
(h). Dilute 1 volume of the injection to 200 

volumes with methanol. 

Apply to the plate a volume of the injection containing 0.1 mg 
of Haloperidol and the same volume of the reference solutions. 
After development, dry the plate in air and spray with 

dilute 

potassium iodobismuthate solution. 
Any secondary spot in 

the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 

with reference solution (b). 

Bacterial endotoxins 
(2.2.3). Not more than 71.4 Endotoxin 

Units per mg of haloperidol. 

Other tests. 
Comply with the tests stated under,Parentera.I 

Preparations (Injections). 

HALOPERIDOL INJECTION 

Haloperidol Injection 
Haloperidol Injection is a sterile solution of Haloperidol in 
Lactic Acid diluted with Water for Injections. 

Haloperidol Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent f the stated amount of 

haloperidol, C21H23C1FN 02- 

Usual strengths. 5 mg per ml, 10 mg per ml. 

o 

Identification 

A. To a volume of the injection containing 20 mg of Haloperidol 

add 5 ml of water and 1 ml of 1 M sodium hydroxide and 

extract with 10 ml of chloroform. Filter the chloroform extract 

through absorbent cotton, evaporate the filtrate to dryness 
and dry the residue at 60° at a pressure not exceeding 0.7 kPa. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

haloperidol 

RS 
or with the reference spectrum of haloperidol. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 

maximum only at about 245 nm.  

Haloperidol Tablets 
Haloperidol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
haloperidol, t  

Usual 

 rsidro I, C21H23C1FNO2. 

engths. 1.5 mg; 5 mg; 10 mg. 

Identification 

Aaextract

d ni 

dryness 

dTonee xsatsquantity r 

through 

aa  qu a nti t y of the powdered tablets containing 10 mg of 
Haloperidol  add 5 ml of water and 1 ml of / M sodium hydroxide 

et with 10 ml of chloroform. Filter the chloroform 
 absorbent cotton, evaporate the filtrate to 

and dry the residue at 60° at a pressure not exceeding 
0.7 kPa. The residue complies with the following test. 

DRthseattoeirrm:th(r

h  iirt the reference spectrum of haloperidol. 

e by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with haloperidol 

8 . 1 0 the test for Related substances, the principal spot in the 
chromatogram obtained with test solution ( b) corresponds to 

chromatogram obtained with reference solution (b).,:=, 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of chloroform, 10 
volumes of glacial acetic acid and 10 volumes of methanol. 

Test solution (a). Shake a quantity of the powdered tablets 
containing 10 mg of Haloperidol with 10 ml of chloroform, 
filter, evaporate the filtrate to dryness and dissolve the residue 
in 1 ml of chloroform. 

Test solution (b). Dilute 1 volume of test solution (a) to 10 
volumes with chloroform. 

Reference solution (a). Dilute 1 volume of test solution (a) to 
200 volumes with chloroform. 

Reference solution (b). A 0.1 per cent w/v solution of 
haloperidol RS in chloroform. 

Apply to the plate 10 pi of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (a) shows a 
distinct and clearly visible spot. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Place one tablet in 10 ml of the mobile phase, 
shake in an ultrasonic bath for 2 minutes, centrifuge and use 
the supernatant liquid after diluting suitably with the mobile 
phase if necessary. 

Reference solution. A solution containing 0.015 per cent w/v 
of haloperidol RS in the mobile phase. 

Chromatographic system 
— a stainless steel column 15 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
— mobile phase: a mixture of 55 volumes of a 1 per cent 

w/v solution of ammonium acetate and 45 volumes of 
acetonitrile, 
flow rate: 2 ml per minute, 

— spectrophotometer set at 247 nm, 
— injection volume: 20 gl. 

Calculate the content of C21H23C1FNO2 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

A ssay„ D ctemiine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the powder containing 
20 mg of Haloperidol, shake with 60 ml of the mobile phase, 

Tests 

pit (2.4.24). 2.8 to 3.6. 

Related substances. 
Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 80 volumes of chloroform, 10 

volumes of glacial acetic acid and 10 volumes of methanol. 

Test solution. The injection under examination. 

Reference solution (a). 
Dilute 1 volume of the injection to 100 

volumes with methanol. 

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with methanol. 

Reference solution (b). Dilute 1 volume of the test solution to 

 
2A0Oppvi volumes  tluoni

thtes plate 

ai with methano l.5otio 

of each solution. After development, 

 

dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. To a measured volume of the oral solution containing 
about 10 mg of Haloperidol add 8 ml of water and 1•15"ml of / M 
hydrochloric acid. Extract with successive quantities of 25, 
25, 10 and 10 ml of ether. Wash the combined ether extracts 
with 10 ml of water, combine the aqueous layers and remove 
the ether using a rotary evaporator. Add sufficient water to 
produce 100.0 ml and dilute 10.0 ml to 100.0 ml with methanol. 
Measure the absorbance of the resulting solution at the maximum 
at about 245 nm (2.4.7). Calculate the content of C21H23CIFNO2 
taking 346 as the specific absorbance at 245 nm. 

Storage. Store protected from light at a temperature between 
15° and 25°. 



Description. A white or greyish -white powder: odourless; 
moderately hygroscopic. 

Identification 

A. It complies with the requirements described uncle] 

B. It gives reaction (A) of sodium salts (2.3.1). 

C. In the test for Oversulphated chondroitin sulph 
principal peak in the chromatogram obtained with 
solution corresponds to the peak in the ch 1 0 111 ,, 

obtained with reference solution (a). 

- assay, 

ate. the 
the test 
touram 

Tests 
pH (2.4.24). 5.0 to 7.5, determined in 1.0 per cent w/v solution. 

Oversulphated Chondroitin Sulphate (OSCS). Determine by 
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liquid chromatography (2.4.14). 

Test solution. Dissolve 500 mg of the substanc 
examination in 10.0 ml of water. 

Reference solution (a). A 2.0 per cent w/v solution ol 

sodium RS in water. 

Reference solution (b). A 0.02 per cent w/v sol 
oversulphated chondroitin sulphate RS in reference 
(a). 

Chromatographic system 
- a stainless steel column 25 cm x 2 mm, packe d 

hydroxide- selective, strong anion-exchan 
consisting of a highly cross-linked core o 
micoporous particles having a pore size less 
Angstrom units and consisting of ethylvinyl 
cross-linked with 55 per cent divinylbenzene w 
coating composed of 85 nm diameter microbe& 
with alkanol quaternary ammonium ions (6 pe 

- column temperature. 40°, 
- mobile phase: A. a 0.04 per cent w/v solution ( 

dihydrogen phosphate dihydrate in water, a( 
pH 3.0 with phosphoric acid, filter, 

B. a 14.0 per cent w/v solutionl 
perchlorate in mobile phase A, adjusted to pi 
phosphoric acid, filter, 

- a gradient programme using the conditions giN 
- flow rate: 0.22 ml per minute, 
- spectrophotometer set at 202 nm, 
- injection volume: 10 pl. 

Time 
(in min) 

0 

-60 

Mobile phase A 
(per cent v/v) 

80 

10 

80 

80 

Mobile phase ile pase 

20 

B 

(per cent v/v) 

90 

20 

20 

sodium 
ljusted to 

o f sodium 
i 3.0 with 

e under 

- heparin 

ution of 
solution 

with a 
ge resin 
f 13 um 

than 10 
benzene 

ith a latex 
Is bonded 
r cent), 

en below. 

Category. Anticoagulant. 

Dose. 5000 to 10000 Units every 4 to 6 hoiirs or -d 
subcutaneous injection of 25000 Units every 12 to 24 hours 

f --=k" • 

place in an ultrasonic bath for 2 minutes, add sufficient quantity 
of the mobile phase to produce 100.0 ml. Centrifuge and use 
the supernatant liquid. 

Reference solution. A solution containing 0.02 per cent w/v of 

haloperidol RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 55 volumes of a 1 per cent 

w/v solution of ammonium acetate and 45 volumes of 

acetonitrile, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 247 nm, 
- injection volume: 20 pl. 

Calculate the content of C21 H23CIFNO2 in the tablets. 

Storage. Store protected from light. 

Heparin Sodium 
Heparin Sodium is the sodium salt of sulphated 
glycosaminoglycans present as a mixture of heterogeneous 
molecules varying in molecular weights. It is present in 
mammalian tissues and is usually obtained from the intestinal 
mucosa or other suitable tissues of domestic mammals used 
for food by man. The sourcing of heparin material must be 
specified in compliance with applicable regulatory 
requirements. It is purified to retain a combination of activities 
against different fractions of the blood clotting sequence. 
It is composed of polymers of alternating derivatives of 
D-glucosamine (N-sulphated, 0-sulphated, or N-acetylated) 
and uronic acid, L-iduronic acid or D-glucuronic acid) joined 
by glycosidic linkages. The component activities of the mixture 
are in ratios corresponding to those shown by the Heparin 
Sodium reference standard. Some of these components have 
the property of prolonging the clotting time of blood. This 
occurs mainly through the formation of a complex of each 
component with the plasma proteins antithrombin III and 
heparin cofactor 11 to potentiate the inactivation of thrombin. 
Other coagulation proteases in the clotting sequence, such 
as activated factor X, are also inhibited. 

Heparin Sodium intended for use in the manufacture of 
parenteral preparation contains not less than 180 1U per mg 
and heparin sodium not intended for the use in the parenteral 
preparation contains not less than 120 IU per mg, calculated 
on the dried basis. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to oversulphated 

chondroitin sulphate and heparin is not less than 1.5. The 
retention time of heparin is about 30 minutes and of 

oversulphated chondroitin sulphate is about 50 minutes. 

Inject reference solution (a) and the test solution. The retention 
time of the principal peak obtained from the test solution 
corresponds to the peak obtained from reference solution (a). 
In the chromatogram obtained with the test solution, no peak 
corresponding to OSCS is observed. 

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm). 

Protein and nucleotidic impurities. Absorbance of a 0.4 per 
cent w/v solution at about 260 nm (2.4.7) (for nucleotides) and 
about 280 nm (for proteins) is not more than 0,i and 0.15 
rseistpreocgt:ne 

(2.3.30). Not more than 2.5 per cent, calculated on 
the dried basis. 

Sulpha ted ash (2.3.18). 28.0 to 41.0 per cent, determined on 
0.2 g. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying in an oven over phosphorous pentaoxide 
at 60° at a pressure not exceeding 0.7 kPa for 3 hours. 

Assay. Potency. The anticoagulant activity of heparin is 
determined in vitro by its ability to accelerate the inhibition of 
thrombin, factor Ila (anti-lIa assay) by antithrombin. The 
International Unit is the activity contained in a stated amount 
of the International Standard for unfractionated heparin. 
heparin sodium RS, calibrated in International Units using by 
comparison with the International Standard using the 
2 assays given below, is used as the reference preparation. 

Theassy of anti-factor Xa activity is carried out to determine 
ot the e ratio  

absorbance 

 of the anti-factor Xa activity to anti-factor Ila activity. 
For ant 1-lla and anti-Xa assays, carry out the assay by 
determin ing l the absorbance (end-point method) or the change 

 per minute (kinetic method). 

RAnti-Factor  e  enc   r  	Ila Activity 

z:

if

e and test solution. Prepare 4 independent series of 4 dilutions each of the substance under examination and of 
heparin preparat  st 

 odi solution pH 8.4; a concentration range within 
um RS in Iris (hydroxylmethyl) aminomethane-

E: u  

g bi

fexamination and 16 tubes for the dilutions of the .reference 

0.005 IU and 0.03 IU per ml is suitable. The dilutions chosen 

er 

:

e a lin er response when results are plotted as 
ice against log concentration. 

on Ti, T2, T3, T4 for each of the 4 series of dilution' 7 

of the substance to be examined and S I , S2, S3, S4 for each of 
the 4 series of dilutions of the reference preparation. To each 
of the 32 tubes add 100 tl of antithrombin III solution and 
50 gl of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition, 
mix but do not allow bubbles to form. Treating the tubes in 2 
subsequent series in the order Si, S2, S3, S4, T1, T2, T3, T4, Ti, 
T2, T3, T4, S t , S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for at least 1 minute and add to each tube 
25 pi of human thrombin solution. Incubate for exactly 1 minute 
and add 50 .tl of a chromogenic substrate specific to factor IIa 
at a concentration suitable for the assay (for example, D-
phenylalanyl - L -pipecolyl -L -arginine- 4 -nitroanilide 
dihydrochloride dissolved in water to give a 
1.25 mM solution). 

For the kinetic method, transfer the mixtures to semi-micro 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device. 

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 pi of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly 4 minutes of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device. 

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using tris(hydroxymethyl)aminomethane -EDTA buffer 
solution pH 8.4 instead of the reference and test solutions; 
the 2 blank values do not differ significantly. 

Calculate the regression of the absorbance on log 
concentrations of the solutions of the substance under 
examination and of heparin sodium RS and calculate the 
potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel-
line assays (5.7). 

Label 1 for the dilutions of the sutysia-nce urider, 

Anti-Factor Xa Activity 

Reference and test solution. Prepare 4 independent series of 4 
dilutions each of the substance under examination and 
of heparin sodium RS in tris(hydroxymethyl)aminomethane-
EDTA buffer solution pH 8.4; a concentration range must be 
within 0.03 IU and 0.375 IU per ml is suitable. The dilutions 
chosen must give a linear response when results are plotted 
as absorbance against log concentration. 

Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparatiom T1', T2, T3, T4 for each of the 4 series of dilutions 
of the -substance under examination and S I , S2, S3, S4 for each 
of the 4 series of dilutions of the reference preparation. To 

absorban 

•-.4t ■•••••• • 
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must give a liner response when results are plotted as 
absorb 

16 b 
absorbance 

tubes f 

against t 

for t h 

 log 

the d 

 ilnutio sf    o  

Labe l 	 the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: T 1 , T2, T3, T4 for each of the 4 series of dilutions 
of the substance to be examined and Si, S2, S3, S4 for each of 
the 4 series of dilutions of the reference preparation. To each 
of the 32 tubes add 100 .tl of antithrombin III solution and 
50 pl of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition, 
mix but do not allow bubbles to form. Treating the tubes in 2 
subsequent series in the order S I , S2, S3, S4, T1, T2, T3, T4, TI, 
12, T3, T4, Sl ,  S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for at least 1 minute and add to each tube 
25 pi of human thrombin solution. Incubate for exactly 1 minute 
and add 50 p1 of a chromogenic substrate specie to factor Ha 
at a concentration suitable for the assay (for example, D-
phenylalanyl - L -pipecolyl-L-arginine-4-nitroanilide 
dihydrochloride dissolved in water to give a 

FLo2r5t 1 ihri Me kinetic u ti omn  ethod, transfer the mixtures to semi-micro 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device. 

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 1.1.1 of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly 4 minutes of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device. 

Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: T 1 , T,, T3, T4 for each of the 4 series of dilutions 
of the substance under examination and S I , S2, S3, S4 for each 
of the 4 series of dilutions of the reference preparation. To 
each of the 32 tubes add 50 tl of antithrombin III solution and 
50 ill of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition, 
mix but do not allow bubbles to form. Treating the tubes in 
2 subsequent series in the order Si, S2, S3, S4, T 1 , T2, T3, T4, Ti, 
T2 , T3, T4, SI, S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for 1 minute and add to each tube 100111 
of bovine factor Xa solution. Incubate for exactly 2 minutes 
and add 100 .tl of a chromogenic substrate specific to factor 
Xa at a concentration suitable for the assay (for example, N-a-
benzyloxycarbonyl-D-arginyl-L-glycyl-L-arginine-4- 
nitroanilide-di-hydrochloride dissolved in water to give a 
1 mM solution). 

For the kinetic method, transfer the mixtures to semi-micro 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device. 

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 ill of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly 4 minute of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device. 

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using tris(hydroxymethyl)aminomethane -EDTA buffer 
solution pH 8.4 instead of the reference and test solutions; 
the 2 blank values do not differ significantly. 

Calculate the regression of the absorbance on log 
concentrations of the solutions of the substance under 
examination and of heparin sodium RS and calculate the 
potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel-
line assays (5.7). 

Storage. Store at a temperature not exceeding 30 0. 

Labelling. The label states to indicate the volume of the total 
contents and the potency in terms of Heparin Units per ml, 
except that single-dose containers may be labeled additionally 
to indicate the single unit-dose volume and the total number 
of Heparin Units. Where it is labeled with total content, the 
label states also that the entire contents are to be used or, if 
notorny remaining portion is to be discarded. Label it to 
indicifealso the tissue and the animal species from which it is 
deried. 

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using tris(hydroxymethyl)aminomethane -EDTA buffer 

t 

solution pH 8.4 instead of the reference and test solutions; 
the 2 blank values do not differ significantly. 
Calcul ate the regression of the absorbance on log 
concentrations of the solutions of the substance under 
examination ation and of heparin sodium RS and calculate the 
potency of the substance under examination in International 
Units cy per ml using the usual statistical methods for parallel-
line assays (5.7). 

be 

e:re-Factor 	X a Activity 

as absorbance against log concentration. k  , 

must EDT4 buffer solution pH 8.4; a concentration range m

we and test solution. Prepare 4 independent serie‘..sio dilution s 
 

ns each of the substance under examination and of heparin sodium RS in tris(hydroxymethyl)aminomete- han 

) 
chosen

,03 IU and 0.375 IU per ml is suitable„--The dilutiOns 
must give  a  linear response when 	 Its are plotted 

within ( 

oN, 
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Heparin Injection 

Heparin Sodium Injection 

Heparin Injection is a sterile solution of Heparin Sod 
Water for Injection. The pH of the solution may be a( 
by the addition of a suitable alkali or acid. 

Heparin Injection contains not less than 90.0 per cent 
more than 110.0 per cent of the stated potency in term 

per ml. 

Usual strengths. 1000 Units per ml; 5000 Units per ml 

Units per ml. 

Description. A clear, colourless or straw coloured si 
free from turbidity and matter which deposit on stark 

Identification 

A. It complies with the requirements described unde 

B. It gives reaction (A) of sodium salts (2.3.1). 

Tests 

r assay. 

i um in 
 justed 

nd not 
s of IU 

10000 

)1ution, 
ing. 

pH (2.4.24). 5.0 to 7.5. 

Bacterial endotoxins (2.2.3). Not more than 0.03 Er 

Unit per Unit of heparin. 

dotoxin 

Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. Potency. The anticoagulant activity of he parin is 

determined in vitro by its ability to accelerate the inhi bition of 

thrombin, factor IIa (anti-IIa assay) by antithrombin. The 

International Unit is the activity contained in a stated amount 

of the International Standard for unfractionated heparin. 

heparin sodium RS, calibrated in International Units using by 

comparison with the International Standard using the 
2 assays given below, is used as the reference preparation. 

The assay of anti-factor Xa activity is carried out to determine 
the ratio of the anti-factor Xa activity to anti-factor IIa activity. 

For anti-IIa and anti-Xa assays, carry out the assay by 
determining the absorbance (end-point method) or the change 
of absorbance per minute (kinetic method). 

Anti-Factor IIa Activity 

Reference and test solution. Prepare 4 independent series of
f 

 4 dilutions each of the substance under examination and o 
heporii*firoii RS in iris (hydroxylmethyl) aminomethane-

7EDDcbuffer -  solution pH 8.4; a concentration range within 

 cLOO5 IU and 0.031U per ml is suitable. The dilutions chosen 
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each of the 32 tubes add 500 of antithrombin III solution and Labelling. The label states to indicate the tissue and the a 

50 1.11 of the appropriate dilution of the substance under species from which it is derived, and the number of Interm 
examination or the reference preparation. After each addition, Units per miligram. 
mix but do not allow bubbles to form. Treating the tubes in 
2 subsequent series in the order S I , S2, 53, S4, Th T2, T3, T4, Ti, 

T2, T3, T4 , SI, S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for 1 minute and add to each tube 100 gl 

of bovine factor Xa solution. Incubate for exactly 2 minutes 
and add 100 RI of a chromogenic substrate specific to factor 
Xa at a concentration suitable for the assay (for example, N-a-

benzyloxycarbonyl-D-arginyl -L -glycyl -L -arginine-4- 

 nitroanilide-di-hydrochloride dissolved in water to give a 

1 mM solution). 

For the kinetic method, transfer the mixtures to semi-micro 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device. 

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 .tl of a 20 per cent v/v solution 

of glacial acetic acid. Assess whether exactly 4 minute of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device. 

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 

using tris(hydroxymethyl)aminomethane -EDTA buffer 

solution pH 8.4 instead of the reference and test solutions; 
the 2 blank values do not differ significantly. 

Calculate the regression of the absorbance on log 
concentrations of the solutions of the substance under 

examination and of heparin sodium RS and calculate the 

potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel- 

line assays (5.7). 

Heparin Sodium intended for use in the manufacture of 
parenteral preparation without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.03 Endotoxin 

Unit per Unit of heparin. 

Heparin Sodium intended for use in the manufacture of 
parenteral preparation without a further appropriate 
sterilization procedure complies with the following 

additional requirement. 

Sterility (2.2.11). Complies with the test for sue 	ty._ 

Storage. Store protected from moisture irrttghtly-closed_ 
containers, sealed so as to exclude micro-organism, 

Maim 
tional 



Reference solution (a). A 1.0 per cent w/v solu tion of 
histamine phosphate RS. 

Reference solution (b). A solution containing 0.05 per cent  
w/v of DL-histidine monohydrochloride. 

Reference solution (c). A mixture of equal volume of te st 
solution (a) and reference solution (b). 

Histamine Phosphate 

Histamine Acid Phosphate 

HN 	 NH 2  , 2H 3PO4 , H 2O 

Histamine Phosphate Injection contains not less than 90.0 per 

cent and not more than 110.0 per cent of the stated a mount of 

histamine phosphate, C 5H9N3,2H3PO4,H20. 

Usual strength. 1 mg per ml. 

Identification 

1-1 
OH 

, HBr 
0 

)3,11Br 	 Mol. Wt. 356.3 

pine Hydrobromide is (IR ,3r,5S)-3-(RS)- 
yloxytropane hydrobromide. 

Tine Hydrobromide contains not less than 99.0 per 
I not more than 101.0 per cent of C I6 H2I NO3,HBr, 
,d on the dried basis. 

y. Anticholinergic. 

ion. Colourless crystals or a white, crystalline inepo'Wer; 
,s. 

Homatrc 
mandelo 

Homatrc 
cent and 
calculatc 

Catego r  

Descript 
odourle 

HISTAMINE PHOSPHATE 
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HOMATROPINE HYDROBROMIDE 

C5H9N3,2H3PO4,H20 	 Mol. Wt. 325.2 

Histamine Phosphate is 2-(1H-imidazol-4-yDethylamine 
diphosphate monohydrate. 

Histamine Phosphate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C 5H9N 3,2H3PO4, calculated on 

the anhydrous basis. 

Category. Diagnostic aid (gastric secretion indicator). 

Dose. By subcutaneous injection, 500 .tg to 1 mg; after 
administration of an antihistamine, 5 mg. 

Description. Colourless, long prismatic crystals; odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with histamine 

phosphate RS. 

B. In the test for Histidine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Dissolve 0.1 g in 7 ml of water and add 3 ml of sodium 

hydroxide solution. Dissolve 50 mg of sulphanilic acid in 

10 ml of water containing 0.1 ml of hydrochloric acid and 

0.1 ml of a 10 per cent w/v solution of sodium nitrite. On 

mixing the two solutions a deep red colour is produced. 

D. It gives reaction (A) of phosphates (2.3.1). 

Tests 

Appearance of solution. Solution A is clear (2.4.1), and not 
more intensely coloured than reference solution BYS7 (2.4.1). 

pH (2.4.24). 3.7 to 3.9, determined in a 5.0 per cent w/v solution 
in carbon dioxide-free water (solution A). 

Histidine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. A mixture of 75 volumes of acetonitrile, 20 

volumes of water and 5 volumes of strong ammonia solution. 

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 10 ml of water. 	 - 

Test solution (b). Dilute 5 ml of test solution to -25 .m17-N-Vith 

Apply to the plate 1 RI of each solution. After develop ment, 
dry the plate in a current of air and repeat the develop ment in 
the same direction. Dry the plate in a current of air, sp ray with 
ninhydrin solution and heat at 110° for 10 minutes. A ny spot 
corresponding to histidine monohydrochloride in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained 
reference solution (b). The test is not valid unless the 

r oew with 

chromatogram obtained with reference solution (c) shows s two 
clearly separated spots. 

Sulphates (2.3.17). 3 ml of solution A diluted to 15 ml with 
water complies with the limit test for sulphates (0.1 per cent). 

Water (2.3.43). 5.0 to 6.2 per cent, determined on 0.3 g. 

Assay. Weigh 0.14 g, dissolve in 5 ml of anhydrous formic 

acid and add 20 ml of anhydrous glacial acetic acid. Titrate 

with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01536 g of 

C5119N3,2H3PO4. 

evaporation, if necessary), add ammonium molybdate solution 
dropw se; a yellow precipitate, which is soluble in ammonia, 
is formed. 

pTest .s  H (2.4.24). 3.0 to 6.0. 

Bacterial endotoxins (2.2.3). Not more than 125.0 Endotoxin 
Units per mg of histamine phosphate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Measure a volume of the injection containing about 
10 mg of Histamine Phosphate, transfer to a tared 25 ml 
centrifuge tube containing a thin glass rod slightly curved at 
the end, add 0.5 ml ofnitranilic acid solution with continuous 
stirring and allow to stand for 15 minutes. 4cId 10 ml of ethanol 
(95 per cent), mix and keep at 0° for 3 hours. Centrifuge for 
I minute, dislodge any particles at the surface and again 
centrifuge for 1 minute. Decant the supernatant liquid and stir 
the precipitate with 5 ml of ice-cold ethanol (95 per cent). 
Centrifuge for 2 minutes, decant and repeat the washing with 
two further quantities, each of 5 ml, of ice-cold ethanol 
(95 per cent) and finally with 5 ml of ether. Smear the residue 
over the inside of the tube by means of the glass rod and dry 
to constant weight at 130°. 

1 g of the residue is equivalent to 0.9529 g of C5H9N3,2H 3PO4,H20. 

Storage. Store protected from light. 

atropine Hydrobromide 

,CH3  

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with homatropine 
hydrobromide RS or with the reference spectrum of 
homatropine hydrobromide. 

B. Dissolve 50 mg in 1 ml of water and add 2 ml of 2 M acetic 
acid. Heat, add 4 ml of picric acid solution and allow to cool, 
shaking occasionally. The crystals, after washing with two 
quantities, each of 3 ml, of iced water and drying at 105° melt 
at 182° to 186° (2.4.21). 

C. Dissolve about 10 mg in 1 ml of water, add a slight excess 
of10 Mammonia and shake with 5 ml of chloroform. Evaporate 
the chloroform layer to dryness on a water-bath and add 
1.5 ml of a 2 per cent w/v solution of mercuric chloride in 
ethanol (60 per cent); a yellow colour develops which 
becomes red on warming. 

D. It gives reaction (A) of bromides (2.3.1). 

Tests 

Appearance of solution. A5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BS8 (2.4.1). 

pH (2.4.24). 5.0 to 6.5, determined in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the mobile phase. 

Reference solution (c). A0.01 per cent w/v solution of hyoscine 
hydrobromide RS in the mobile phase. To 10.0 ml of this 
solution, add 0.5 ml of the test solution and dilute to 100.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 tim), 
- column temperature: 40°, 
- mobile phase: a mixture of 33 volumes of methanol and 

67 volumes of a solution prepared by dissolving 6.8 g of 
potav•ium dihydrogen phosphate and 7.0 g of sodium 
heptcpies'ulphonate monohydrate in 1000 ml of water, 
adjusted to pH 2.7 with 33 per cent w/v solution of 
orthophosphoric acid, 

Storage. Store protected from light. 

Histamine Phosphate Injection 

Histamine Acid Phosphate Injection 

water. 	 _ 	Histamine Phosphate (concentrate a larger v 

o.s 
;\ 

A. Evaporate a volume of the injection containing about 2 mg 

of Histamine Phosphate on a water bath to dryness, dissolve 

the residue in 0.5 ml of water, and add 0.5 nil of sodium 

hydroxide. Add 2 drops of a 10 per cent w/v solution of sodium 

nitrite and 1 ml of a solution prepared by mixing 50 mg of 

sulphanilic acid with 10 ml of water containing 2 drops c'f  

hydrg 	cid; an orange-red colour is produced. 

B. To-Th-tfil or:the injection containing not less than 1 mg °f 
 olume by 

Histamine Phosphate Injection is a sterile solution of Histamine 

Phosphate in Water for Injections. 

Hom 

C,61-1 2 ,N 



Mobile phase. A mixture of 134 volumes of ethyl ace 

volumes of anhydrous formic acid and 33 volumes o 
tate, 33 
f water. 

HOMATROPINE HYDROBROMIDE 

ay. Determine by gas chromatography (2.4.13). 

Homatropine impurity C' 	 02 

Homatropine impurity A 2 	 0.9 

Homatropine (Retention time: about 6.8 minutes) 1.0 

Homatropine impurity B3 	 1.1 

Homatropine impurity D 4 	 1.9 

'mandelic acid, 

2 dehydrohomatropine, 

3hyoscine, 

'atropine. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to homatropine and 
homatropine impurity B is not less than 1.5 and the tailing 
factor for principal peak is not more than 2.5. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of peak corresponding to homatropine impurity A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). The area of any peak corresponding to homatropine 
impurities B, C and D is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and the peak due to the bromide ion which appears 
close to the peak due to the solvent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 

on 0.5 g. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in 20 ml of anhydrous glacial acetic 

acid and add 7 ml of mercuric acetate solution. Titrate with 

0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0:03563,.g of 

C 1 61-121NO3,HBr. 

Storage. Store protected from light. 

Homatropine Eye Drops contain not less than 90.0 p( 
and not more than 110.0 per cent of the stated amo 
homatropine hydrobromide, C 16H21NO3,HBr. 

Usual strength. 2 per cent w/v. 

Identification 

A. To a volume containing 60 mg of Homatropin e 
 Hydrobromide add 3 ml of dilute ammonia solution, extract 

o 

. 

with 15 ml of chloroform, dry the chloroform extract over 
anhydrous sodium sulphate, filter and evaporate the filtrate 
to dryness. The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with homatropine 
hydrobromide RS treated in the same manner or with the 
reference spectrum of homatropine. 

B. To the residue obtained in test A, add 1.5 ml of a 2 per cent 
w/v solution of mercuric chloride in ethanol (60 per cent); a 
yellow colour is produced which becomes red on gentle 
warming (distinction from most other alkaloids except atropine 
and hyoscyamine). 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

ry Test solution. Use the eye drops, diluted if necessary with 
water to contain 1 per cent w/v of Homatropine Hydrobromide. 

Reference solution. Dilute 1 volume of the test solutio n to 200 

volumes with water. 

Apply to the plate 40 gl of each solution. After development , 

 dry the plate at 105° until the odour of the solvent is no longer 
detectable, allow to cool and spray with dilute potassium 

iodobismuthate solution until spots appear. Any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution. After development, dry at 105

° 

 until the odour of solvent is no longer detectable. allow to 
cool and spray with dilute potassium iodobismuthate solution 
until spots appear. Any secondary spot in the chromatogr am 

 obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Drops. 

Ass 

test solution (a). Add 1 ml of a 2 per cent w/v solution of 
'atropine sulphate RS (internal standard) in methanol (solution 
A) and 1 ml of dilute ammonia solution to a volume of the eye 
drops containing about 20 mg of Homatropine Hydrobromide, 
diluted if necessary to 5.0 ml with water. Extract with two 
quantities, each of 5 ml, of chloroform, shake the combined 
extracts with 1 g of anhydrous sodium sulphate, filter and 
evaporate the filtrate to dryness. Dissolve the residue in 
10.0 ml of dichloromethane. To 1.0 ml of this solution add 
0.2 ml of a mixture of 4 volumes of N,0 -bis (trimethylsily1)

- 

acetamide and 1 volume of trimethyl- chlorosilane, mix and 
allow to stand for 30 minutes. 

Test solution (b). Prepare in the same manner as test solution 

OH 

C17112-(BrNO3 	 Mol. Wt. 370.3 
Homatropine Methylbromide is (1R,3r,5)-1-[[(2RS)-2- 
hYdro xy -2 -phen yl acetyl lox y]-8, 8!tdi  ol  h azoniabi

cyclo[3.2.1]octane bromide. 
sNz 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and colourless 
(2.4.1). 

pH (2.4.24). 4.5 to 6.5, determined in solution A. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 18 volumes of acetonitrile and 82 volumes 
of mobile phase A. 

Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml of the solvent mixture. 

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 5.0 ml of the solution 
to 50.0 ml with the solvent mixture. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 5.0 mg of homatropine 
hydrobromide RS in the solvent mixture and dilute to 50.0 ml 
with the solvent mixture. To 10.0 ml of the solution, add 0.5 ml 
of the test solution and dilute to 100.0 ml with the solvent 
mixture. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 10 p.l. 

 

Homatropine Eye Drops 
Homatropine Hydrobromide Eye Drops 

Homatropine Eye Drops are a sterile solution of Homati 
Hydrobromide in Purified Water. 

Name Relative 
retention time 

   

Homatropine Methylbromide contains not less than 98.5 per 
cent and not more than 101.0 per cent of CI7H2 4BrNO3 , 
calculated on the dried basis. 

Category. Anticholinergic 

Description. A white or almost white, crystalline powder or 
colourless crystals. 

Identification 

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with homatropine 
methylbromide RS or with the reference spectrum of 
homatropine methylbromide. 

B. Dissolve 50 mg in 1 ml of water and add 2 ml of dilute acetic 
acid. Heat and add 4 ml of picric acid solution, allow to cool, 
shaking occasionally. Wash the crystals, with two quantities, 
each of 3 ml of iced water and dried at 105°. The residue melts 
between 132° to 138° (2.4.21). 

C. It gives reaction (A) of bromides (2.3.1). 

gtber tests. Comply with the tests stated under Eye 

2?-10 

(a) but omitting the addition of solution A. 

Reference solution. Add 1 ml of solution A and 1 ml of dilute 
ammonia solution to 5.0 ml of a 0.4 per cent w/v solution of 
homatropine hydrobromide RS and complete the procedure 
described under test solution (a) beginning at the words 
"Extract with two quantities, each of 5 ml, of chloroform....". 

Chromatographic system 
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as OV-17), 

- temperature: 
column. 220°, 
inlet port and detector. 280°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Calculate the content of CI6H2,NO 3,HBr in the eye drops. 

Homatropine Methylbromide 

H3C, „CH 3 

Br 

Chromatographic system 
a stairs steel column 15 cm x 4.6 mm, packed with 

-oetadeOlsilane bonded to porous silica (3 gm), 
- column temperature. 25°, 

HOMATROPINE METHYLBROMIDE 



HOMATROPINE METHYLBROMIDE 

I 
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Inject reference solution (c). The test is not valid unless 
resolution between the peaks due to homatropine 
methylbromide and homatropine impurity B is not less than 
2.5 and tailing factor for the peak due to homatropine 
methylbromide is not more than 2.5. The relative retention 
time with respect to homatropine methylbromide for (216)-2- 

hydroxy-2-phenylacetic acid (mandelic acid) (homatropine 
impurity C) is about 0.7, for (1R,3s,5s)-31(2RS)-2 -hydroxy-2- 

 phenylacetylloxy]-8,8-dimethy1-8-azoniabicyclo[ 3.2.1]oct-6- 

 ene(methyldehydro-homatropine) (homatropine impurity A) 
is about 0.9, for homatropine (homatropine impurity B) is about 
1.2, for (1R,2R,4S,5S,7s)-74R2S) -3-hydroxy-2-phenyl 

 propanoylloxy-9,9-dimethy1-3-oxa-9-azoniatricyclo nonane 
(methylhyoscine) (homatropine impurity D) is about 1.3, for 
methylatropine (homatropine impurity E) is about 1.4 and for 
methyl (2RS)-2-hydroxY-2-phenylacetate(methyl mandelate) 
(homatropine impurity F) is about 1.7. 

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution the area of 
secondary peak corresponding to homatropine impurities A 
and B; for each impurity is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), The area of the secondary peaks 
corresponding to homatropine impurities C, D, E and F; for 
each impurities is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
the areas of all secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained -With 

reference solution (a) (1.0 per cent). Ignore the pdak due to the 
bromide ion which appears close to the principfe peak due the 

- 
 mobile phase: A. dissolve 3.4 g of potassium 

dihydrogen phosphate and 5 g of sodium 

heptanesulphonate monohydrate in 1000 ml of water, 

and adjust to pH 3.0 with a 33 per cent w/v solution of 
orthophosphoric acid, 

B. a mixture of 40 volumes of mobile 

phase A and 60 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 

- flow rate: 1.4 ml per minute, 
- spectrophotometer set at 210 nm, 

- injection volume: 10 IA.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 

2 70 30 

15 30 70 

20 70 30 

25 70 30 

1 ml of 0.1 M silver nitrate is equivalent to 0.03703 g of 
Ci7H24BrNO3. 

Storage. Store protected from light. 

Homatropine Methylbromide Tablets 
Homatropine Methylbromide Tablets contain not less 
90.0 per cent and not more than 110.0 per cent of the s 

171124BrNO3. 

Usual strength. 15 mg. 

amount of homatropine methylbromide, C 

Identification 
Shake a quantity of powdered tablets containing about 10 mg 
of Homatropine Methylbromide, with 15 ml of a mixture of 

equal volumes of methanol and water for 10 minutes, and 

filter. Evaporate the filtrate on a steam bath to dryness, and 
dry at 105° for 1 hour. The residue of homatropine 
methylbromide so obtained melts between 190° and 198° 

(2.4.21). 

Tests 
Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 

a membrane filter. Measure the absorbance (2.4.7) ofthe filtrate. 

suitably diluted if necessary with dissolution medium 
at 

258 nm. Calculate the content of homatropine methylbromid
e. 

 C171124BrNO3in the medium from the absorbance obtained 
from 

a solution of known concentration of homati opine 

methylbromide RS. 

D. Not less than 75 per cent of the stated amount of 

C 1 7H24BrNO3. 

Uniformity ofvontent. 

Test saution: Disperse 1 tablet in water to obtain a solution 

cif 0'.01 per cent w/v of Homatropine Methylbromide. 

2212 

Reference solution. A 0.01 per cent w/v solution of 
homatropine methylbromide RS in water. 

Transfer 2.0 ml each of the test solution and the reference 
solution to separate glass-stoppered 50-m1 flasks. To each 
flask, add 0.1 ml of 10 per cent w/v solution of sodium 
hydroxide solution and heat on a water-bath at 80° for 15 
minutes, cool. Add 2.0 ml of 0.2 M ceric ammonium sulphate 
in  1 M sulphuric acid, and mix. To each flask, add 20 ml of 
n-hexane and shake for 15 minutes and measure the absorbance 
Oat t2h4e2r  

nmtest(s2..4C3o)m.  ply with the tests stated under Tablets. 

Assay 

Test solution. Weigh and finely powder 20 tablets. Shake a 
quantity of powdered tablets containing about 12.5 mg of 
Homatropine Methylbromide with 10 ml of water for 30 minutes" 
Filter under reduced pressure through a sintered-glass crucible 
into a test tube placed in the suction flask under the filtering 
funnel, and wash under suction with several small portions of 
water. Transfer the contents of the test tube to a 25-m1 
volumetric flask and dilute with water. 

Reference solution. A 0.05 per cent w/v solution of 
homatropine methylbromide RS in water. 

Transfer 10.0 ml each of the test solution and the reference 
solution to separate test tubes, to each add 1 ml of 2.5 M 
sulphuric acid and 2 ml of ammonium reineckate, shake and 
allow to stand for 1 hour. Filter through a sintered-glass 
crucible with suction, using portions of the filtrate to transfer 
the precipitate completely to the filter, and wash it with three 
2-ml portions of ice-cold water. Completely dissolve the 
precipitate by pouring over it 1-ml portions of acetone with 
the application of suction and dilute to 10 ml with acetone and 
measure the absorbance at 525 nm (2.4.7). 

Calculate the content of CI 7H24BrNO3  in the tablets. 
Storage. Store protected from light. 

Hyaluronidase 

Hyaluronidase is a material containing enzymes, which 
depolymerise the mucopolysaccharide, hyaluronic acid. It may 
be Prepared from the testes and semen of mammals and purified 
by 

fractional precipitation so as to remove inert material and 
toicwrolicrghanhiin  hydrolysed gelatin or a suitable non-protein 
stabilising agent may be added. The product is freeze-dried in 
single 

dose containers, which are sealed so as to exclude 
micro-organisms. 

 

Hyaluronidase contains not less than 300 U .uits _per.rng, 
calculated on the dried basis. It may contain a suitable stabilizer. 

Category. Depolymerising enzyme used as spreading factor. 

Dose. By subcutaneous or intramuscular injection, 1500 Units 
either mixed with the injection fluid (if compatible) or injected 
into the site before injection is administered. 

Description. A white or yellowish-white, fluffy powder. 

Identification 

A.A solution containing the equivalent of 100 Units in 1 ml of 
saline solution depolymerises an equal volume of a 1 per cent 
w/v solution of sodium hyaluronate at 20° in 1 minute as 
shown by a pronounced decrease in viscosity. This action is 
destroyed by heating the initial solution at 100° for 30 minutes. 

B.A solution containing the equivalent of 1 Unit in 0.2 ml of 
saline solution when injected intracutaneously into 
experimental animals together with a suitable indicator shows 
a spreading activity when compared with a control solution. 

Tests 

solvent. Ignore any peak with an area less than 0.5 times he 
area of the principal peak in the chromatogram obtained NA ith 
reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.3 g and dissolve in 10 ml of water. Titratelvith 
0.1 M silver nitrate, determining the end-point 

 

potentiometrically (2.4.25), using a silver indicator electrode 
and a silver- silver chloride reference electrode. 

than 
tated 

Appearance of solution. A 1.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more than faintly 
yellow. 

pH (2.4.24). 4.5 to 7.5, determined in a 0.3 per cent w/v solution 
in carbon dioxide-free water. 

Light absorption. Dissolve a quantity containing 1500 Units 
in sufficient carbon dioxide-free water to produce 5.0 ml and 
measure the absorbance of the resulting solution at about 
260 nm and 280 tun; absorbance at about 260 nm, not more 
than 0.42 and at about 280 nm, not more than 0.60 (2.4.7). 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 0.5 g by drying in vacuum at 60° for 2 hours. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per unit of hyaluronidase. 

Sterility (2.2.11). Complies with the test for sterility. 

Assay. The potency of hyaluronidase is determined by 
comparing its effects against those of the Standard 
Preparation. 

Diluent for hyaluronidase solution. Mix 100 ml of phosphate 
buffer solution pH 6.4 with 100 ml of water. Dissolve 0.14 g of 
hydrolysed gelatin in the solution at 37", used within 2 hours. 

Standard Preparation 

The Standard Preparation is the 1st International Standard for 
Hyaluronidase, bovine, established in 1955, consisting of dried 
bovine testicular hyaluronidase diluted with lactose (supplied 
in ampoules containing 10 tablets of 20 mg each; each tablet 
contains approximately 200 Units). 

Test solution. Dissolve a suitable quantity of the preparation 
under examination by adding cold diluent for hyaluronidase 
solutions. Dilute the solution with cold diluent for 



bovine testicular hyaluronidase diluted with lactose (supplied 
Hyd ralazine Hyd roc h to ride in ampoules containing 10 tablets of 20 mg each; each tablet 

contains approximately 200 Units). 

Test solution. Dissolve the contents of a container by adding 
cold diluent for hyaluronidase solutions. Dilute the solution 
with cold diluent for hyaluronidase solutions so that 
the absorbances of the dilutions being assayed will fall on 
the upper linear part of the reference curve prepared as 
follows. 

H 

NH2 , HCI 

CgligN4,HC1 Mol. Wt. 196.6 
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hyaluronidase solutions so that the absorbances of the 
dilutions being assayed will fall on the upper linear part of the 
reference curve prepared as follows. 

To each of 12 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and, respectively and in duplicate, 0.5, 

0.4, 0.3, 0.2, 0.1 and 0.0 ml of diluent for hyaluronidase 

solutions. If quantities of the solution of the standard solution 
other than those indicated below are used, change the 
quantities of diluent for hyaluronidase solutions accordingly. 

At intervals of 30 seconds add to the tubes 0.0, 0.1, 0.2, 0.3, 0.4 
and 0.5 ml of the solution of the standard solution, respectively 
and in duplicate, making the final volume in each tube 1.0 ml, 
mixing the contents by shaking gently and placing each tube 
in a water-bath maintained at 37.0° ± 0.2°. After exactly 
30 minutes, remove each tube in order from the water-bath at 
intervals of 30 seconds and immediately add 4.0 ml of serum 

solution. Shake and allow to stand at room temperature for 30 
minutes. Shake again and measure the absorbance at about 
640 nm (2.4.7). Repeat the operation using 0.50 ml ofphosphate-

buffered saline in place of the hyaluronate solution and make 

any necessary corrections. Prepare a reference curve by 
plotting the mean of the corrected absorbance for each level 
against the potency. 

Standard solution. Dissolve one tablet of the Standard 
Preparation, weighed, in sufficient cold diluent for 

hyaluronidase solutions to give a solution of known 
concentration containing about 1.5 Units per ml. This solution 
should be prepared immediately before use. 

To each of 6 test-tubes (100 mm x 16 mm) add 0.5 ml of 
hyaluronate solution and sufficient diluent for hyaluronidase 

solutions so that the final volume in each tube after the addition 
of the solution of the preparation being examined is 1.0 ml. At 
intervals of 30 seconds add to each tube sufficient of the 
solution of the preparation being examined so that the tubes 
contain about 0.3, 0.5 and 0.7 Units, respectively and in 
duplicate, shaking each tube gently and continuing as 
described under test solution, beginning at the words "placing 
each tube in a water-bath..." 

Storage. Store protected from moisture at a temperature not 

exceeding 15°. 

Labelling. The label states (1) the total number of Units in the 
container; (2) the name of any added stabilising agent; 
(3) that the preparation is not intended for intravenous 

injection. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water fo r 

 Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Hyaluronidase Injection contains not less than 90.0 per cent 
and not more than 115.0 per cent of the stated number of Units 
of hyaluronidase activity. 

Usual strength. 1500 Units. 

Description. A white or yellowish-white powder. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. A solution containing the equivalent of 100 Units in 1 ml of 
saline solution depolymerises an equal volume of a 1 per cent 

w/v solution of sodium hyaluronate at 20° in 1 minute as 
shown by a pronounced decrease in viscosity. This action is 
destroyed by heating the initial solution at 100° for 30 minutes. 

B. A solution containing the equivalent of 1 Unit in 0.2 ml of 
saline solution when injected intracutaneously into 
experimental animals together with a suitable indicator shows 
a spreading activity when compared with a control solution. 

Tests 

pH (2.4.24). 4.5 to 7.5, determined in a 0.3 per cent w/v solution 

in carbon dioxide-free water. 

Appearance of solution. A 1.0 per cent w/v solution in carbon 

dioxide-free water is clear (2.4.1), and not more than faintly 

yellow. 

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
4411 

To each of 12 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and, respectively and in duplicate, 0.5, 
0.4, 0.3, 0.2, 0.1 and 0.0 ml of diluent for hyaluronidase 
solutions. If quantities of the solution of the standard solution 
other than those indicated below are used, change the 
quantities of diluent for hyaluronidase solutOrns accordingly. 
At intervals of30 seconds add to the tubes 0.0, 0.1, 0.2, 0.3, 0.4 
and 0.5 ml ofthe solution ofthe standard solution, respectively 
and in duplicate, making the final volume in each tube 1.0 ml, 
mixing the contents by shaking gently and placing each tube 
in a water-bath maintained at 37.0° ± 0.2°. After exactly 
30 minutes, remove each tube in order from the water-bath at 
intervals of 30 seconds and immediately add 4.0 ml of serum 
solution. Shake and allow to stand at room temperature for 30 
minutes. Shake again and measure the absorbance at about 
640 nm (2.4.7). Repeat the operation using 0.50 ml ofphosphate-
buffered saline in place of the hyaluronate solution and make 
any necessary corrections. Prepare a reference curve by 
plotting the mean of the corrected absorbance for each level 
against the potency. 

Standard solution. Dissolve one tablet of the Standard 
Preparation, accurately weighed, in sufficient cold diluent for 
hyaluronidase solutions to give a solution of known 
concentration containing about 1.5 Units per ml. This solution 
should be prepared immediately before use. 

To each of 6 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and sufficient diluent for hyaluronidase 
solutions so that the final volume in each tube after the addition 
of the solution of the preparation being examined is 1.0 ml. At 
intervals of 30 seconds add to each tube sufficient of the 
solution of the preparation being examined so that the tubes 
contain about 0.3, 0.5 and 0.7 Units, respectively and in 

Intravenousnin

iti;e(c2t)iotnhe. nature of any added stabilising agent: 

Category. Vasodilator; antihypertensive. 

Dose. Orally, 25 to 50 mg twice daily. By slow intravenous 
injection, 5 to 20 mg over 20 minutes; may be repeated after 
about 30 minutes. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may he omitted if tests A and E are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydralazine 
hydrochloride RS or with the reference spectrum of 
hydralazine hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution shows absorption maxima at about 
240 nm, 260 nm, 305 nm and 315 nm and their absorbances are 
about 0.55, 0.55, 0.27 and 0.22 respectively. 

C. Dissolve 0.5 g in a mixture of 8 ml of2 M hydrochloric acid 
and 100 ml of water. Add 2.0 ml of sodium nitrite solution, 
allow to stand for I 0 minutes and filter. The precipitate, after 
washing with water and drying at 105°, melts at 209° to 212° 
(2.4.21). 

D. To a solution of about 10 mg in 2 ml of water add 2 ml of a 
2 per cent w/v solution of 2-nitrohenzaldehvde in ethanol 
(95 per cent); an orange precipitate is obtained. 

E.A 5.0 per cent w/v solution gives the reactions of chlorides 
(2.3.1). 

Tests 
Hyaluronidase Injection 
Hyaluronidase Injection is a sterile material consisting of 
Hyaluronidase with or without excipients. It is filled in a sealed 

container. p 

per unit of hyaluronidase. 

Assay. The potency of hyaluronidase is determined by 
comparing its effects against those of the Standard 

Preparation. 

Diluent for hyaluronidase solution. Mix 100 ml ofphosphati. 

buffer solution pH 6.4 with 100 ml of water. Dissolve 0.14 g of 

hydrolysed gelatin in the solution at 37°, used within 2 holi 

Standard Preparation 

The Standard-  Preparation is the 1st International Standard 
for 

Hyaluronidase, bovine, established in 1955, consisting ofc,10 40,  

22-1 

Hydralazine Hydrochloride is phthalazin-l-yl-hydrazine 
hydrochloride. 

Hydralazine Hydrochloride contains not less 98.5 per cent 
and not more than 101.0 per cent of C8F1 81\14,HCI, calculated on 
the dried basis. 

Appearance of solution. A 0.4 per cent w/v solution is clear 
(2.44 and not more intensely coloured than reference solution 
PYS4(2.4.I 

pH (2A24). 3.5 to 4.2, determined in a 2.0 per cent w/v solution. 



phase. 
Inject test solution (a) and continue the chromatogr ce 

aphy for 3 

times the retention time of hydralazine. Inject referen solution 
(a). The area of any secondary peak in the chromatogram 
obtained with test solution (a) is not greater than the area of the 
peak in the chromatogram obtained with reference solution (a). 

The test is not valid unless (a) the chromatogram obtained 
with reference solution (c) shows two principal peaks and the 
resolution between the peaks is not less than 2.5 and (b) the 
principal peak in the chromatogram obtained with reference 
solution (a) has a signal-to-noise ratio of at least 3. 

Hydrazine. Determine by thin-layer chromatography (24.17). 

coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of _toluene and 10 

volumes of ethanol (95 per cent). 

HYDRALAZINE HYDROCHLORIDE 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Test solution (a). 
Dissolve 25 mg of the substance under 

examination in sufficient quantity of the mobile phase to make 

50 ml. 

Test solution (b). 
Dilute 1.0 ml of test solution (a) to 100.0 ml 

with the mobile phase. 

Reference solution (a). 
Dilute 5.0 ml of test solution (b) to 

25.0 ml with the mobile phase. 

Reference solution (b)• Dissolve 25 mg of phthalazine in 

sufficient quantity of the mobile phase to make 50 ml and 
dilute 4 ml of this solution to 100 ml with the mobile phase. 

Reference solution (c). 
Mix 4 ml of test solution (a) and 10 ml 

of reference solution (b) and dilute to 100.0 ml with the mobile 

phase. 
The solutions should be used within 8 hours of preparation. 

Chromatographic system 	
Apply to the plate 20 111 of each solution. Allow the mobile 

- a stainless steel column 25 cm x 4.6 mm, packed with phase to rise 10 cm. Dry the plate in air and examine under 

porous spherica particles of fi
ight at 365 nm. Any spot in the chromatogram 

l 	
finely-divided silica gel ultraviolet l 

chemically bonded to nitrile groups (10 ).tm), 	
obtained with the test solution showing a yellow fluorescence 

of 22 volumes of acetonitrile is 
not more intense than the spot in the chromatogram obtained 

- mobile phase: a mixture  
and 78 volumes of a solution containing 1.44 g of sodium with the reference solution. 

dodecylsulphate and 0.75 g of tetrabutylammonium Heavy metals 
(2.3.13). Moisten the residue obtained in the 

bromide per litre adjusted to pH 3.0 with 0.05 M test for Sulphated ash with 2 ml of 
hydrochloric acid. 

sulphuric acid, 
evaporate to dryness and dissolve the residue in sufficient 

- flow rate: 1 ml per minute, 	 water 
to produce 20 ml. 12 ml of the resulting solution complies 

- s pectrophotometer set at 230 nm, 	
with the limit test for heavy 

ppm Ph 
metals

) to prepare the standard 
, Method D (20 ppm). Use 

lead standard soluti ( 
- injection volume: 20 il l. 	 ore than 0.1 per cent, determine 

t solution (13) and adjust the sensitivity of the detector Sulphated ash (2.3.18)• Not m 
Inject tes 	

d 

so that the height of the principal peak in the chromatogram is on 2.0 g. 
not less than 70 per cent of the full scale of the recorder. When 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

the chromatograms are recorded in the prescribed conditi If 	 0.7 kPa. 
ons, on 1.0 g by drying over phosphorus pentoxide at a pressure 

the retention time of hydralazine is about 10 to 12 minutes. not exceeding  

necessary, adjust the concentration of acetonitrile in the mobile Assay. Weigh 0.1 g and dissolve in a mixture of 25 ml of water 
. 	. 	with () 05 Mpotassiumte  

Test solution. Dissolve 0.12 g of the substance under 

examination in 4 ml of water and 4 ml of a 15 per cent wi v 

 solution of salicylaldehyde in methanol and 0.2 ml of  

hydrochloric acid. Mix and let it stand at a temperature n ot 
exceeding 25° for 2 to 4 hours to allow complete sedimentation 
of the precipitate. Add 4 ml of toluene, shake vigorously and 
centrifuge. Transfer the supernatant liquid to a 100-ml 
separating funnel, separate the toluene layer and shake 
vigorously, each time for 3 minutes, with two quantities, each 

of 20 ml, of a 20 per cent w/v solution ofsodiummetabisulphite 

and with two quantities, each of 50 ml, of water. Separate the 

toluene layer and use it as the test solution. 

Reference solution. 
Prepare at the same time and in the same 

manner as described for the test solution using 
I 
 ml of a 

d solution prepared by issolving 12 mg of hydrazine sulphate 

in sufficient quantity of 2 M hydrochloric acid to make 100 ml 

and diluting 1.0 ml of this solution to 100.0 ml with the same 

solvent and 3 ml of water. 

and 35 ml of hydrochloric act . ra 

iodate, 
determining the end-point potentiometrically (2.4.25) 

and using a calomel reference electrode and a platinum 

indicator electrode. 

1 ml of 0.05 Mpotassium iodate 
is equivalent to 0.009832 g of 

Cg1l8N4,HC1 . 

Storage. Store protected from light. 

Hydralazine Injection 
Hydralazine Hydrochloride Injection 

e In Hydralazinjection is a sterile material consisting of 

Hydra
lazine .Hydrochloride with or without auxiliarY 

substances. It is filled in a sealed container. 

IP 201 8 
	

HYDROCHLORIC ACID 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
injections, immediately before use. For intravenous infusion, 
the injection should be diluted with an appropriate volume of 
a  suitable diluent. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Hydralazine Injection contains not less than 98.0 per cent and 
not more than 114.0 per cent of the stated amount of 
hydralazine hydrochloride, C 8H8N4,HC1. 

Usual strength. 20 mg. 

Description. A white or almost white 
hTyhger cc, socnotpeinct. s  of  

the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Iden tification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydralazine 
hydrochloride RS or with the reference spectrum of 
hydralazine hydrochloride. 

B.It give the reactions of chlorides (2.3.1). 

Tes ts 

pH ( 	3.5 to 4.2, determined in a 2.0 per cent w/v solution. 

Appearance of solution. A 2.0 per cent w/v solution is not 
more opalescent than opalescence standard 0S2 (2.4.1). A 
2.0 per cent w/v solution in 0.01 M hydrochloric acid is not 
more intensely coloured than reference solution GYS6 (2.4.1). 

methanol 

using a silica gel 60-precoated plate. 

Mo bile 

I

olumes of hexane, 20 volumes of strong ammonia solution 

Hydrazine. Determine by thin-layer chromatography (2.4.17), 

and 2 

hr decai  phase. The upper layer obtained by shaking together 

0. 1  111 methanolic hydrochloric acid to produce a solution 
containing 

Test solution. Dissolve the contents of a container in sufficient 

ni  

Reference 

volumes of ethyl acetate. 

in thtahneo 
supernatant 
uapn ed 0m a.l t amntl uhiydd. rochloric acid, centrifuge and 

add 1.0 ml of a 2 per cent w/v solution ofsalicylaldehyde 
ng 0.5 per cent w/v of Hydralazine Hydrochloride. To 

2.0 

.ence solution. Prepare in the same manner, but Using 
2.0 ail of a 0.00025 per cent w/v solution of hydrazine sulphate 

in 0.1 M methanolic hydrochloric acid in place of the 
solution of the substance under examination. 

Apply to the plate 40 ill of each solution. After development, 
dry the plate in air and spray with dimethylaminobenzaldehyde 
reagent. In the chromatogram obtained with the test solution, 
any spot corresponding to hydrazine is not more intense than 
the spot in the chromatogram obtained with the reference 
solution. 

Bacterial endotoxins (2.2.3). Not more than 1.45 Endotoxin 
Units per mg of hydralazine. 

Assay. Determine the weight of the contents of 10 containers. 
Dissolve 0.1 g of the mixed contents of the 10 containers in a 
mixture of 25 ml of water and 35 ml of hydrochloric acid. 
Titrate with 0.05 M potassium iodate, determining the end-
point potentiometrically (2.4.25) and using a calomel reference 
electrode and a platinum indicator electrode. 

1 ml of 0.05 Mpotassium iodate is equivalent to 0.009832 g of 
CgH8N4,HC1. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label states that solutions containing glucose 
should not be used in the preparation of an intravenous 
infusion. 

Hydrochloric Acid 
Concentrated Hydrochloric Acid 

HCl 
	

Mol. Wt. 36.5 

Hydrochloric Acid contains not less than 35.0 per cent w/w 
and not more than 38.0 per cent w/w of HCI. 

Category. Pharmaceutical aid (acidifying agent). 

Description. A clear, colourless, fuming liquid; odour, pungent. 

Identification 

A. When added to potassium permanganate, chlorine is 
evolved. 

B. It gives the reactions of chlorides (2.3.1). 

Tests 

Arsenic (2.3.10). Mix 10 g with 40 ml of water and 1 ml of 
stannous chloride solution A.s.T; the resulting solution complies 
with the limit test for arsenic (1 ppm). 

Heavy metals (2.3.13). Evaporate 3.5 ml to dryness on a water-
bath; -6dd - 2 ml of dilute acetic acid to the residue and add 
water to make 25 ml. The resulting solution complies with the 
limit test for heavy metals, Method A (5 ppm). 

powder; very 



Hydrochlorothiazide 

C7H8CIN304S2 

Hydrochlorothiazide is 6-chloro-3,4-dihydro-2H- 1 ,2, 

4-benzothiadiazine-7-sulphonamide 1,1-dioxide. 

Hydrochlorothiazide contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 7H8C1N304S2, calculated on 

the dried basis. 

MOL Wt. 297.7 

DILUTE HYDROCHLORIC ACID 
	

IP 2018 IP 2018 	
HYDROCHLOROTHIAZIDE 

Bromide and iodide. Dilute 5 ml with 10 ml of water, add 1 ml of 

chloroform and, dropwise with constant shaking, chlorinated 

lime solution; the chloroform layer does not become brown 

or violet. 

Free chlorine. To 15 ml, add 100 ml of carbon dioxide-free 

water, 1 ml of a 10 per cent w/v solution of potassium iodide 

and 0.5 ml ofstarch solution and allow to stand in the dark for 
2 minutes. Any blue colour produced disappears on the 
addition of 0.2 ml of 0.01 Msodium thiosulphate. 

Sulphite. Dilute 1.0 ml with 10 ml of water and add 0.25 ml of 

barium chloride solution and 1 ml of 0.01 M iodine; the 

colour of the iodine is not completely discharged. 

Sulphates (2.3.17). Mix 6.5 ml with 10 mg of sodium 

bicarbonate, evaporate to dryness on a water-bath and 
dissolve the residue in 15 ml of distilled water. The resulting 
solution complies with the limit test for sulphates (20 ppm). 

Residue on evaporation. Not more than 0.01 per cent, 
determined on 100 g by evporating to dryness on a water-
bath and drying at 105°. 

Assay. Weigh 2.0 g, add 30 ml of water, mix and titrate with 1 M 

sodium hydroxide using methyl red solution as indicator. 

1 ml of 1 Msodium hydroxide is equivalent to 0.03646 g of 

HCI. 
Storage. Store in stoppered containers of glass or any other 
inert material at a temperature not exceeding 30°. 

25 ml. The resulting solution complies with the limit test for 
heavy metals, Method A (2 ppm). 

Free chlorine. To 60 ml add 50 ml of carbon dioxide free
water, 1 ml of a 10 per cent w/v solution of potassium iodide 

and 0.5 ml of starch solution and allow to stand in the dark for 
2 minutes. Any blue colour produced disappears on the 
addition of 0.2 ml of 0.01 Msodium thiosulphate. 

Residue on evaporation. Not more than 0.01 per cent, 
determined on 100 g by evaporating to dryness on a water-
bath and dry at 105°. 

Sulphates (2.3.17). Mix 26 ml with 10 mg of sodium 
bicarbonate, evaporate to dryness on a water-bath and 
dissolve the residue in 15 ml of distilled water. The resulting 
solution complies with the limit test for sulphates (5 ppm). 

Assay. Weigh 6.0 g, add 30 ml of water, mix and titrate with 1 M 
sodium hydroxide using methyl red solution as indicator. 

1 ml of 1 M sodium hydroxide is equivalent to 0.03646 g of 

HCI. 

Storage. Store in stoppered containers of glass or any other 
inert material at a temperature not exceeding 30°. 

04e" 
Reference solution. A 0.5 per cent w/v solution of 
hydrochlorothiazide RS in acetone. 

Apply to the plate 4 ill of each solution. After development, 
dry the plate in a current of air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

D. Heat gently about 1 mg with 2 ml of a freshly prepared 0.05 
per cent w/v solution of chromotropic acid sodium salt in a 
cooled mixture of 7 volumes of water and 13 volumes of 
sulphuric acid; a violet colour develops. 

Tests 

Acidity or alkalinity. Shake 0.5 g of the powdered substance 
under examination with 25 ml of water for 2 minutes and filter. 
To 10 ml of the filtrate add 0.2 ml of 0.01 Msodium hydroxide 
and 0.15 ml of methyl red solution. The solution is yellow and 
not more than 0.4 ml of 0.01 M hydrochloric acid is required 
to change the colour of the solution to red. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Buffer solution. Dissolve 35.8 g of disodium hydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.2 with dilute 
phosphoric acid. Dilute 100.0 ml of this solution to 2000.0 ml with water. 

Solvent mixture (a). A mixture of equal volumes of acetonitrile and methanol. 

Solvent mixture (h). Dilute 50.0 ml of solvent mixture (a) to 200.0 ml with buffer solution. 

Test solution. Dissolve 30 mg of the sOstanc-e under e
xamination in 5 ml of solvent mixture (a) with the aid of 

ultrasound and dilute to 20.0 ml with buffer volution. 

Reference solution (a). Dissolve 15 mg each of 
hydrochlorothiazide RS and hydrochlorothiazide impurity 
A RS (chlorothiazide RS) in 25 ml of solvent mixture (a) and 
dilute to 100 ml with buffer solution. Dilute 5.0 ml of this 
solution to 100.0 ml with solvent mixture (b). 

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with solvent mixture (b). Dilute 5.0 ml of this solution 
to 20.0 ml with solvent mixture (b). 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 nm), 
- mobile phase: A. to 940 ml ofbuffer solution, add 60.0 ml 

of methanol and 10.0 ml of tetrahydrofuran, 
B. to a mixture of 500 ml of methanol and 

500 ml of buffer solution, add 50.0 ml of tetrahydrofuran, 
- a gradient programme using the conditions given 

beolwowr; flow rate: 0.8 ml per minute, 
- spectrophotometer set at 224 nm, 
- injection volume: 10111. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
17 55 45 
30 55 45 
35 100 0 
50 100 0 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to hydrochlorothiazide 
impurity A and hydrochlorothiazide is not less than 2.5. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Chlorides (2.3.12). Dissolve 1.0 g in 25 ml of acetone and 
dilute to 30 ml with water. The resulting solution complies 
with the limit test for chlorides (250 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 
Assaf-Detritine by liquid chromatography (2.4.14) as 
described 'Meter Related substances with the following 
modification. 

Dilute Hydrochloric Acid 
Dilute Hydrochloric Acid is prepared by mixing 274 g of 
Hydrochloric Acid and 726 g of Purified Water. 

Dilute Hydrochloric Acid contains not less than 9.5 per cent 
and not more than 10.5 per cent w/w of HCI. 

Description. A clear, colourless liquid. 

Identification 

A. When added to potassium permanganate, chlorine is 

evolved. 

B. It gives the reactions of chlorides (2.3.1). 

Tests 

Arsenic (2.3.10). Mix 20.0 g with 20 ml of water and 1 ml of 

stannous chloride AsT; the resulting solution complies with 
the limit test for arsenic (0.5 ppm). 

Heavy metals (2.3.13). Dissolve the residue obtained in the 

test for Residue on evaporation in 1 ml of 2.7'M-hYdroch. lOrk . 

 acid, dilute to 25 ml with water; to 2.5 ml of the resulting 

solution add 2 ml of dilute acetic acid and add water to make 

Category. Diuretic. 	 ASO 
Dose. 25 to 100 mg. 

Description. A white or almost white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 

B 	inay..be omitted if tests A and C are carried out. 

A. Determine . by infrared absorption spectrophotometry 

Compare the spectrum with that obtained with 

1 

hydrochlorothiazide RS or with the reference spectrum of 
hydrochlorothiazide. 

B.When examined in the range 230 nm to 300 nm (2.4.7), a 
0.001 per cent w/v solution in 0.01 M sodium hydroxide shows 
an absorption maximum only at about 273 nm; absorbance at 
about 273 nm, 0.5 to 0.54. When examined in the range 300 nm 
to 360 nm, a 0.005 per cent w/v solution in 0.01 M sodium 
hydroxide shows an absorption maximum at 323 nm; 
absorbance at about 323 nm, 0.45 to 0.48. 

C.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. Ethyl acetate. 

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of acetone. 



Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Hydrochlorothiazide with 25 ml of the 
soli ent mixture and dilute to 100 ml with buffer solution, filter 
through a glass fibre filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with a mixture containing 1 volume of methanol, 
I volume of acetonitrile and 2 volumes of buffer solution. 

A RS (chlorothiazide RS) in 25 ml of the solvent mixture and 
dilute to 100.0 ml with buffer solution. Dilute 5.0 ml of this 
solution to 100.0 ml with the solvent mixture. 

Chr_o ma  ast t ao nr al epshsi c system 
 

s tseyesit ec  
column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 um) (Such 
as Phenosphere ODS or Microsorb ODS)e' 
mobile phase: A. a mixture of 10 volumes of 
tetrahydrofuran, 60 volumes of methanol and 
940 volumes of buffer solution, 

Reference solution (b). Dissolve 15 mg each of 
hydrochlorothiazide RS and hydrochlorothiazide impurity 
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Test solution (a). Dilute 1.0 ml of test solution to 20.0 ml with 
buffer solution. 

Reference solution(c).Dissolve 	30.0 mg of 

hydrochlorothiazide RS in 5 ml of a solvent mixture (a), 
using sonication if necessary, and dilute to 20.0 ml with buffer 

solution. Dilute 1.0 ml of this solution to 20.0 ml with buffer 

solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane silica gel (3 ilm), 
- mobile phase: A. to 940 ml of buffer solution, add 60.0 ml 

of methanol and 10.0 ml of tetrahydrofuran and mix, 
B. to a mixture of 500 ml of methanol and 

500 ml of buffer solution, add 50.0 ml of tetrahydrofuran 

and mix, 
- a gradient programme using the conditions given below, 

flow rate: 1.6 ml per minute, 
- spectrophotometer set at 224 nm, 
- injection volume: 10 [11. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

4 80 20 

10 20 80 

11 80 20 

Name 
	 Relative 

retention time 

Impurity A' 
	

0.9 

Hydrochlorothiazide (Retention time: 
about 2.2 minutes) 
	

1.0 

'6-chloro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide 

(chlorothiazide). 

Inject the reference solution (a). The test is not valid unless 
the resolution between the peaks due to impurity A and 
hydrochlorothiazide is not less than 2 

Inject the reference solution (c) and the test solution (a). 

Calculate the content of C 7H8C1N304S2. 

Hydrochlorothiazide Tablets 

Hydrochlorothiazide Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stateitglool of 
hydrochlorothiazide, C7H8C1N304S2.  

Usual strengths. 25 mg; 50 mg. 

Reference solution. A 0.1 per cent w/v solution of 
hydrochlorothiazide RS in acetone. 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in a current of air, examine under ultraviolet light 
at 254 nm and then spray with ethanolic sulphuric acid (20 

per cent), heat at 105° for 30 minutes and immediately expose 
to nitrous fumes in a closed tank for 15 minutes (the nitrous 
fumes may be generated by adding 7 M sulphuric acid 
dropwise to a solution containing 10 per cent w/v of sodium 

nitrite and 3 per cent w/v of potassium iodide). Place the 
plate in a current of warm air for 15 minutes and spray with a 
0.5 per cent w/v solution of N-(1 -naphthyl)ethylenediamine 
dihydrochloride in ethanol (95 per cent). Examine the plate 
again. By each method of visualisation the principal spot in 
the chromatogram obtained with the test solution corresp onds 
to that in the chromatogram obtained with the refer ence 

solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the solution and filter promptly 
through a membrane filter disc with an average pore diameter 

not greater than 1.0 mm. Reject the first few ml of the filtrate 

and dilute a suitable volume of the filtrate with 0.1 M 

hydrochloric acid. Measure the absorbance of the resulting  

solution at the maximum at about 272 nm (2.4.7). Calculate the 
content of C 7H8C1N304S2 taking 644 as the specific absorbance 

at 272 nm. 

D. Not less than 60 per cent of the stated amount of 
C7H8CIN 304S2. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

B: a mixture of 50 volumes of 
tetrahydrofuran, 500 volumes of methanol and 
500 volumes of buffer solution, 
a gradient programme using the conditions given below, 

- flow rate: 0.8 ml per minute, 
spectrophotometer set at 224 nm, 
injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
17 55 45 

rt 	30 55 45 
35 100 0 
50 100 0 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chlorothiazide and 
ihnyd

th chromatogram obtained with reference solution (a) 

ochlorothiazide is not less than 2.5. 

r 
not more

reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

se 

dary peak is not more than the area of the principal peak 

reference 

(1.0 per cent). The sum of areas of all the secondary peaks is 

o  

lore than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.5 per 
cent) Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 

;nee solution (a) (0.1 per cent). 

Other tests. Comply with the tests stated under,-Tablets. _ 

Assay. Weigh and powder 20 tablets. Weigh a qtUmtity Of the 
Powder containing 20 mg of Hydrochlorothiazide, add 50 ml 

".),.q.  • - Y--  

of 0.1 Msodium hydroxide, shake for 20 minutes and dilute to 
100.0 ml with 0.1 Msodium hydroxide. Mix, filter, dilute 5.0 ml 
of the filtrate to 100.0 ml with water and measure the absorbance 
of the resulting solution at the maximum at about 273 nm (2.4.7). 
Calculate the content of C7H8C1N 304S2  taking 520 as the 
specific absorbance at 273 nm. 

Hydrocortisone 

Cortisol 

C21 H3005 	 M01. Wt. 362.5 

Hydrocortisone is 1113,17a ,2 1 -tri hydroxypregn-4-ene-3, 
20- dione. 

Hydrocortisone contains not less than 96.0 per cent and not 
more than 104.0 per cent of C21 H3005, calculated on the dried 
basis. 

Category. Adrenocortical steroid. 

Dose. Orally, in the treatment of adrenocortical insufficiency, 
20 to 30 mg daily, in divided doses; by intramuscular injection 
or by slow intravenous injection or infusion, 100 to 500 mg, 3 
to 4 times in 24 hours or as required. 

Description. A white to practically white, crystalline powder. 

Identification 

Test A may be omitted iftests B and C are carried out. Test C 
may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydrocortisone 
RS or with the reference spectrum of hydrocortisone. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase (a). A mixture of 77 volumes of 
dichloromethane, 15 volumes of ether, 8 volumes of methanol 
and 1.2 volumes of water. 

Mobile phase-0). A mixture of 80 volumes of ether, 15 volumes 
of toluene and 5 volumes of 1 -butanol saturated with water. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. Ethyl acetate. 

Test solution. Triturate a quantity of the powdered tablets 
containing 10 mg of Hydrochlorothiazide with 10 ml of acetone 
and filter. 

Buffer solution. Dissolve 35.8 g of disodium hydrogen 

phosphate in 1000 ml of water, adjusted to pH 3.2 with dilute 

phosphoric acid. Dilute 100.0 ml of this solution to 2000.0 ml 

with water. 

Solvent mixture: A mixture of equal volumes of acetonitrile 

 and'- methanol. 

viorri 
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Solvent mixture. A mixture of 90 volumes of chloroform and 

10 volumes of methanol. 

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml with solvent mixture. 

Reference solution. A 0.25 per cent w/v solution of 

hydrocortisone RS in the same solvent mixture. 

Apply to the plate 2 gl of each solution. Develop the 
chromatograms successively with each mobile phase. After 
both developments, dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 
Spray the plate with ethanolic sulphuric acid (20 per cent), 

heat at 120° for 10 minutes or until spots appear and allow to 
cool. Examine the chromatograms in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in daylight, fluorescence under ultraviolet light at 365 
nm, position and size to the principal spot in the chromatogram 
obtained with the reference solution. 

C. To 2 ml of a 0.1 per cent w/v solution in ethanol (95 per 

cent) add 2 ml of sulphuric acid; an intense yellow colour is 
produced with a green fluorescence, which is particularly 
intense under ultraviolet light at 365 nm. Add the solution to 
10 ml of water and mix; the fluorescence under ultraviolet 
light at 365 nm does not disappear. 

Tests 

Specific optical rotation (2.4.22). +150° to +156°, determined 

in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). A 0.001 per cent w/v solution in 

ethanol (95 per cent) exhibits a maximum at about 240 nm; 
absorbance at about 240 nm, between 0.42 and 0.45. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 

examination in sufficient tetrahydrofuran to produce 10 ml. 

Reference solution (a). Dissolve 2 mg of hydrocortisone RS 

and 2 mg of prednisolone RS in the mobile phase and dilute to 

100 ml with the mobile phase. 

Reference solution (b). Dilute 1 ml of the test solution to 

100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated end-capped octadecylsilane bonded 
to porous silica (5 gm), 

- mobile phase: a mixture of 220 ml of tetrhydrofiiran 

and 700 ml of water, allowed to equilibrates diluted to 

1000 ml with water and mixed again.' 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Equilibrate the column with the mobile phase for about 
30 minutes. 

Inject reference solution (a). The retention times are 
prednisolone, about 14 minutes and hydrocortisone about 
15.5 minutes. The test is not valid unless the resolution between 
the peaks corresponding to prednisolone and hydrocortison e 

 is at least 2.2. If necessary, adjust the concentration of 
tetrahydrofuran in the mobile phase. 

Inject reference solution (b) and the test solution. Run the 
chromatogram of the test solution for 4 times the retention 
time of the principal peak. In the chromatogram obtained with 
the test solution, the area of any peak other than the principal 
peak, is not greater than half the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.5 
per cent): the sum of the areas of all the peaks other than the 
principal peak is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.5 per cent). Ignore any peak with an area less than 0.05 
times that of the principal peak in the chromatogram obtained 
with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4. l 9). Not more than 1.0 per cent, determined 

on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 

100.0 ml. Dilute 2.0 ml of this solution to 100.0 ml with ethanol 

and mix. Measure the absorbance of the resulting solution 
(2.4.7) at the maximum at 241.5 nm. Calculate the content of 

C21H3005 taking 440 as the specific absorbance at 241.5 nm. 

Storage. Store protected from light. 

Hydrocortisone Ointment 
Hydrocortisone Ointment contains Hydrocortisone in a 
suitable base. 

Hydrocortisone Ointment contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
hydrocortisone, C21 H3005 

Usual strengths. 0.5 per cent w/w; 1 per cent w/w; 2.5 per cent 

w/w. 

Identification 

A. Determine by thin - layer chromatography (2.4.17). coating 

the plate with,ectadecylsilane silica gel G 

" For Ointments containing more than 0.5 per cent w/w of 

Hydrocortisone-- 

Test solution. Disperse a quantity of ointment containing 
25 mg of Hydrocortisone in 5 ml of hot hexane, cool, extract 
with 10 ml of methanol (90 per cent) and filter. 

Reference solution (a). A 0.25 per cent w/v solution of 
hydrocortisone RS in methanol. 

!- 
Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

For ointments containing 0.5 per cent w/w or less of 
Hydrocortisone- 

Test solution. Disperse a quantity of ointment containing 
5 mg of Hydrocortisone in 50 ml of hot hexane, cool, extract 
with 10 ml of methanol (90 per cent) and filter. 

Reference solution (a). A 0.05 per cent w/v solution of 
hydrocortisone RS in methanol. 

Reference solution (b). A mixture of equal volumes of the 
reference solution (a) and the test solution. 

Mobilephase. A mixture of 1.2 volumes of water, 8 volumes of 
methanol, 15 volumes of ether and 77 volumes of 
dichloromethane. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with alkaline 
tetrazolium blue solution and examine in day light. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). If it does not, the principal spot in 
the chromatogram obtained with reference solution (b) appears 
as a single, compact spot. 

B. In the Assay, the chromatogram obtained with the test 
solution (b) corresponds to that in the chromatogram obtained 
with the reference solution. 

dilute to 100 ml with water, filter through glass mimcrofibre 
filter paper. 

Test solution (b). Disperse a quantity of ointment containing 
25 mg of Hydrocortisone in 100 ml of hot hexane, cool and 
extract with 20 ml of a solution prepared by mixing 3 volumes 
of methanol with 1 volume of a 15 per cent w/v solution of 
sodium chloride. Repeat the extraction using a further two 
10-m1 quantities of the methanolic sodium chloride solution. 
To the combined extracts add 5 ml of methanol and dilute to 
100.0 ml with water, filter through glass microfibre filter paper. 

Reference solution. Dissolve 25 mg of hydrocortisone RS in 
45 ml of methanol, add 5 ml of solution A and dilute to 100 ml 
with water. 

For ointments containing 0.5 per cent w/w or less of 
Hydrocortisone- 

Solution B. A 0.11 per cent w/v solution of betamethasone 
(internal standard) in methanol. 

Test solution (a). Disperse a quantity of the ointment 
containing 5 mg of Hydrocortisone in 40 ml of a mixture of 
3 volumes of methanol and 1 volume of a 15.0 per cent w/v 
solution ofsodium chloride. Add 50 ml of hot hexane, shake 
and separate the lower layer. Repeat the extraction using a 
further two 10-m1 quantities of the methanolic sodium chloride 
solution. To the combined extracts add 5 ml of solution B and 
dilute to 100.0 ml with water, filter. 

Test solution (b). Disperse a quantity of ointment containing 
5 mg of Hydrocortisone in 100 ml of hot hexane, cool and 
extract with 20 ml of a solution prepared by mixing 3 volumes 
of methanol with 1 volume of a 15 per cent w/v solution of 
sodium chloride. Repeat the extraction using a further two 
10-m1 quantities of the methanolic sodium chloride solution. 
To the combined extracts add 5 ml of methanol and dilute to 
100 ml with water, filter. 

Reference solution. Dissolve 5 mg of hydrocortisone RS in 
45 ml of methanol and add 5 ml of solution B and dilute to 
100.0 ml with water. 

Chromatographic system 
- a stainless steel column 10 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: 50 per cent v/v methanol, 

flow rate: 2 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject the reference solution and test solution (a). 

Calculate the content of C21E11005 in the ointment. 

Storage. Store protected from light. 

Tests 

For d  (o)icl 

Other tests. Comply with the tests stated under Ointment. 

Assay. Determine by liquid chromatography (2.4.14). 

i ot rmtie snot necintaining more than 0.5 per cent w/w of 
H  

Solution A. A 0.5 per cent w/v solution of betamethasone 
(Internal standard) in methanol. 

solution- .mTiol 

two 1 0 

chloride  by shaking. Add 50 ml of hot hexane, shake and 
separate the lower layer. Repeat the extraction ttsiligtfuftber ,  

25  mg of Hydrocortisone in 40 ml of a mixture of 3 volumes of 
methanol and 1 volume of a 15 per cent w/v solution ofsodium 

Test solution (a). Disperse a quantity of ointment containing 

qthueacnotimtiebsinoedf ethxetramctesthada dno5limc 
l sos9fc  solution anid  de 
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Hydrocortisone Acetate 

Cortisol Acetate 

L. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel GF254. 

Mobile phase. Add a mixture of 1.2 volumes of water and 8 

volumes of methanol to a mixture of 15 volumes of ether and 

77 volumes of dichloromethane. 

Test solution (a). Dissolve 25 mg of the substance under 

examination in methanol and dilute to 5 ml with the same 
solvent. Use this solution to prepare test solution (b). Dilute 
2 ml of the solution to 10 ml with dichloromethane. 

Test solution (h). Transfer 2 ml of the solution obtained in 
preparing test solution (a) to a 15-m1 glass tube with a glass or 
plastic stopper. Add 10 ml ofsaturated methanolic potassium 

hydrogen carbonate solution and immediately pass a stream 

of nitrogen through the solution for 5 minutes. Stopper the 
tube. Heat in a water-bath at 45° protected from light for 
21/2 hours. Allow to cool. 
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Reference solution (a). Prepare in the same mammas tc 
 solution (a) but using hydrocortisone acetate RS in place 

the substance under examination. 

Reference solution (b). Prepare in the same manner as t 
solution (b) but using 2 ml of the solution obtained in prepari 
reference solution (a) in place of the solution obtained 
preparing test solution (a). 

Apply to the plate 5 Ill of each solution. After developme 
dry the plate in air and examine under ultraviolet light at 2 
nm. The principal spot in each of the chromatograms obtair 
with the test solutions is similar to the principal spot in 
chromatogram obtained with the corresponding referei 
solution. Spray with ethanolic sulphuric acid (20 per c 

v/v) and heat at 120° for 10 minutes or until the spots appe ar.  
Allow to cool and examine in daylight and under ultravit 
light at 365 nm. The principal spot in each of the chromatogn 
obtained with the test solutions is similar in position, col 
in daylight, fluorescence under ultraviolet light at 365 I 
position and size to that in the chromatogram obtained 
the corresponding reference solution. The principal spot 
the chromatograms obtained with test solution (b) 
reference solution (b) have an R f value distinctly lower  
that of the principal spots in the chromatograms obtai 

with test solution (a) and reference solution (a). 

M.To 2 ml of a 0.1 per cent w/v solution in ethanol (95 

cent) add 2 ml of sulphuric acid and mix; an orange colo 
produced with a green fluorescence which is particul 
intense under ultraviolet light at 365 nm. Add the solutic 
10 ml of water and mix; the fluorescence under ultrav 
light at 365 nm does not disappear. 

N. It gives the reaction of acetyl groups (2.3.1). 

Tests 

Specific optical rotation (2.4.22). +158° to + 167°, detern 

in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). A 0.001 per cent w/v soluti 

ethanol (95 per cent) shows an absorption maximum at 
240 nm; absorbance at about 240 nm, between 0.38 and 

Related substances. Determine by liquid chromatogi 

(2.4.14). 

Test solution. Dissolve 25 mg of the substance 

examination in sufficient methanol to produce 10 ml. 

Reference solution (a). Dissolve 2 mg of hydrocori 

acetate RS and 2 mg of cortisone acetate RS in the 

phase and dilute to 100.0 ml with the mobile phase. phase. 
 
and 

 solution (b). Dilute 1.0 ml of the test solut 

100:0 ml with the mobile phase.  

bromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated endcapped octadecylsilane bonded 
to porous silica (5 pm), 
mobile phase: a mixture of 400 ml of acetonitrile and 
550 ml of water, allowed to equilibrate, diluted to 
1000 ml with water and mixed again, 

- flow rate: 1 ml per minute, 

4w - spectrophotometer set at 254 nm, 
- injection volume: 204 

Equilibrate the column with the mobile phase for about 
30 minutes. 

Inject reference solution (a). The retention times are: 
hydrocortisone acetate, about 10 minutes and cortisone 
acetate about 12 minutes. The test is not valid unless the 
resolution between the peaks corresponding to hydro9ortisone 
acetate and cortisone acetate is at least 4.2. If necessary, adjust 
the concentration of acetonitrile in the mobile phase. 

Inject reference solution (b) and the test solution. Continue 
the chromatography of the test solution for 2.5 times the 
retention time of the principal peak. In the chromatogram 
obtained with the test solution: the area of any peak other 
than the principal peak, is not greater than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent) and not more than one such peak 
has an area greater than half the area of the peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak is not greater than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
sol ution (b) (1.5 per cent). Ignore any peak due to the solvent 
and any peak with an area less than 0.05 times that of the 

solution 
principal (b  alp)e.ak in the chromatogram obtained with reference o   

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 2.0 g by drying in an oven at 105° for 3 hours. 
Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml of this solution to 100.0 ml with ethanol 
and I mix. Measure the absorbance of the resulting solution 
(2 .4.7) at the maximum at 241.5 nm. Calculate the content of 
C23 1-1 3206 taking 395 as the specific absorbance at 241.5 nm. 

Storage. Store protected from light. 

Hydrocortisone Cream 

Hydrocortisone 

 
Hydrocortisone  

suitable 	

Acetate Cream; Cortisol Acetate 
Cream 

Hydrocortisone Cream contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of hydrocortisone acetate, C23H3206. 

Usual strengths. 1 per cent; 2.5 per cent. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 77 volumes of dichloromethane, 
15 volumes of ether, 8 volumes of methanol and 1.2 volumes 
of water. 

For creams containing more than 0.5 per cent w/w of 
Hydrocortisone Acetate- 

Test solution. Disperse a quantity of the cream containing 
25 mg of Hydrocortisone Acetate with 10 ml of methanol 
(90 per cent), add 50 ml of hot hexane and shake. Discard the 
upper layer, add 5 g of anhydrous sodium sulphate to the 
lower layer, mix and filter through a glass microfiber filter paper. 

Reference solution. A mixture of equal volumes of the test 
solution and a 0.25 per cent w/v solution of hydrocortisone 
acetate RS in methanol. 

For creams containing 0. 5 per cent w/w or less of 
Hydrocortisone Acetate- 

Test solution. Disperse a quantity of the cream containing 
5 mg of Hydrocortisone Acetate with 10 ml of methanol 
(90 per cent), add 50 ml of hot hexane and shake. Discard the 
upper layer, add 5 g of anhydrous sodium sulphate to the 
lower layer, mix and filter through a glass microfiber filter paper. 

Reference solution. A mixture of equal volumes of the test 
solution and a 0.05 per cent w/v solution of hydrocortisone 
acetate RS in methanol. 

Apply to the plate 5 Al of each solution. After development 
dry the plate in air and spray with alkaline tetrazolium blue 
.volution and examine in day light. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution, 
which appears as a single, compact spot. 

B. In the Assay, the chromatogram obtained with test solution 
(a) corresponds to that in the chromatogram obtained with 
the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

For creams containing more than 0.5 per cent w/w of 
Hvdreeoriisone Acetate- 

Test s-olution -  ( a ). Disperse a quantity containing 25 mg of 
yfrocortisone Acetate in 40 ml of a solution prepared by 

C23H3206 	
MOI. Wt. 404.5 

Hydrocortisone Acetate is 1113,17a-dihydroxy-
3,20- dioxopregn-4-en-21-y1 acetate. 

Hydrocortisone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C23H3206, calculated on 

the dried basis. 

Category. Adrenocortical steroid. 

Dose. By intra-articular injection or local infiltration, 5 to 

50 mg. 

Description. A white or almost white, crystalline powder, 

odourless. 

Identification 

Test A may be omitted if tests B, C, and D are carried out. 

Tests C and D may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydrocortisone 

acetate RS or with the reference spectrum of hydrocortisone 

acetate. 

Cream contains Hydrocortisone:Acetate in a 

2225 
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mixing 75 ml of methanol with 25 ml of a 15 per cent w 
hot 

/v 

solution of sodium chloride by sh aking. Add 50 ml of 

hexane, 
shake and separate the lower layer. Repeat the 

extraction using two 10-ml quantities of the 
methanolic sodium 

chloride solution. Add 5 ml of methanol to the combined 

extracts and dilute to 100.0 ml with water, mix and filter through 

a glass microfiber filter paper. 

Test solution 
(b).Prepare in the same manner as test solute of 

ion 

(a) but adding 5 ml of internal standard solution in plac 

the 5 ml of methanol before diluting to 100.0 ml. 

Reference solution. Dissolve 25 mg of hydrocortisone acetate 

RS in 45 ml of methanol, add 5 ml of a 0.5 per cent w/v solution 

of betamethasone (internal standard) in methanol and dilute 

to 100 ml with water. 
For creams containing 0.5 per cent w/w or less of 

Hydrocortisone Acetate— 

Test solution (a). 
Disperse a quantity containing 5 mg of 

Hydrocortisone Acetate in 40 ml of a solution prepared w/v 
 by 

fa 15 per cent  

c p  

solution of sodium chloride by shaking. 	
). 

mixing 75 ml of methanol with 	 Add 50 ml of hot and reference solution (a 
a shallow layer of the 

hexane, 
shake and separate the lower layer. Rep 

	

	
nt mixture, allow the solvent mixture to ascend to the 

eat the Place the dry plate in a tank containing 

extraction using two 10-ml quantities of the 
methanolic sodium solve  

chloride solution. Add 5 ml of methanol to the combined top, remove the plate from the tank andfl 
allow the solvent to 

extracts and dilute to 100 ml with water, mix and filter through evaporate. Use within 2 hours, with the ow of the mobile 
a glass microfiber filter paper. phase in the direction in which the aforementioned treatment 

Test solution (b). 
Prepare in the same manner as test solution was done. 

(a) but adding 5 ml of internal standard solution in place of the 
Apply to the plate 2 pl of each solution. Allow the mobile 

5 ml of methanol 
before diluting to 100.0 ml. phase to rise 12 cm. Dry the plate in a current of warm air. allow 

Reference solution. Dissolve 5 mg of hydrocortisone acetate 
the solvent to evaporate, heat at 120° for 15 minutes and spray 

RS in 45 ml of methanol, 
add 5 ml of a 0.11 per cent w/v the hot plate with 

ethanolic sulphuric acid 20 per centvA). 

solution of betamethasone (internal standard) in methanol Heat at 120° for
d under ultraviolet light at 365 nm. Thep 

a fiffther 10 minutes, allow to

( 
 cool and examine 

and dilute to 100.0 ml with water. 	 in daylight an
rincipal 

spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 

_ 	

obtained with reference solution (b) appears as a single, 

omact spot. 

Chromatographic system 
– a stainless steel column 10 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

mobile phase: 50 per cent v/v methanol, 

– flow rate: 2 ml per minute, 

– spectrophotometer set at 240 nm, 

– injection volume: 201.11. 

Inject the reference solution and test solution (b). 

Calculate the content of C23H3206M the Cream. 

Hydrocortisone Eye Ointment 

Hydrocortisone Acetate Eye Ointment; Cortisol 

Hydrocortisone Eye Ointment contains not lgss -.tbarr90 0  NI,  titer tests. Comply with the tests stated under 
Eye  Ointments.

•
Acetate Eye Ointment 

hydrocortisone acetate, C23H1206. 	
• 

, 4' 

ssiyDetermine by liquid chromatography (2.4.14). cent and not more than 110.0 per cent of the itAt - 

Usual strength. 2.5 per cent w/w. 

Identification 

Boil 2 g with 20 ml of methanol, shake, cool to 0° for 30 minutes, 

filter and evaporate the filtrate to dryness. The residue complies 

with the following tests. 
A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Solvent mixture. 90 volumes of acetone and 10 volumes of 

formamide. 

Mobile phase. A mixture of 30 volumes of toluene and 10 

volumes of chloroform. 

Test solution. 
Dissolve 25 mg of the substance under 

examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of hydrocortisone RS 

in 10 ml of the solvent mixture. 

Reference solution (b). 
Mix equal volumes of the test solution 

B. Dissolve about 1 mg in 1 ml of 
sulphuric acid and mi ich 

x; is 
an 

orange colour is produced with a green fluorescence, wh 
particularly intense under ultraviolet light at 365 nm. A under 

Add the 

solution to 10 ml of water and mix; the fluorescence 

ultraviolet light at 365 nm does not disappear. 

Dissolve 10 m C. Dissog in 1 ml of methanol, warm and add 1 mate 

potassium cupri-
tartrate solution; an orange -

red precipitate 

is slowly formed. 

Tests 

=ft:- 2/1 6 

Test solution. Weigh a quantity of the ointment containing 
10 mg of Hydrocortisone Acetate, shake with 20.0 ml of methanol 
for 30 minutes and centrifuge. To 10.0 ml of the clear, supernatant 

layer add sufficient methanol to produce 50.0 ml. 

Reference solution. A solution containing 0.01 per cent w/v of 
hydrocortisone acetate RS in methanol. 

4  . 
 

Chromatographic i 	 st   seyesl column 
m  astainless 	 olumn  30 cm x 3.9 mm, packed with 

porous silica particles (5 pm), 
mobile phase: a mixture of 425 volumes of butyl chloride 
saturated with water, 70 volumes of tetrahydrofuran, 
35 volumes of methanol and 30 volumes ofglacial acetic 
acid, 

 flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. oe' 

Cal culate the content of C23113206 in the ointment. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Hydrocortisone Acetate Injection 

Cortisol Acetate Injection 

Hydrocortisone Acetate Injection is a sterile suspension of a 
very fine powder of Hydrocortisone Acetate in Water for 
Injections or Sodium Chloride Injection containing suitable 
dispersing agents. 

Hydrocortisone Acetate Injection contains not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of hydrocortisone acetate, C23143206. 

Us ual strength. 25 mg per ml. 

Id entification 

Ftei s[ttesr.  a volume containing 50 mg of Hydrocortisone Acetate 
through a sintered-glass filter, wash the residue with four 
quantities, each of 5 ml, of water, dissolve in 20 ml of 
chloroform,     wash the chloroform solution with four quantities, 
each of 10 ml, of water, discard the washings, filter the 
chloroform solution through a plug of cotton and evaporate 
the filtrate to dryness. The residue complies with the following 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydrocortisone 
acetate RS or with the reference spectrum of hydrocortisone 
acetate. 

 

B.Determn Determine ytchaing-elal 
G. 

 chromatography 
the plate w ithe 

 bsili 
 

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide. 

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of hydrocortisone 
acetate RS in 10 ml of the solvent mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2µl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

Tests 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections) 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. To a measured volume of the injection containing 
about 50 mg of Hydrocortisone Acetate add 70 ml of methanol, 
shake to produce a clear solution and dilute to 100.0 ml with 
methanol. Dilute 10.0 ml of the resulting solution to 20.0 ml 
with water. 

Reference solution. Dissolve 25.0 mg of hydrocortisone 
acetate RS in 50 ml of methanol and add sufficient water to 
produce 100.0 ml. 

Chromatographic system 
– a stainless steel column 10 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Spherisorb ODS 1), 

– mobile phase: 50 per cent v/v solution of methanol, 
– flow rate: 2 ml per minute, 

r.,. , ‘ ---.?t.. -, --,6otometer set at 240 nm, 
volume: 20 pi 

ntent of C23H3206 in the injection. 

17)coaiing Calculate 

alculate the co 



Hydrocortisone Hemisuccinate 
Hydrocortisone Hydrogen Succinate; Cortisol 
Hydrogen Succinate 

COOH 

HYDROCORTISONE HEMISUCCINATE HYDROCORTISONE SODIUM SUCCINATE INJECTION 

  

Storage.Store protected from light. 

Labelling. The label states (1) that the contents are meant for 
local injection only; (2) that the container should be gently 
shaken before a dose is withdrawn; (3) the names of the 
dispersing agents used, if any. 

0 

C25H3408 
	 Mol. Wt. 462.6 

Hydrocortisone Hemisuccinate is 1113,17a -dihydroxy-
3, 20-dioxopregn-4-en-21-y1 hydrogen succinate. 

Hydrocortisone Hemisuccinate contains not less than 98.0 
per cent and not more than 101.0 per cent of C25H3408, 

calculated on the dried basis. 

Category. Adrenocortical steroid. 

Dose. By intravenous injection, the equivalent of 100 to 
500 mg of hydrocortisone 3 to 4 times in 24 hours or as required. 

Description. A white or almost white, crystalline powder; 
hygroscopic. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
C and D may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Dry the substances before use at 105° for 3 hours and examine 
them as discs. Compare the spectrum with that obtained with 
hydrocortisone hemisuccinate RS or with the reference 
spectrum of hydrocortisone hemisuccinate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. Add a mixture of 1.2 volumes of water and 8 
volumes of methanol to a mixture of 15 volumes of ether and 

77 volumes of dichloromethane.  

Test solution (a). Dissolve 25 mg of the subitanee iinder 
examination in methanol and dilute to 5 mi With the same 

solvent. Use this solution to prepare test solution (b). Dil ute 
 2 ml of the solution to10 ml with dichloromethane. 

Test solution (b). Transfer 2 ml of the solution obtained in  
preparing test solution (a) to a 15-m1 glass tube with a glass or 
plastic stopper. Add 10 ml of a 0.8 g per litre solution of sodium 
hydroxide in methanol and immediately pass a stream of 
nitrogen through the solution for 5 minutes. Stopper the tube, 
Heat in a water-bath at 45° protected from light for 30 minutes. 
Allow to cool. 

Reference solution (a). Prepare in the same manner as test 
solution (a) but using hydrocortisone hemisuccinate RS in 
place of the substance under examination. 

Reference solution (17). Prepare in the same manner as test 
solution (b) but using 2 ml of the solution obtained in preparing 
reference solution (a) in place of the solution obtained in 
preparing test solution (a). 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light 
at 254 nm. The principal spot in each of the chromatograms 
obtained with the test solutions is similar to the principal spot 
in the chromatogram obtained with the corresponding 
reference solution. Spray with ethanolic sulphuric acid 
(20 per cent v/v) and heat at 120° for 10 minutes or until the 
spots appear. Allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in each of the 
chromatograms obtained with the test solutions is similar in 
position, colour in daylight, fluorescence under ultraviolet light 
at 365 nm, position and size to that in the chromatogram obtained 
with the corresponding reference solution. The principal spots 
in the chromatograms obtained with test solution (b) and 
reference solution (b) have an R f value distinctly higher than 
that of the principal spots in the chromatograms obtained with 
test solution (a) and reference solution (a). 

C. Add about 2 mg to 2 ml of sulphuric acid; a yellow to 
brownish red colour develops with a green fluorescence that 
is particularly intense when examined under ultraviolet light 
at 365 nm. 

D. About 30 mg gives the reaction of esters (2.3.1). 

Tests 

Appearance of solution. A 2.0 per cent w/v solution in sodium 

bicarbonate solution is clear (2.4.1). 

Light absorption (2.4.7). A 0.001 per cent w/v solution in 
ethanol (95 per cent) shows an absorption maximum at about 
240 nm; absorbance at about 240 nm, between 0.34 and 0.36. 

Specific optical rotation (2.4.22). +147° to +153°, determined 
in a 1.0 per cent w/v solution in ethanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in sufficient methanol to produce 10 ml. 

Reference solution (a). Dissolve 2 mg of hydrocortisone 
hemisuccinate RS and 2 mg of dexamethasone RS in the mobile 
phase and dilute to 100 ml with the mobile phase. 

Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with the mobile phase. 

C h _r o ma  a st toagi nr al ep shsi cs tsystem ec  

column 25 cm x 4.6 mm, packed with 
base deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm), 

- mobile phase: a mixture of 330 ml of acetonitrile and 
600 ml of water and 1.0 ml of orthophosphoric acid, 
allowed to equilibrate, diluted to 1000 ml with water and 
mixed again, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Equilibrate the column with the mobile phase for about 30 

Inject reference solution (a). The retention times are: 
dexamethasone, about 12.5 minutes and hydrocortisone 
hemisuccinate about 15 minutes. The test is not valid unless 
the resolution between the peaks corresponding to 
dexamethasone and hydrocortisone hemisuccinate is at least 
5.0. If necessary, adjust the concentration of acetonitrile in 
the mobile phase. 

Inject reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution: 
the area of any peak other than the principal peak, is not 
greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak is not greater than 0.75 times the area of the 
principal peak in the chromatogram obtained with reference 

solution 

n (b) 	per cent). Ignore any peak due to the solvent 
and any peak with an area less than 0.05 times that of the 
principal peak in the chromatogram obtained with reference 

o 

  

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml of this solution to 100.0 ml with ethanol 
and mix. Measure the absorbance of the resulting solution 
(2.4.7) at the maximum at about 241.5 nm. Calculate thp content 
of C25H 3408  taking 353 as the specific absorbanCeat 24'1.5 rum 

Storage. Store protected from light and moisture. 

Hydrocortisone Sodium Succinate 
Injection 

Cortisol Sodium Succinate Injection 

Hydrocortisone Sodium Succinate Injection is a sterile material 
made from Hydrocortisone Hemisuccinate with the aid of a 
suitable alkali such as Sodium Hydroxide or Sodium Carbonate. 
It may contain suitable buffering agents. It is filled in a sealed 
container. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Hydrocortisone Sodium Succinate Injection contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of hydrocortisone, C 21 1-1 3005 . 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Usual strengths. The equivalent of 100 mg and 500 mg of 
hydrocortisone. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with the reference 
spectrum of hydrocortisone sodium succinate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A freshly prepared mixture of 1 volume of 
anhydrous formic acid, 10 volumes of absolute ethanol and 
150 volumes of dichloromethane. 

Test solution. A 0.1 per cent w/v solution of the contents of 
the sealed container in a mixture of 1 volume of methanol and 
9 volumes of dichloromethane. 

Reference solution (a). A 0.1 per cent w/v solution of 
hydrocortisone sodium succinate RS in the same solvent 
mixture. 

Reference .solution (b). A solution containing 0.1 per cent 
wiy,- , each .of 'hydrocortisone hemisuccinate RS and 
niethOpreditisolone hydrogen succinate RS in the same 
solvent mixture. 

• 
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HYDROCORTISONE SODIUM SUCCINATE INJECTION 11 2 0 18 HYDROGEN PEROXIDE SOLUTION (100 Vol) 

ydrogen Peroxide Solution (6 per cent); Dilute 
ydrogen Peroxide Solution 

drogen Peroxide Solution (20 Vol) is an aqueous solution 
hydrogen peroxide. It may contain a suitable stabilising 
;nt. 

drogen Peroxide Solution (20 Vol) contains not less than 
per cent w/v and not more than 7.0 per cent w/v of H202, 

Tesponding to about 20 times its volume of available 
(gen. 

tegory. Antiseptic; deodorant. 

scription. A clear, colourless liquid; odourless. It 
composes in contact with oxidisableorganic matter and 
h certain metals and also if allowed to become alkaline. 
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Assay. To 1.0 ml add 20 ml of I Msulphuric acid and titrate 
with solu  0.02 M potassium permanganate. 
01 .0m0117o0f10g.002fHM20p2oot ra oss.siu6mmipermanganate

.
o 
of oxygen 

Storage. Store protected from light in containers resistant to 

 is equivalent to 

hydrogen peroxide ox i de at a temperature not exceeding 30°. If the 

stored in a refrigerator (2° to 8°). It should not te stored fore lon

s

-tion does not contain a stabilising agent.--it should' be 

, • • . 

1 

Apply to the plate 5µl of each solution. After development, 
dry the plate in air until the solvents have evaporated, spray 
with ethanolic sulphuric acid (20 per cent), heat at 120° for 
10 minutes, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. By each method of visualization the 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
spots that may not be completely separated. 

Tests 

pH (2.4.24). 6.5 to 8.0, determined in a solution containing the 
equivalent of 5.0 per cent w/v of hydrocortisone. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of equal volumes of acetonitrile 

and water. 

Test solution. Dissolve a sufficient quantity of the contents 
of the sealed container in a solvent mixture to produce a 
solution containing the equivalent of 0.25 per cent w/v of 
hydrocortisone. 

Reference solution (a). Dilute 2 volumes of the test solution 
to 100 volumes with solvent mixture. 

Reference solution (b). Dilute 0.035 per cent w/v solution of 
hydrocortisone RS in acetonitrile with solvent mixture. 

Reference solution (c). Dilute a solution containing 0.04 per 
cent w/v each of hydrocortisone hemisuccinate RS and 

dexamethasone RS with solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 330 ml of acetonitrile and 

600 ml of water and 1 ml of orthophosphoric acid, 

allowed to equilibrate, diluted to 1000 ml with water and 

mixed again, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Equilibrate the column with the mobile phase for about 
30 minutes. 

Inject reference solution (c). The test is not valid unless in the 
chromatogram obtained the resolution between the peaks 
corresponding to dexamethasone and hydrocortisone 
hemisuccinate is at least 5.0. 

Inject the test solution. Allow the chromatography to proceed 
for twice the retention time of the principal peak. In the 
chromatogram obtained with the test solution the area of any 

peak corresponding ro hydrocortisone is not greater than the 
area of the peak in the chromatogram obtained with referen ce  
solution (b) (7 per cent) and the area of any other secondni, -.y 
peak is not greater than the area of the peak in the 
chromatogram obtained with reference solution (a) (2 per cent). 

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Units per mg of Hydrocortisone. 

Assay. Determine the weight of the contents of 10 contain ers.  
Dissolve the mixed contents of the 10 containers in suffic ient  
water to produce a solution containing the equivalent of 0.001 
per cent w/v of hydrocortisone. Measure the absorbance of 
the resulting solution at the maximum at about 248 nm (2.4.7). 
Calculate the content of C 21 11 3005 taking 449 as the specific 
absorbance at 248 nm. 

Storage. Store protected from moisture in single dose 
containers at a temperature not exceeding 30°. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of hydrocortisone; (2) that the prepared 
solution should be used only if it is clear; (3) that the solution 
should be used immediately after preparation. 

Hydrogenated Vegetable Oil 
Hydrogenated Vegetable Oil is a mixture of triglycerid 
fatty acids of vegetable origin. 

Category. Pharmaceutical aid. 

 

es of 
Ope 

 

Description. An almost white, fine powder at room temperature 
and a pale yellow, oily liquid above its melting point. 

Identification 

Comply with the tests for Acid value (2.3.23), Iodine value 

(2.3.28) and Saponification value (2.3.37). 	
r. 

Tests 

Melting range (2.4.21). 57° to 85°. 

Acid value (2.3.23). Not more than 4.0. 

Iodine value (2.3.28). Not more than 5. 

Saponification value (2.3.37). 175 to 200. 

Unsaponifiable matter (2.3.39). Not more than 0.8 per cent 

w/w. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavY 
metals, Method B (10 ppm). 

Loss on (4) ing42.4.19). Not more than 0.1 per cent, determined 

on 5.0g by dryipg in oven at 105° for 4 hours. 

Storage. Store at a temperature between 8° to 25°.  

ydrogen Peroxide Solution (20 Vol) 

H202 	 Mol. Wt. 34.0 

Identification 

A.To 1 ml add 0.2 ml of 1 Msulphuric acid and 0.25 ml of 
0.02 M potassium permanganate; the solution becomes 
colourless with evolution of gas. 

B.Shake 0.05 ml with 2 ml of 1 Msulphuric acid, 2 ml of ether 
and 0.05 ml ofpotassium chromate solution; the ether layer 
becomes blue. 

Te sts 

Acidity. To 10 ml add 20 ml of water and 0.25 ml of methyl red 
solution. Not less than 0.2 ml and not more than 1.0 ml of 

the 
oi l sMsuotidoui n.m hydroxide is required to change the colour of h   

Organic stabilizers. Shake 20 ml with successive quantities 
ooft 11 0, 5 and 5 ml of chloroform. Evaporate the combined 
chloroform extracts at a temperature not exceeding 25° at a 
pressure of 2 kPa and dry in a desiccator. The residue weighs 

n  

more than 10 mg (500 ppm). 

not 

il-volatille matter. Place 10 ml in a platinum dish and allow 
to 
o 

[and until effervescence ceases. Evaporate the solution 
on an  water-bath  m ni  thandgd.ry the residue at 105°; the residue weighs 

Tests 

Acidity. Dilute 10 ml with 100 ml of water and add 0.25 ml of 
methyl red solution. Not less than 0.05 ml and not more than 
0.5 ml of 0. 1 M sodium hydroxide is required to change the 
colour of the solution. 

Organic stabilisers. Shake 20 ml with successive quantities 
of 10, 5 and 5 ml of chloroform. Evaporate the combined 
chloroform extracts at a temperature not exceeding 25° at a 
pressure of 2 kPa and dry in a desiccator. The residue weighs 
not more than 10 mg (500 ppm). 

Non-volatile matter. Place 10 ml in a platinum dish and allow 
to stand until effervescence ceases. Evaporate the solution 
on a water-bath and dry the residue at 105°; the residue weighs 
not more than 20 mg. 

Assay. Dilute about 1.0 g to 100.0 ml with water. To 10.0 ml of 
the resulting solution add 20 ml of I M sulphuric acid and 
titrate,with 0.02 M potassium permanganate. 

MI of 0.02-44 potassium permanganate is equivalent to 
.006701 g ofH202  or 0.56 ml of oxygen. 

- - 

Labelling. The label states whether or not the solution 
contains a stabilising agent. 

Hydrogen Peroxide Solution (100 Vol) 
Hydrogen Peroxide Solution (27 per cent); Strong 
Hydrogen Peroxide Solution 

Hydrogen Peroxide Solution (100 Vol) is an aqueous solution 
of hydrogen peroxide. It may contain a suitable stabilising 
agent. 

Hydrogen Peroxide Solution (100 Vol) contains not less than 
26.0 per cent w/w and not more than 28.0 per cent w/w of H202, 
corresponding to about 100 times its volume of available 
oxygen. 

Category. Antiseptic; deodorant. 

Description. A clear, colourless liquid; odourless. It 
decomposes vigorously in contact with oxidisable organic 
matter and with certain metals and also if allowed to become 
alkaline. 

Identification 

A. To 1 ml add 0.2 ml of / M sulphuric acid and 0.25 ml of 
0.02 M potassium permanganate; the solution becomes 
colourless with evolution of gas. 

B. Shake 0.05 ml with 2 ml of I Msulphuric acid, 2 ml of ether 
and 0.05 ml ofpotassium chromate solution; the ether layer 
becomes blue. 



HYDROXOCOBALAMIN  

Storage. 
Store protected from light in containers resistant the 

to 

hydrogen peroxide at a temperature not exceeding 30. If  
solution does not contain a stabilising agent, it should be 

stored in a refrigerator (2° to 8°It 
). should not be stored for 

long periods. 

Labelling. 
The label states whether or not the solution 

contains a stabilising agent. 

Hydroxocobalamin 

Identification 

A.
Measure the absorbance of the solution used in the Assay 

at the maxima at about 274 nm, 351 nm and 525 nm (2.4.7). 
ratios of the absorbances at about 27 nm and 525 nm to that 

at about 351 nm, about 0.8 and about

4 
 0.3 respectively. 

B.
Fuse 1 mg of the substance with 50 mg of potassium 

hydrogen sulphate, 
cool, break up the mass, add 3 ml of water 

and boil until dissolved. Add
di 
0.

m 
 05 ml

droxide 
of phenol 

to pro
pht

duce
halein 

 a 
solution and sufficient 5 M sou hy  

faint pink colour. Add 0.5 g of sodium acetate, 0.5 ml of 1 M 

acetic acid 
and 0.5 ml of a 0.2 per cent w/v solution of nitroso 

R salt; 
a red or orange-red colour is produced immediately. 

Add 0.5 ml of hydrochloric acid and boil for 1 minute; the red 

colour persists. 

H N 

HEN 

CH3 ,CH3 	0 	
C. It gives the reactions of chlorides or of sulphates, as the 0 

case may be (2.3.1). 
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Co 13  
CHt7gCO2N26030P2,H2SO4, 

both calculated on the dried basis. 
124  

Reference solution (b). 
Dilute 1 ml of the test solution 

to 100 ml 
to 10 ml 

with the mobile phase. Dilute 1 ml of this solution  

with the mobile phase. 

Reference solution (c). 
Dissolve 25 mg of the substance under 

examination in 10 ml of water, warming if necessary. Allow to 

cool and add 1 ml of a 2.0 per cent w/v solution of 
chloramine 

T and 0.5 ml of 0.05 M hydrochloric acid. Dilute to 2te5 ml with 

water. 
Shake and allow to stand for 5 minus. Inject 

immediately. 

Chromatographic system 	 asked with 
- a stainless steel column 25 cm x 4 mm, p 

 

octylsilane bonded to porous sili 
	of methanol 

-
mobile phase: a mixture of 19.5 volumes o  
and 80.5 volumes of a solution containing 15 hoe r litre  
of citric acid and 8.1 g of disodium hydrogen 

pphate, 

- flow rate: 1.5 ml per minute, 
-- spectrophotometer set at 351 nm, 

- injection volume: 20 p.l. 

Injeefreferetioe solution (c). The test is not valid unless the 
thromatograin-obtained shows three principal peaks and the 
resolution between each pair of adjacent peaks i

p
s at least 3.0. 

C621-189CoNI3OisP 	
Mol. Wt. 1346.4 

Hydroxocobalamin is Coa-loc-(5,6-dimethylbenzimidazoly1)]- 
Co13-hydroxocobamide. It occurs either as aquocobalamin 
chloride (Coa4a-(5,6-dimethylbenzimidazoly1)]-1Coti-
aquocobamide chloride) or as aquocobalamin sulphate. 

Hydroxocobalamin contains not less than 96 per chloride, 
cent and 

not more than 102.0 per cent of aquocobal .0
amin  

N0, 5 13,HC1, or of aquocobalamin sulphate, 
C 62H89  

Category. Vitamin B 12 analogue used as haematopoiefic. 

Dose. 
in the treatment of megaloblastic anaemia, by 

intramuscular injection, 1 to 2 mg, in divided doses, in the first 
week; subsequent doses, 250 µg weekly until the blood count 
is normal; maintenance dose, 1 mg every two ro_onths. 

Description. 
Dark red crystals or a crystalline powder;" very 

hygroscopic. Some decomposition may occur on drying. 

Tests 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 
NOTE - Use freshly prepared solutions and protect them 

from bright light. 

Test solution. Dissolve 
10 mg of the substance under 

examination in the mobile phase and dilute to 10 ml with the 

mobile phase. 

Reference solution (a). 
Dilute 5 ml of the test solution to 

100 ml with the mobile phase. 

IP 2018 
HYDROXOCOBALAMIN INJECTION 
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The chromatogram obtained istIlpsehnnhor 
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principal 

 per cent). Ignore any peak whose area is less than that of 
the principal peak in the chromatogram obtained with reference 

apart 

in the chromatogram obtained with reference solution 

:ipal peak in the chromatogram obtained with reference 
solution (a). In the chromatogram obtained with the test 
solution, the sum of the areas of any peaks  

:,ipal peak is not greater than the area of the principal peak 

and 8 to 16 per cent (aquocobalamin sulphate), 
drying (2.4.19). 8 to 12 per cent (aquocobalamin 

r times the retention time of the 
and the test solution. Continue 

(b). The 
 a signal-to-noise ratio of at 

cLdheotisimined on 1.0 g by drying in an oveirat 100° at a pressure 
not exceeding 0.7 kPa. 

Assay. Protect the solutions from light throughout the Assay. 

Weigh a 25 mg and dissolve in sufficient of a solution 
containing 0.8 per cent v/v ofglacial acetic acid and 1.09 per 
cent w/v of sodium acetate to produce 1000 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
351 nm (2.4.7). Calculate the content of C 621-189CoN 13015P,HC1, 
or of C1241{178CO2N26030P2,H2SO4, taking 190 or 188 
respectively, as the specific absorbance at 351 nm. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labelling. The label states whether the contents are 
aquocobalamin chloride or aquocobalamin sulphate. 

Hydroxocobalamin Injection 
Hydroxocobalamin Injection is a sterile solution of 
Hydroxocobalamin in Water for Injections containing 
saufiu[isct the  ientApcHettio 

about 
 c Acid, 4. Hydrochloric Acid or Sulphuric acid to 

adjust 
 

Hydroxocobalamin Injection contains not less than 95.0 per 
cent and not more than I I 0.0 per cent of the stated amount of 
anhydrous hydroxocobalamin, C 62H 89CoN 130 15P. 

Usual strengths. 500 [tg per ml; 1 mg per ml. 

Identification 

\40.6e5  a7.43)  eth.e absorbance at about 351 nm and 361 nm; ratio of 
the absorbance at about 361 nm to that at about 351 nm, about 

TPfleis(2t .s4.24). 3.8 to 5.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solutions and protect them 
from bright light. 

Test solution. Dilute the injection with the mobile phase, if 
necessary, to obtain a solution having a concentration of 
0.05 per cent w/v of hydroxocobalamin. 

Reference solution (a). Dilute 1 ml of the test solution to 20 ml 
with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. 

Reference solution (c). Add 0.2 ml of a freshly prepared 2 per 
cent wlv solution of chloramine T and 0.1 ml of 0.05 M 
hydrochloric acid to a volume of the injection containing the 
equivalent of 5 mg of hydroxocobalamin, dilute to 10 ml with 
water, shake, allow to stand for 5 minutes and inject 
immediately. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 vm) (such as 
Lichrosorb 100 CH 8/11), 

- mobile phase: a mixture of 19.5 volumes of methanol 
and 80.5 volumes of a solution containing 1.5 per cent 
w/v of citric acid and 0.81per cent wlv of disodium 
hydrogen orthophosphate, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 351 nm, 
- injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
chromatogram obtained shows three principal peaks and the 
resolution between each pair of adjacent peaks is not less 
than 3.0. 

Inject reference solution (b). The chromatogram obtained 
shows one principal peak with a signal-to-noise ratio of not 
less than 5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the sum of the 
areas of any secondary peaks is not greater than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (10 per cent). Ignore any peak the area 
of which is less than that of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). 

Bacterial endotoxins (2.2.3). Not more than 0.4 Endotoxin Unit 
per [tg of hydroxocobalmin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a measured volume of the injection containing 
about 4 mg of anhydrous hydroxocobalamin to 200.0 ml with a 
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solution containing 0.8 per cent v/v of glacial acetic acid 

and 1.09 per cent w/v of sodium acetate and measure the 

absorbance of the resulting solution at the maximum at about 
351 nm (2.4.7). Calculate the content of C 62H89CoN13015P taking 

195 as the specific absorbance at 351 nm. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous hydroxocobalamin. 

Hydroxychloroquine Sulphate 

CI 

OH , H 2 SO4  

	

HN 	 N 

H, 	C.. H 

	

CI8H26C1N30,H2SO4 	 Mol Wt. 434.0 

Hydroxychloroquine Sulphate is (RS)-2-N14-(7-chloro -

4-quinolylamino)pentyll-N-ethylaminoethanol sulphate. 

Hydroxychloroquine Sulphate contains not less than 98.0 per 
cent and not more than 100.5 per cent of C 18H26C1N30,H2SO4, 

calculated on the dried basis. 

Category. Antiprotozoal. 

Dose. Initially, 800 mg; followed by 400 mg in 6 to 8 hours; 
400 mg on each of two cosecutive days. 

Description. A white or almost white, crystalline powder.  

Appearance of solution. A 10 per cent w/v solution is not more 
 than slightly turbid and not more than slightly yellow. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. A 0.01 per cent w/v solution of substance under 
examination in mobile phase A. 

Reference solution (a). A 0.00005 per cent w/v solution of 
substance under examination in mobile phase A. 

Reference solution (b). A 0.000005 per cent w/v solution of 
substance under examination in mobile phase A. 

Reference solution (c). A 0.00005 per cent w/v solution of 
2-14-[(7-chloro-4-quinolinyl)amino]pentyllaminoethanol 

RS in mobile phase A. 

Reference solution (d). A solution containing 0.0001 per cent 

w/v each of 2- [4-[(7-chloro-4-quinolinyl)amino]pentyl] 

aminoethanol RS and hydroxychloroquine sulphate RS in 

mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), it 

- column temperature: 35°, 
- mobile phase: A. a mixture of 90 volumes of water,10 

volumes of acetonitrile, and 0.2 volume of 

orthophosphoric acid, 
B. a mixture of 20 volumes of water, 80 

volumes of acetonitrile, and 0.1 volume of 

orthophosphoric acid, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 

- spectrophotometer set at 220 nm, 

- injection volume: 20 ill. 

Time 
	Mobile phase A 

(in min.) 
	

(per cent v/v) 

0 
	

100 

2 
	

100 

10 
	

85 

18 
	

100 

more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The sum of 
the areas of other secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Chlorides (2.3.12). Dissolve 0.7 g in 15.0 ml of water. The 
solution complies with the limit test for chlorides (350 ppm).. 

Lead. Not more than 20 ppm, determined by the following 
method. 

Heat 2.0 g with 8 ml of water and 6 ml of nitric acid in a 
Kjeldahl flask for 10 minutes. Cool, add 4 ml ofsulphuric acid 
and heat until the mixture darkens. Continue heating, with the 
dropwise addition of nitric acid , until the liquid becomes 
colorless and white fumes of sulphur trioxide aft produced. 
Add 3 ml of water, carefully evaporate until white fumes are 
again produced, cool and dilute to 18 ml with water. Add and 
dissolve 2.0 g of citric acid, make alkaline with 5 M ammonia 
and add 1.0 ml of potassium cyanide solution. Transfer to a 
separating funnel, add 10 ml of dithizone solution, shake 
vigorously and remove the lower layer. Repeat the extraction 
with two 5-ml quantities of dithizone solution. If, after the 
third extraction, the dichloromethane layer is bright red, 
continue the extraction with further 5 ml of dithizone solution 
until the colour of the reagent no longer changes to bright 
red. Wash the combined dichloromethane solutions by shaking 
with 10 ml of water and then extract with two 10-ml quantities 
of2 hydrochloric acid . Wash the combined acid solutions 
with 10 ml of dichloromethane and discard the 
dichloromethane. Transfer the solution to a Nessler cylinder 
and make alkaline with 5 M ammonia. In a second Nessler 
cylinder mix 2 ml of 6 M acetic acid with 20 ml of 2 M 
hydrochloric acid , make alkaline with 5M ammonia and add 
4 ml of lead standard solution (10 ppm Pb). 

Treat the contents of each cylinder as follows. Add 1 ml of 
potassium cyanide solution PbT; the solutions should not be 
more than faintly opalescent. If the colours of the solutions 
differ, equalise them by the addition of a few drops of a highly 
diluted solution of burnt sugar or other non-reactive 
substance. Dilute to 50.0 ml with water, add 0.1 ml of 10.0 per 
cent w/v solution of sodium sulphide, filter and mix thoroughly. 
Compare the colours of the two solutions by a suitable method, 
such as by light reflected from a white tile through the Nessler 
Cylinders. The colour of the solution in the first cylinder is not 
more intense than that of the solution in the second cylinder. 
Sulphated ash (2.3.18). Not more than 0.2 per cent. 
Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 
A

ssay, Weigh 0.5 g and add to 10 ml of water, add 20 ml Of 1M 
sodium hydroxide and extract with four 25 ml quantities of 

dichloromethane. Combine the dichloromethane extracts and 
evaporate to a volume of about 10 ml. Add 40 ml of anhydrous 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.02 1 7 g of 
C18H26C1N30, H2SO4. 

Storage. Store protected from light. 

Hydroxychloroquine Tablets 
Hydroxychloroquine Sulphate Tablets 

Hydroxychloroquine Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
hydroxychloroquine sulphate, C18H26C1N30, H2SO4. 

Usual strength. 200 mg 

Identification 

A. Dissolve a quantity of the powdered tablets containing 
0.1 g of Hydroxychloroquine Sulphate in a mixture of 10 ml of 
water and 2 ml of 2M sodium hydroxide and extract with two 
20-m1 quantities of chloroform. Wash the Combined chloroform 
extract with water, dry with anhydrous sodium sulphate, 
evaporate to dryness and dissolve the residue in 2 ml of 
chloroform. The resulting solution complies with the following 
test 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
hydroxychloroquine sulphate RS treated in the same manner 
or with the reference spectrum of hydroxychloroquine. 

B. Shake a quantity of the powdered tablets containing 0.1 g 
of Hydroxychloroquine Sulphate with 10 ml of water and filter. 
To the filterate add 1 ml of 2M hydrochloric acid and 1 ml of 
barium chloride solution. A white precipitate is produced. 

Tests 

'Identification 

Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium 

hydroxide and extract with two quantities, each of 20 ml, of 

dichloromethane. Wash the combined dichloromethane 

extracts with water, dry over anhydrous sodium sulphate, 

evaporate to dryness and dissolve the residue in 2 ml of 

dichloromethane. The resulting solution complies with the 

following test. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum that obtained with hydroxychloroquine 

sulphate RS treated in the same manner or with the reference 

spectrum of hydroxychloroquine. 

B. It gives reactions of sulphates (2.3.1). 

Tests 

pH (2.4.24). 3.5 to 5.5, determined in a 1.0 per mitt w/vsolution. 

Mobile phase B 
(per cent v/v) 

0 

0 

15 

0 

25 	 100 	 0 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to 2444(7-chlor

o 

 4-quinolinyl)aminoThentyl]aminoethanol and hydroxy
- 

chloroquine is not less than 1.5. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to 244-[(7-chloro-4- quinolinypanlin°1 

pe.qtyllatnirtpiihanol is not more than the area of principa
l 

 Nakin the chromatogram obtained with reference solution 
(e 0 cent), the area of any other secondary peak is not 

	

- 	- 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, dilute if 
necessary with the dissolution medium and measure the 
absorbance of the resulting solution at the maximum at about 
343 nm (2.4.7). Calculate the content of C I8H26C1N30, H2SO4 in 
the medium from the absorbance obtained from a solution of 
known concentration of hdroxychloroquine sulphate RS in 
the same medium. 

D. NOt less -  than 75 per cent of the stated amount of 
CI8H26C1N,O,H2SO4. 

22-35 2234-  
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 

- column temperature: 35°, 
- mobile phase: A. a mixture of 90 volumes of water, 10 

volumes of acetonitrile, and 0.2 volume of 
orthophosphoric acid, 

B. a mixture of 20 volumes of water, 8() 
volumes of acetonitrile, and 0.1 volume of 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- a gradient programme using the conditions given below, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 

Description. A white to light tan, odourless and tasteless, 
hygroscopic powder or granules. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 200 mg of Hydroxychloroquine Sulphate in 150 ml 
of mobile phase A, dilute to 200.0 ml with mobile phase A and 
filter. Dilute 1.0 ml of this solution to 10.0 ml with mobile phase 

A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

200.0 ml with mobile phase A. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with mobile phase A. 

Reference solution (c). A 0.00005 per cent w/v solution of 
2-[4-[(7-chloro-4-quinolinyl)aminokentyllaminoethano l 

 RS in mobile phase A. 

Reference solution (d). A solution containing 0.0001 per cent 

w/v each of hydroxychloroquine sulphate RS and 2-I4-[(7- 

chloro- 4-quinolinyl)amino]pentylJaminoethanol RS in 

mobile phase A. 

Use the chromatographic system as described in the Assay. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to 244-[(7-chloro-
4-quinolinyl)amino]PentylJaminoethanol and hydroxy-
chloroquine is not less than 1.5. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to 2-[4-[(7-chloro-4- quinolinyl)amino] 
pentyliaminoethanol is not more than the area of principal 
peak in the chromatogram obtained with reference solution 
(c) (0.5 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The sum of 
the areas of other secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powder containing 200 mg of Hydroxychloroquine 
Sulphate with 150 ml of mobile phase A, dilute to 200.0 ml and 
filter. Dilute 1.0 ml of the filtrate to 10.0 ml with mobile phase A. 

Reference solution (a). A 0.01 per cent w/v solution of 

hydroxychloroquine sulphate RS in mobile phase A. 

Reference solution (b). A 0.0001 per cent w/v solution each of 

hydroxychloroquine sulphate RS and 2-V4(7-chteiro-

4-quinolinyl)aminokentylJaminoethanoi rntbile 
phase A. 

Hydroxyethylcellulose 

RO 	
OR 

R = -1-i or -CH2CH2OH 

Hydroxyethylcellulose is cellulose, 2-hydroxyethyl ether. 

Hydroxyethylcellulose is a partially substituted 
poly(hydroxyethyl) ether of cellulose. It is available in several 
grades, varying in viscosity and degree of substitution ,  and 

some grades are modified to improve their dispersion in water . 

 - It may contain suitable anticaking agents. 

Category. Pharmaceutical aid.  

B.Place 1 ml of the solution from test A on a glass plate and 
allow the water to evaporate; a thin, self-sustaining film is 
formed. 

C.To 1 ml of 0.05 per cent w/v solution, add 1 ml of 5.0 per cent 
w/v phenol solution. Add 5 ml of sulphuric acid, shake and 
allow to cool; the colour of the solution so obtained becomes 
orange. 

Tests 

pH (2.4.24). 6.0 to 8.5, determined in a 1.0 per cent w/v solution. 

Viscosity (2.4.28). 50.0 per cent to 150.0 per cent of the labelled 
viscosity. 

Lead (2.3.15). Not more than 0.001 per cent. 

Heavy metals (2.3.13). 1 g complies with the test for heavy 
metals, Method B (20 ppm). 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g by drying in an oven at 105° for 3 hours. 

Sulphated ash (2.3.18). Not more than 5.0 per cent. 

Storage. Store protected from moisture. 

Labelling. The label indicates its viscosity, under specified 
conditions, in aqueous solution. The indicated viscosity may 
be in the form of a range encompassing 50 per cent to 150 per 
cent of the average value. 

Hydroxyprogesterone Hexanoate contains not less than 
97.0 per cent and not more than 103.0 per cent of C271 -14004, 
calculated on the dried basis. 

Category. Progestogen. 

Dose. By intramuscular injection, 250 to 500 mg weekly during 
first half of pregnancy. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
hydroxyprogesterone hexanoate RS or with the reference 
spectrum of hydroxyprogesterone hexanoate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 10 
volumes of 1,2 propane diol. 

Mobile phase. A mixture of equal volumes of cyclohexane 
and light petroleum (40° to 60°). 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the same solvent mixture. 

Reference solution (a). Dissolve 25 mg of hydroxy-
progesterone hexanoate RS in 10 ml of the same solvent 
mixture. 

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2 Al of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

C. Dissolve 1 mg in 1 ml of sulphuric acid and allow to stand 
for 2-riiinutes;'ti faint yellow colour is produced which, on the 
additfOti of 0.5 ml of water, changes first to green, then to red 
nd finally to reddish-violet with a blue fluorescence. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

2 100 0 

10 85 15 

18 100 0 

25 100 0 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to 244-[(7-chloro-
4-quinolinyl)amino]pentyl]aminoethanol and hydroxy-
chloroquine is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I8H26C1N30, 

OR 

\70 
RO 

0 

OR 

OR 

Identification 

A. Stir 1 g into 100 ml of water, it is dissolved completely to 
produce a colloidal solution that remains clear when heated to 
60° 

Hydroxyprogesterone Hexanoate 
Hydroxyprogesterone Caproate 

0 CH 3  

H C 

H 3 C 0  

01* 0 

CH3  

0 

WI. Wt. 428.6 
Hydroxyprogesterone Hexanoate is 3,20-dioxopgrH-en 
1711-ylhexanoate 

C271-14004  

"-' 

22ab 
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Tests 

Acidity. Dissolve 0.2 g in 25 ml of ethanol previously 

neutralised to bromothymol blue solution and titrate 

immediately with 0.01 M sodium hydroxide until a faint blue 

colour is produced. Not more than 1.0 ml of 0.01 M sodium 

hydroxide is required. 

Reference solution. A solution containing 1 per cent w/v of 
hydroxyprogesterone hexanoate RS in chloroform. 

Apply to the plate 1111 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. Ignore any spots due to 

the vehicle. 

B. Dissolve a volume of the injection containing 0.1 g of 

Hydroxyprogesterone Hexanoate in 10 ml of light petroleum 

(40° to 60°) and extract with three quantities, each of 10 ml, of 

a mixture of 7 volumes of glacial acetic acid and 3 volumes of 

water. Wash the combined extracts with 10 ml of light 

petroleum (40 ° to 60 0), dilute with water until the solution 

becomes turbid and allow to stand in ice for about 2 hours 
until a white precipitate is produced. The precipitate. after 

washing with water, melts at about 120° (2.4.21). 

Tests 

Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. To a quantity of the injection containing about 0.125 g 

of Hydroxyprogesterone Hexanoate add sufficient chloroform 

to produce 100.0 ml. Dilute 5.0 ml to 100.0 ml with chloroform: 

to 5.0 ml add 10 ml of isoniazid solution and sufficient 

methanol to produce 20.0 ml. Allow to stand for 45 minutes 
and measure the absorbance of the resulting solution at the 
maximum at about 380 nm (2.4.7), using as the blank 5 of 

chloroform treated in the same manner. Calculate the content 

Hydroxyprogesterone Injection 	
of C27114004 from the absorbance obtained by repeating the 
operation using a 0.00625 per cent w/v solution of 

Hydroxyprogesterone Caproate Injection; 	 hydroxyprogesterone hexanoate RS in chloroform and 

Hydroxyprogesterone Hexanoate Injection 	
beginning at the words "to 5.0 ml add..." 

, Storage. Store protected from light. 
Hydroxyprogesterone Injection is a sterile 'solution of: 
Hydroxyprogesterone Hexanoate in a suitablei:e.,ste4::in,,a ;: -Labelling. The label states that the preparation is intended -.  

suitable fixed oil or in any mixture of fixed oils.' 	
injection only. 

Hydroxypropyl Cellulose 
Cellulose, 2-Hydroxypropyl Ether; Hyprolose 

Hydroxypropylcellulose is a cellulose having some of the 
hydroxyl groups in the form of the 2-hydroxypropyl ether. It 
may contain not more than 0.6 per cent of silica (Si0 2). The 
various grades commercially available are distinguished by a 
number indicative of the apparent viscosity in millipascal 
seconds of a 2 per cent w/w solution measured at 20°. 

Category. Pharmaceutical aid (tablet excipient; suspending 
agent). 

Description. A white or yellowish white powder; practically 
odourless; hygroscopic after drying. 

Identification 

A.With constant stirring add a quantity equivalent to 1 g of 
the dried substance into 50 ml of carbon dioxide-free water 
previously heated to 90°. Allow to cool, dilute to 100 ml with 
carbon dioxide-free water and continue stirring until solution 
is complete (solution A). Heat 10 ml of solution A on a water-
bath with stirring. At temperatures above 40° the solution 
becomes cloudy or a flocculent precipitate is formed. On 
cooling, the solution becomes clear. 

B.To 10 ml of solution A add 0.3 ml of 2 M acetic acid and 
2.5 ml of a 10 per cent w/v solution of tannic acid; a yellowish 
white, flocculent precipitate is produced which dissolves in 
6 M ammonia. 

C.Without heating completely dissolve 0.2 g in 15 ml of a 
70 per cent w/w solution ofsulphuric acid, pour the solution 
with stirring into 100 ml of iced water. In a test-tube kept in ice, 
mix thoroughly 1 ml of the solution with 8 ml of sulphuric 
acid, added dropwise. Heat in a water-bath for exactly 3 minutes 
and cool immediately in ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g of ninhydrin in 100 ml 
of a 4.55 per cent w/v solution ofsodium metabisulphite, mix 
well and allow to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes. 
D.Place 1 ml of solution A on a glass plate. After evaporation 
of the water a thin film is produced. 

Tests 

Appearance of solution. Solution A is not more opalescent 
than opalescence standard 053 (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1). 
PH ( 2 .4.24). 5.0 to 8.5, determined in solution A. 

Apparent viscosity. 75 to 140 per cent of the stated value, determined by the following method. WOgl-la quantity e
quivalent to 2.0 g of the dried substance ana, add, -with 

constant stirring, to 50 ml of water previously .heatedlo 90° . 

Allow to cool, dilute to 100 ml with water and continue stirring 
until solution is complete. Adjust the weight of the solution to 
100 g and centrifuge the solution to expel any trapped air. 
Determine the viscosity, Method C, at 20° using a shear rate 
of 10 s -1  (2.4.28). For a product of low viscosity, use a quantity 
of the substance under examination sufficient to prepare a 
solution of the concentration stated on the label. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 
water. The resulting solution complies with the limit test for 
chlorides (0.5 per cent). 

Silica. Not more than 0.6 per cent, determined by the following 
method. To the residue obtained in the test for Sulphated ash 
add sufficient ethanol (95 per cent) to moisten the residue 
completely. Add 6 ml of hydrofluoric acid in small portions. 
Evaporate to dryness at 95° to 105° taking care to avoid loss 
by spurting. Cool and rinse the walls of the platinum crucible 
with 6 ml of hydrofluoric acid Add 0.5 ml ofsulphuric acid 
and evaporate to dryness. Progressively increase the 
temperature, ignite at 900°, allow to cool in a desicator and 
weigh. The difference between the weight of the residue 
obtained in the test for Sulphated ash and the weight of the 
final residue is equal to the amount of silica in the substance 
under examination. 

Sulphated ash (2.3.18). Not more than 1.6 per cent, determined 
on 1.0 g in a platinum crucible. 

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Storage. Store protected from moisture. 

Labelling. The label states the apparent viscosity in millipascal 
seconds of a 2 per cent w/w solution. For products of low 
viscosity the label also states the concentration of the solution 
to be used and the apparent viscosity in millipascal seconds. 

Hydroxypropylmethylcellulose 
Cellulose, 2-Hydroxypropylmethyl Ether; 
Hypromellose 

Hydroxypropylmethylcellulose is a cellulose having some of 
the hydroxyl groups in the form of the methyl ether and some 
in the form of the 2-hydroxypropyl ether. The various grades 
commercially available are distinguished by a number 
indicative of the apparent viscosity in millipascal seconds of 
a 2 pekcentwly solution measured at 20°. 

Category. Tit•tment of tear deficiency; pharmaceutical aid 
(tablet excipient: suspending agent). 

Hydroxyprogesterone Hexanoate Injection contains not less 
than 92.5 per cent and not more than 107.5 per cent of the 

 stated amount of hydroxyprogesterone hexanoate, C 2 -11 41 ,04.  

Usual strength. 250 mg per ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), c oat ing 

 the plate with silica gel HF254. 

Mobile phase. A mixture of equal volumes of cyclohexane 

and ethyl acetate. 

Test solution. Dilute the injection with chloroform to give a 
solution containing 1.0 per cent w/v of Hydroxyprogesterone 

D. Heat 50 mg with 2 ml of 0.5 M ethanolic potassium 

hydroxide in a water-bath for 5 minutes. Add 3 ml of water, 

evaporate the ethanol, add 2 ml of sulphuric acid (50 per 

cent) and heat on a water-bath; the odour of hexanoic acid is 

produced. 

Specific optical rotation (2.4.22). +44.0° to +49.0°, determined Hexanoate. 

in a 2.0 per cent w/v solution in dioxan. 

Related foreign steroids. Determine by thin - layer 

chromatography (2.4.17), coating the plate with silica gel 

HF254. 

Mobile phase. A mixture of equal volumes of cyclohexane 

and ethyl acetate. 

Test solution. Dissolve 0.1 g of the substance under 

examination in 10 ml of chloroform. 

Reference solution. Dilute 1 ml of the test solution to 100 ml 

with chloroform. 

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.1 per cent, determined on 

2.0 g 

Assay. Weigh 60 mg and dissolve in sufficient ethanol to 

produce 100.0 ml. Dilute 5.0 ml to 250.0 ml with ethanol and 

measure the absorbance of the resulting solution at the 
maximum at about 240 nm (2.4.7). Calculate the content of 

C 27H 4004 taking 395 as the specific absorbance at 240 nm. 

Storage. Store protected from light. 
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previously dried at 105° for 1 hour, in 90 g of a mixture of equal 

weights of methanol and dichloromethane. 

Free phthalic acid. Not more than 1.0 per cent. 

Test solution. Disperse 200 mg of the substance under 
examination with 50 ml of acetonitrile, with the aid of 

ultrasound. Add 10 ml of water, mix and dilute to 100.0 ml with 

acetonitrile. 

Reference solution. Disperse 12.5 mg of phthalic acid with 

125 ml of acetonitrile. Add 25 ml of water and dilute to 

250.0 ml with acetonitrile. 

C h maast toagi nr al  pe shsi c system 
 

s tseyeslt ec  
column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 

- mobile phase: a mixture of 85 volumes of 0.1 M 
cyanoacetie acid and 15 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 10 4 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of phthalic acid. 

Phthalyl content. Not less than 21.0 per cent and not more 
than 35.0 per cent. 

Transfer 1 g to a conical flask, dissolve in 50 ml of a mixture of 
2 volume of ethanol, 2 volume of acetone and 1 volume of 
water. Add phenolphthalein TS and titrate with 0.1 Msodium 
hydroxide. Carry out a blank titration. 

Calculate the content of phthalyl by using formula: 

0.01(149.1)(V/W)- 2(149.1/166.1)(P) 

HYDROXYUREA 
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HYDROXYPROPYLMETHYLCELLULOSE  

Description. 
A white or yellowish white, fibrous or granular 

powder; almost odourless; hygroscopic after drying. 

Identification 
A. With constant stirring add a quantity containing 1 g of the 

dried substance into 50 ml of 
carbon dioxid

o 100 ml with 
e-free water 

previously heated to 90°. Allow to cool, dilute t  

carbon dioxide-free water 
and continue stirring until solution 

is complete (solution A). Heat 10 ml of solution Ain a - 
bath with stirring. At temperatures above 50° the solution 
becomes cloudy or a flocculent precipitate is forme cent

d. On 

cooling, the solution becomes clear or slightly opales. 

B. To 10 ml of solution A add 10 ml of 
1 M sodium hydroxide 

or 1 M hydrochloric acid; 
in either case the mixture remains 

stable. 

C. To 10 ml of solution A add 0.3 ml of 
2 M acetic 

ellowis a 
acid and 

2.5 ml of a 10 per cent w/v solution of 
tannic acid; 

dissolves in 
y h 

white, flocculent precipitate is produced which  

6 M ammonia. 

D.
Without heating completely dissolve 0.2 g in 15 ml of a io70n 

per cent w/w solution of sulphuric aci
a test-tube 

po
-tube kept in ice, 
ur the solut 

with stirring into 100 ml of iced water. In  

mix thoroughly 1 ml of the solution with 8 ml of 
sul 
3 minut

phuric 

 acid, 
added dropwise. Heat in a water-bath for exactly 

	es 

and cool immediately in ice. When the mixture is cool, carefully 

add 0.6 ml of a solution containing 3 g of 
ninhydrin in 100 ml 

solution of sodium metabisulphite, mix 
of a 4.55 per cent w/v  
well and allow to stand at 25'; a pink colour is produced 
immediately which becomes violet within 100 minutes. 

E.
Place 1 ml of solution A on a glass plate. After evaporation 

of the water a thin film is produced. 

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 

water. 
The resulting solution complies with the limit test for 

chlorides (0.5 per cent). 

Sulphated ash 
(2.3.18). Not more than 3.0 per cent. 

Loss on drying 
(2.4.19). Not more than 10.0 per ceni, 

determined on 0.5 g by drying in an oven at 105°. 

Storage. Store protected from moisture. 

Labelling. 
The label states the apparent viscosity in millipascal 

seconds of a 2 per cent w/v solution. 

Hydroxypropyl Methylcellulose 

Phthalate 
Hypromellose Phthalate 

Tests 

pH (2.4.24). 5.5 to 8.0, determined in solution A. 

e Appearance of solution. Solution A is not more
o 
 opal 

ten 
esc 

se 
ent 

than opalescence standard 0S3 (2.4.1), and not mr inly 

coloured than reference solution YS6 (2.4.1). 

Apparent viscosity. 
75 to 140 per cent of the stated value, 

determined by the following method. Weigh a quantity 
equivalent to 2.0 g of the dried substance and add, with 

constant stirring, to 50 ml of water previously heated to 90°. 

Allow to cool, dilute to 100 ml with water and c 	
solution 

ontinue stirring 

until solution is complete. Adjust the weight of the 
	to 

ed air 
100 g and centrifuge the solution to expel any trapp. 
Determine the viscosity, Method C, at 20° using a shear rate 

of 10 s' (2.4.28). 

Heavy metals 
(2.3.13). 1.0 g complies with theli-mit test for 

heavy metals, Method B (20 ppm). 

O 

0 

OR 	

x 

CH3  

R = H , R -CH3  R 	CH 2-  CH-  01-- H 

COON 

O 

1-iydroxyPropyl Methylcellulose Phthalate is 2-hydroxypropy
l 

 methylcellulose phthalate. 

Category. Pharmaceutical aid. 

Description. 
A white to off-white, free flowing flakes or a 

granular powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.46). 
Compare the spectrum with that obtained with 

hydroxyproPY 1 

 methyleellulose phthalate RS 
or with the reference spectrum 

 hydroxYPropyl methylcellulose phthalate. 

Tests. 	, 

Visaisity 
(2.4.28). Not less than 80 per cent and not more than 

120' per cent of the label claim at 20° by 
dissolving 1 0  g,  

where 149.1 and 166.1 are the molecular weights of the phthalyl 
group and phthalic acid respectively, 
V is the volume, in ml of 0.1 Msodium hydroxide consumed 
after correction for the blank, 

is the weight, in g, calculated on the anhydrous basis of 
Hypromellose Phthalate taken, 
and P is the percentage of free phthalic acid found as directed 
in the test for Limit of free phthalic acid. 

Chlorides. Dissolve 2.0 g in 40 ml of 0.2 Msodium hydroxide, 
add 1 drop of phenolphthalein TS, and add 2 M nitric acid 
dropwise, with stirring, until the red colour is discharged. Add 
an additional 20 ml of 2 M nitric acid with stirring. Heat on a 
1 h'ater-bath, with stirring, until the gel-like precipitate forbied 
becomes  granular. Cool the mixture, and centriftige,SeParate 
the liquid phase, and wash the residue with three successive 

20-m1 portions of water, separating the washings by 
centrifuging. Dilute the combined liquids with water to 
200 ml, mix, and filter. 35 ml of the filtrate complies with the limit 
test for chlorides (0.07 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. 

Storage. Store protected from moisture. 

Hydroxyurea 

0 

H2N N,OH 

CH4N,02 
	 Mol. Wt. 76.1 

Hydroxyurea contains not less than 97.0 per cent and not 
more than 103.0 per cent of CH 4N 202 , calculated on the dried 
basis. 

Category. Anticancer. 

Dose. 500 mg daily. 

Description. A white to off-white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxyurea 

RS or with the reference spectrum of hydroxyurea. 

Tests 

Urea and related compounds. Determine by paper 
chromatography (2.4.15). 

Mobile phase. A mixture of equal volumes of isobutyl alcohol 

and water, mix, use upper layers as the mobile phase and 
lower layers as stationary phase. 

Test solution. Dissolve 10.0 mg of the substance under 
examination in 1.0 ml of water. 

Reference solution. A 0.01 per cent w/v solution of urea RS in 

water. 

Use a suitable chromatographic paper strip by dipping it in 
pH 6.5 buffer solution (prepared by mixing of 700 ml of 0.2 M 

dibasic sodium phosphate and 300 ml of 0. 1 M citric acid). 

the - paper strip, and apply 100 µl of the test solution and 
50 of the reference solution. Place the strip in a 
chromatographic chamber for descending chromatography 

OR 
RO 

O 

RO 	OR 
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containing the stationary phase in the bottom of the chamber 
and the mobile phase in the trough. Develop for 24 hours, 
remove the strip from the chamber, dry in air again develop 
from 24 hours. Remove the strip, air dry, spray with 
p-dimethylaminobenzaldehyde solution 1.0 per cent 

(Dissolving 1.0 g ofp-dimethylaminobenzaldehyde in 50 ml 

of alcohol, add 2 ml of hydrochloric acid and dilute with 

alcohol to 100.0 ml), heat at 900° for 1 to 2 minutes. Not more 
than two spots, other than the major component, are present 
in the test solution and their intensities are not greater than 
the intensity of the spot from the reference solution (0.5 per 
cent of each impurity). The Rf values relative to hydroxyurea, 

the principal spot, are 0.65 and 1.26 (urea). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 40 mg of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). A solution containing 0.04 per cent 

w/v each of of hydroxyurea RS and hydroxylamine 

hydrochloride in the mobile phase. 

Reference solution (b). A 0.04 per cent w/v solution of 

hydroxyurea RS in the mobile phase. 

Chromatographic system 
a stainless steel column of 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 85 volumes of a buffer solution 
prepared by dissolving 1.7 g of tetrabutylammonium 

hydrogen sulphate and 1.74 g of dibasic potassium 

phosphate anhydrous in 1000 ml of water, adjusted to 

pH 5.0 with IM sodium hydroxide or dilute 

orthophosphoric acid and 15 volumes of methanol, 

flow rate: 0.5 ml per minute, 
spectrophotometer set at 214 nm, 
injection volume: 101A1. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to hydroxylamine and 
hydroxyurea is not less than 1.5. 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 5000, tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
Injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate content of CH4N ,02. 

Storage. Store protected from moisture. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 500 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of medium and filter. 

Determine by liquid chromatography (2.4.14) using the 

chromatographic conditions as described under Assay. 

Test solution. Dilute the filtrate, if necessary. \‘ ith the 

dissolution medium. Withdraw a suitable volume of the medium 

and filter, rejecting the first few ml of filtrate. 

Reference solution. Prepare a solution using hydroxyurea RS 

in the dissolution medium to obtain a solution having 
concentration similar to the expected concentration in the test 
solution. 

Inject the reference solution and the test solution. 

Calculate the content of CH 4N202 . 

D. Not less than 80 per cent of the stated amounts of CH 4N202. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 40 mg of Hydroxyurea and transfer to a 
100.0 ml volumetric flask. Add about 75 ml of mobile phase 
and disperse with the aid of ultrasound for about 10 minutes. 
Stirtlfe solution with magnetic stirrer for further 30 minute

. 

 cool and di luteto volume, filter, rejecting the first few nil 
of 

Reference solution (a). A solution containing 0.04 per cent 
vv/v each of hydroxyurea RS and hydroxylamine 
hydrochloride in the mobile phase. 

Reference solution (b). A 0.04 per cent w/v solution of 
hydroxyurea RS in the mobile phase. 

Chromatographic system 
stainless steel column of 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 85 volumes of a buffer solution 
prepared by dissolving 1.7 g of tetrabutylammonium 
hydrogen sulphate and 1.74 g of dibasic potassium 
phosphate anhydrous in 1000 ml of water, adjusted to 
pH 5.0 with dilute sodium hydroxide or dilute 
orthophosphoric acid and 15 volumes of methanol, 
flow rate: 0.5 ml per minute, 
spectrophotometer set at 214 nm, 
injection volume: 10 gl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to hydroxylamine and 
hydroxyurea is not less than 1.5. 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 5000, tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate content of CH4N 202  in the capsules. 

Storage. Store protected from moisture. 

Hydroxyzine Hydrochloride 

Tests B and C may be omitted if tests A and D are carried out. 
Test A may be omitted if tests B, C and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxyzine 
hydrochloride RS or with the reference spectrum of 
hydroxyzine hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 1 volume of ammonia, 24 volumes 
of ethanol (95 per cent) and 75 volumes of toluene. 

Solvent mixture. 50 volumes of methanol and 50 volumes of 
dichloromethane. 

Test solution. Dissolve 0.5 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Reference solution (a). A 5.0 per cent w/v solution of 
hydroxyzine hydrochloride RS in the solvent mixture. 

Reference solution (b). A 5.0 per cent w/v solution of 
meclozine dihydrochloride in the solvent mixture. Dilute 
1.0 ml of this solution to 2.0 ml with reference solution (a). 

Apply to the plate 2 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with 
potassium iodobismuthate solution and examine immediately. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
2 clearly separated principal spots. 

C. Dissolve 0.1 g in ethanol (95 per cent) and dilute to 15 ml 
with the same solvent. Add 15 ml of a saturated solution of 
picric acid in ethanol (95 per cent). Allow to stand for 
15 minutes; a precipitate is formed, filter. Recrystallise from 
ethanol (95 per cent). Initiate crystallization, if necessary, by 
scratching the wall of the tube with a glass rod. The crystals 
melt (2.4.21) at 189° to 192°. 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Hydroxyurea Capsules 
Hydroxyurea Capsules contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
hydroxyurea, CH4N202. 

Usual strength. 500 mg. 

Identification 

Shake a quantity of the contents of the capsules containing 
30 mg of Hydroxyurea, to a centrifuge tube, add 10 ml of 
anhydrous methanol. Mix and centrifuge for 3 minutes. 
Transfer 1.0 ml of the clear supernatant to a mortar containing 

 500 mg of potassium bromide, triturate to a homogeneous 
blend, dry in a vacuum desiccators at 60° for 3 hours. and 
prepare a suitable disk. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxyurea 

RS treated in the same manner or with the reference spectrum 
of hydroxyurea. 

Mol. Wt. 447.8 

Hydroxyzine Hydrochloride is (RS)-2-[2-[4-[(4-chlorophenyl) 
PhenY lmethyl]piperazin-l-yl]ethoxy]ethanol dihydrochloride. 

HYdroxyzine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C21 c
alculated on the dried basis. 

Category. Antiallergic. 

C:1 H27CN202,2HCI 

Dose. 5 to 100 mg 4 times a day. 

Description. A white or almost white, hygroscopic, crystalline 
powder. 

Identification 

.... 
Appearance-of solution. Solution A is clear (2.4.1) and not 

4---
--__1 more intmely coloured than reference solution YS7 (2.4.1). ,---_ 7- 	. ---.4- 
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Solution A. A-10.0 per cent w/v solution in water. 
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Optical rotation (2.4.22). - 0.1° to + 0.1°, determined on solution 

A. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 

hydroxyzine hydrochloride RS in the mobile phase. 

Reference solution (b). Dilute 3.0 ml of the test solution to 
200.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
25.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porous 
silica (3 gm), 

- mobile phase: dissolve 0.5 g of sodium 

methanesulphonate in a mixture of 14 volumes of 

triethylamine, 300 volumes of acetonitrile and 

686 volumes of water, then adjust to pH 2.7 with 

sulphuric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 IA 

Inject reference solution (a). The test is not valid unless the 
peak-to-valley ratio is not less than 10.0, where H„ is the height 
above the baseline of the peak immediately before the peak 
due to hydroxyzine and II, is the height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to hydroxyzine. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. The area of any secondary peak is not more than 
0.33 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.03 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method A (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.2 g in 10 ml of anhydrous acetic acid and 

40 ml of acetic anhydride, add 10 ml of me curie acetate 

solution. Titrate with 0.1 M perchloric acid, deWminittg the 
end-point potentiometrically (2.4.25). Carry out blank titration. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Solvent mixture. 1 volume of dichloromethane and 1 volume 

of methanol. 

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 

24 volumes of ethanol and 75 volumes of toluene. 

Test solution. Disperse a quantity of the oral solution 

containing 50 mg of Hydroxyzine Hydrochloride with 5 ml of 
solvent mixture and dilute to 50.0 ml with the solvent mixture, 

centrifuge and use the supernatant liquid. 

Reference solution (a). A 1.0 per cent w/v solution of 

hydroxyzine hydrochloride RS in the solvent mixture. 

Reference solution (b). A solution containing 0.5 per cent 

w/v each of hydroxyzine hydrochloride RS and meclozine 

hydrochloride RS in the solvent mixture. 

Apply to the plate 30 gl of the test solution and 2 .tl of reference 
solution (a) and (b). Allow the mobile phase to rise 15 cm. DrY 
the plate in air, spray with potassium iodobismuthate solution, 
heat at 110° for 5 minutes and allow to cool. The principal spot 
in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots. 

Tests 

pH (24.24). 2,7.to 3.0. 

Related substances. Determine by liquid chromatograp hy 

(2.4.14). 

Test solution. Disperse a quantity of the oral solution 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
mobile phase and dilute to 50.0 ml with the mobile phase. 

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride RS in the mobile phase. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 14 volumes of trjphylamine, 

300 volumes of acetonitrile and 686 volumes of a 0.075 
per cent w/v solution of sodium methanesulphonate, 
adjusting to pH 2.7 with sulphuric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

The retention time of hydroxyzine is about 9 minutes. 

Reference solution (b). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
ll peak-to-valley ratio is not less than 10, where„ is the height 

above the baseline of the peak immediately before the peak 
due to hydroxyzine and H,. is the height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to Hydroxyzine. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) of the oral solution and 
calculate the content of C2iHnCIN20292HCI. 

Hydroxyzine Tablets 
Hydroxyzine Hydrochloride Tablets 

Hydroxyzine Tablets contain Hydroxyzine Hydrochloride. 

Hydroxyzine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
hydroxyzine hydrochloride, C21H27C1N202,2HCI. 

Usual strengths. 10 mg; 25 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of I volume of 13.5 M ammonia, 
24 volumes of ethanol and 75 volumes of toluene. 
Solution A. 1 volume of methanol and 1 volume of 
dichloromethane. 

Test solution. Shake a quantity of the powdered tablets 
containing 100 mg of Hydroxyzine Hydrochloride with 5 ml of 
solution A and dilute to 10 ml with solution A, centrifuge and 
use the supernatant liquid. 

Reference solution (a). A 1.0 per cent w/v solution of 
hydroxyzine hydrochloride RS in solution A. 

Reference solution (h). A solution containing 0.5 per cent 
w/v each of hydroxyzine hydrochloride RS and meclozine 
hydrochloride RS in solution A. 

Apply to the plate 2 gl of each solution. Allow the mobile 
phaselii rise cm. Dry the plate in air spray with potassium 
lodobismuthate solution, heat at 110° for 5 minutes and all 

1 ml of 0.1 M perchloric acid is equivalent to 0.02239 g of 

C211129C13N202. 

Storage. Store protected from light and moisture. 

Hydroxyzine Oral Solution 
	rt 

Hydroxyzine Oral Solution contains Hydroxyzi ne 
 Hydrochloride in a suitable vehicle. 

Hydroxyzine Oral Solution contains not less than 95.0 p er 
 cent and not more than 105.0 per cent of the stated amount of 

hydroxyzine hydrochloride„ C21H27C1N202,2HCI. 

Usual strength. 10 mg per 5 ml. 

hydroxyzine hydrochloride RS in 30 per cent viv•soluti -ort 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 10, where H,, is the height 
above the baseline of the peak immediately before the peak 
due to hydroxyzine and H. is the height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to hydroxyzine. 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Disperse a quantity of the oral solution 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
Ivater for 20 minutes, add 125 ml of methanol and shake for a fuacretlitoenriOjime. 	

" 

minutes and dilute to 250.0 ml with 30 per cent v/v 

e solution (a). A 0.01 per cent w/ At's o 	of,4' 

solution ofacetonitrile, filter. Dilute 5.0 ml of this solution to 
1 0.0 ml with a 30 per cent v/v solution of acetonitrile. 
Reference 

 
- 	 to cool. The principal spot in the chromatogram obtained with 

- • - 



Hyoscine Butylbromide 
Scopolamine Butylbromide 

3CH 

OH 
0 

0 

Mol. Wt. 440.4  

peak. In the chromatogram obtained with the test solution 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with referenc e  
solution (a) (0.2 per cent). The sum of areas of all the seconda ry 

 peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution ( a) 
(0.5 per cent). Ignore any peak with an area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Hydroxyzine Hydrochloride 
with 10 ml of water for 20 minutes, add 125 ml of methanol and 
shake for a further 30 minutes and dilute to 250.0 ml with 30 per 
cent v/v solution of acetonitrile, filter. Dilute 5.0 ml of the 
filtrate to 10.0 ml with 30 per cent v/v solution of acetonitrile. 

Reference solution (a). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride RS in a 30 per cent v/v solution of 

acetonitrile. 

Reference solution (b). A 0.01 per cent w/v solution of 

hydroxyzine hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 

substances. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing fcator is not more than 2.0. 

Inject reference solution (a) and the test solution. 	At 

Calculate the content of C211-127C1N202,2HC1 in the tablets. 

CitH Br1\104  

Hyoscine Butylbromide is (1S,3s,5R,6R,7 S,80 -6,7 -epoxY-

, &btity1-31(S)-tropoyloxy]tropanium bromide. 

the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the medium. Measure the 
absorbance of the resulting solution at the maximum at about 
230 nm (2.4.7). Calculate the content of C21H27CIN202,2HC1 in 

the medium from the absorbance obtained from a solution of 
known concentration of hydroxyzine hydrochloride RS. 

D. Not less than 75 per cent of the stated amount of 

C,11 27C1N202,2HC1. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
the mobile phase and dilute to 50.0 ml with the mobile phase, 

filter. 

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A 0.01 per cent w/v solution of 

hydroxyzine hydrochloride RS in the mobile phase. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 14 volumes of triethylamine, 

300 volumes of acetonitrile and 686 volumes of a 
0.075 per cent w/v solution of sodium 

methanesulphonate, adjusted to pH 2.7 with sulphuric 

acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solutions (a), (c) and the test solution: Run 
the chromatogram 3 times the retention time-of the, principal 

Hyoscine Butylbromide contains not less than 98.0 per cent 
and not more than 101.0 per cent of C21H30BrN04, calculated 
on the dried basis. 

Category. Parasympatholytic. 

pose. Orally, 20 mg four times daily; by intramuscular or 
intravenous injection, 20 mg, repeated after 30 minutes if 
necessary. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
butylbromide RS or with the reference spectrum of hyoscine 
butylbromide. 

B.It gives the reactions of bromides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1). 

pH (2.4.24). 5.5 to 6.5, determined in a 10.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -18.0° to -20.0°, determined 
in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
50.0 ml with the mobile phase. 

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 20.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.005 per cent 
wly each of hyoscine butylbromide impurity E RS and the 
substance under examination in the mobile phase. 
Chromatographic system 

- a stainless steel column 12.5 cm x 4.0 mm, packed with 
octylsilane bonded to porous silica (4 gm), 

- mobile phase: dissolve 5.8 g of sodium dodecyl sulphate 
in a mixture of 410 ml of acetonitrile and 605 ml of a 
0.7 per cent w/v solution of potassium dihydrogen 
phosphate, previously adjusted to pH 3.3 with 0.05 M 
orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm. 
- Injection volume: 10 IA I. 

HYOSCINE BUTYLBROMIDE 

Name 	 Relative 
retention time 

Correction 
factor 

Butylhyoscine impurity B' 

Butylhyoscine impurity A 2 
 Butylhyoscine impurity C3 

 Butylhyoscine impurity D4 
 Butylhyoscine impurity E5 

 Butylhyoscine impurity F6  
Butylhyoscine (Retention time: 
about 7.0 minutes) 

Butylhyoscine impurity G 7  

0.1 

036 

0.4 

0.7 

0.8 

0.9 

1.0 

3.0 

03 

0.6 

'DL-tropic acid. 

2hyoscine, 

3 methylhyoscine, 

4propylhyoscine, 

`N-butylhyoscine, 

°pseudo-isomer, 

7apo-N-butylhyoscine. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to butylhyoscine impurity 
E and butylhyoscine is not less than 1.5 and the tailing factor 
for the peak due to butylhyoscine is not more than 2.5. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3.5 times the retention time of the peak due 
to butylhyoscine. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to butylhyoscine 
impurities B, C, D, E, F and G is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The area of peak corresponding to 
butylhyoscine impurity A is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.4 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent) and any peak due to bromide ion which 
appears close to the solvent peak. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2.5 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Assay. Dissolve 0.6 g in 30 ml of anhydrous glacial acetic 
acid add -5'rn1 of mercuric acetate solution. Titrate with 
0.1 Mperchlark acid, using 1-naphtholbenzein solution as 
indkator. Carry out a blank titration. 
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed 

(2.4.17), coating the plate with 
silica gel F254. 

Mobile phase. 
A mixture of 0.5 volume of anhydrous formic 

acid , 1.5 volumes of water, 9 volumes of ethanol and 9 

volumes of methylene chloride. 

Test solution. 
The injection diluted if necessary with 0.01M 

hydrochloric acid 
to contain 2.0 per cent w/v solution of 

Hyoscine Butylbromide. 

to 100 volumes with 
0.01M hydrochloric acid. 

octylsilane bonded to porous silica (10 inn), 
mobile phase: dissolve 2.0 g of sodium dodecyl sulp 

680 ml of methanol, 

- flow rate: 2 ml per minute, 

-
spectrophotometer set at 210 nm, 

- injection volume: 20 IA 
Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hyoscine and 

butylhyoscine is not less than 5.0. 
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test so lution, 

than the area 
the area of anof y 

peak corresponding to hyoscine is not more 
the principal peak in the chromatogram obtained with reference 

solution (a) (0.1 per cent). 

Related substances. 
Determine by thin-layer chromatography 

Identification 
Evaporate to dryness a volume of the injection containing 

0.1 g of Hyoscine Butylbromide, shake the residue with ss and 
20 ml 

of chloroform, 
filter, evaporate the filtrate to dryne 

triturate the residue with 5 ml of 
acetonitrile. 

Evapoceeding 
rate to 

dryness and dry the residue at 50° at a pres with the following 
sure not ex 

0.7 kPa for 1 hour. The residue complies 

tests. 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
hyoscine 

 of hyoscine 
butylbromide RS 

or with the reference sp 

butylbromide. 	
50 volumes with . 

B.
When examined in the range 230 nm to 360 nm 

(2:4.7), 
shows 
a 0.15 Reference solution (c). 1 

Dilute 1 volume of the test solution to 

Reference solution (a). 
Dilute 3 volumes of the test solution 

Reference solution (h). 
Dilute 1 volume of the test solution to 

. M h ,drochloric acid. 

per cent w/v solution in 
0.01 M hydrochloric acid 	400 volumes with 

0.0M hydrochloric acid. 

less well-defined maximum at about 247 nm. 
	

Apply 	
the 

to the plate 2 pi of each solution.  15 m 
n. Allow the mobile 

pl 	at 60° 
phase to rise 4 cm, dry 	

minutes and absorption maxima at about 252 nrn, 257 nm and 264 nm and a 

C. To 1 mg add 	
evaporate to spray  with a solution prepared by mixing 

0.2 ml offiiming nitric acid and 	

equal volumes of a 

ryness 	
in 2 ml of acetone 40 per cent wlv solution of 

potassium iodide in water and a 

and ad on a d 0.1 m 
water-bath. 

l of a 3 per cent w/v s 
Dissolve the residue 

olution of potas siu m solution prepared by dissolving 0.85 g 
d 	

of bismuth oxynitrate 

hydroxide in methano a violet colour is produced. 	
in a mixture 10 ml of 

glacial acetic acid and 40 ml of water 

Tests 	

l; 	 and diluting 1 

of 
volume of the mixture with 2 volumes 

ofglacial 

acetic acid and 10 volumes of water immediately before use. 

pH (2.4.24).3.7 to 5.5. 	

Allow the plate to dry in air, spray well with 5.0 per cent wiv 

solution of sodium nitrite 
and examine immediately. 

Test solution. 
The injection diluted if necessary, to contain 1.0 In 

pri the chrg 
spot has an Rf  value of about 

ram obtained with the test solution, the 

ncipal 	
0.45. Hyoscine. Determine by liquid chromatography (2.4.14). omato 

hydrochloric acid. 	

In the chromatogram obtained with the test solution any. 

secondary spot with an Rf  value less than that of the principal  cent w/v of Hyoscine Butylbromide in 
0.001 M 

Reference solution (a). 
A 0.001 per ce

ion of spot is not more intense than the spot in the chromatograM 

hyoscine hydrobromide RS in 0.001 M hydrpOori9 acjd. _ ,> obtained
ed with"reference solution (a) (3.0 p cent), not Or

e  
nt w/v solut 

the test s
oh:1110n to 10 ml - than fW:o such spots are more intense than the spot in the 

of reference solution (a). 	

chromatogram obtained with reference solution (c) (0.25 per 
Reference solution (h)• 

Add 10 ill of  

HYOSCINE BUTYLBROMIDE INJECTION 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.04404 g of 

C21H30BrN04.  

Storage. 
Store at a temperature not exceeding 30° protected 

from light and moisture. 	
in a mixture of 370 ml of 0.00/M by 	acid 

IP 2018 

any secondary spot with an Rf value more than that of 

the ntPrincipal spot is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (2.0 per 

cent) and not more than one such spot with an R f  value more 
than that of the principal spot is more intense than the spot in 
the chromatogram obtained with reference solution (c) (0.25 

per cent). 

• per mg of hyoscine hydrobromide. ente  

• 	

endotoxins (2.2.3). Not more than 555.0 Endotoxin 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection containing about 
40 mg of Hyoscine Butylbromide in 100.0 ml of 0.00/M 

hydrochloric acid. 	 oe 
Reference solution. A 0.04 per cent w/v solution of hyoscine 

butylbromide RS in 0.001M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 pm) (such as 
Lichrosorb C8), 

- mobile phase: a buffer solution prepared by 
dissolving 2.0 g of sodium lauryl sulphate in a mixture 
of 370 volumes of 0.001 M hydrochloric acid and 

680 volumes of methanol, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

In.  ject the reference solution. The test is not valid unless the 
co lumn efficiency is not less than 2000 theoretical plates, tailing 
fa ;tor is not more than 2.0 per cent and the relative standard 
de viation for replicate injections is not more than 2.0. 

In ject the reference solution and the test solution. 

C ilculate the content of C21H30BrN04 in the injection. 

St orage. Store at a temperature not exceeding 30° protected 
fr DM light and moisture. 

Hyoscine Butylbromide Tablets 

copolamine Butylbromide Tablets 

Hyoscine Butylbromide Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
hyoscine butylbromide, C21H3oBrN04. 

Usual strength. 10 mg. 

Identification  

HYOSCINE BUTYLBROMIDE TABLETS 

evaporate the filtrate to dryness and triturate the residue with 
5 ml of acetonitrile. Evaporate to dryness and dry the residue 
at 50° at a pressure not exceeding 0.7 kPa for 1 hour. The 
residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
butylbromide RS or with the reference spectrum of hyoscine 
butylbromide. 

B. To 1 mg add 0.2 ml of fuming nitric acid and evaporate to 
dryness on a water-bath. Dissolve the residue in 2 ml of acetone 
and add 0.1 ml of a 3 per cent w/v solution of potassium 
hydroxide in methanol; a violet colour is produced. 

Tests 

Hyoscine. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Hyoscine Butylbromide with 10 ml of 
0.001M hydrochloric acid with the aid of ultrasound for 15 
minutes, centrifuge and filter. 

Reference solution (a). A 0.001 per cent w/v solution of 
hyoscine hydrobromide RS in 0.001 M hydrochloric acid. 

Reference solution (b). Add 10 pl of the test solution to 10 ml 
of reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 [tm), 
- mobile phase: dissolve 2.0 g ofsodium dodecyl sulphate 

in a mixture of 370 ml of 0.001M hydrochloric acid and 
680 ml of methanol, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hyoscine and 
butylhyoscine is not less than 5.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hyoscine is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254. 

Mobile phase. A mixture of 0.5 volume of anhydrous .formic 

acid , 1.5 volumes of water, 9 volumes of ethanol and 9 

volumes of methylene chloride. 

Test solution. Shake a quantity of the powdered tablets 
containing 20:ing of Hyoscine Butylbromide with 5 ml of 0.0/M 

hydrochloric acid and filter. 

Hyoscine Butylbromide Injection 

Scopolamine Butylbromide Injection 
Hyoscine Butylbromide Injection is a sterile solution of 
Hyoscine Butylbromide in Water for Injections. 

less than 
Hyoscine Butylbromide Injection contains not 
92.5 per cent and not more than 107.5 per cent of the stated 
amount of hyoscine butylbromide, C,1113013rN04• 

Usual strength. 20 mg per ml. 

Shake a quantity of the powdered tablets containifig,,50 mg of 
Hyoscine Butylbromide with 20 ml of chloroform, filter, 



Hyoscine Hydrobromide Injection is a sterile solution of 
Hyoscine Hydrobromide in Water for Injection. 

Hyoscine Hydrobromide Injection contains not less than 
rn 	9Q.0er cent:and not more than 110.0 per cent of the stated 
0.6 	amount of hyoscine hydrobromide, CI7H2IN04,HBr,3H20. 

Usual strength. 400 1..tg per ml. 
O 
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Reference solution (a). Dilute 3 volumes of the test solution 

to 100 volumes with 0.01 M hydrochloric acid 

Reference solution (h). Dilute 1 volume of the test solution to 

50 volumes with 0.01 M hydrochloric acid 

Reference solution (c). Dilute 1 volume of the test solution to 

400 volumes with 0.01M hydrochloric acid. 

Apply to the plate 2 ttl of each solution. Allow the mobile 
phase to rise 4 cm, dry the plate at 60° for 15 minutes and 
spray with a solution prepared by mixing equal volumes of a 
40 per cent w/v solution of potassium iodide in water and a 

solution prepared by dissolving 0.85 g of bismuth oxynitrate 

in a mixture of 10 ml ofglacial acetic acid and 40 ml of water 

and diluting 1 volume of the mixture with 2 volumes of glacial 

acetic acid and 10 volumes of water immediately before use. 
Allow the plate to dry in air, spray well with 5.0 per cent w/v 

solution of sodium nitrite and examine immediately. 

In the chromatogram obtained with the test solution, the 
principal spot has an Rf value of 0.45. 

In the chromatogram obtained with the test solution any 
secondary spot with an Rf value less than that of the principal 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (3.0 per cent), not more 
than two such spots are more intense than the spot in the 
chromatogram obtained with reference solution (c) (0.25 per 
cent); any secondary spot with an Rf value more than that of 
the principal spot is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent) and not more than one such spot with an Rf value more 

than that of the principal spot is more intense than the spot in 
the chromatogram obtained with reference solution (c) (0.25 

per cent). 

Uniformity of content. Complies with the test stated under 

Tablets. 
Determine by liquid chromatography (2.4.14), as described 
under Assay using following test solution. 

Test solution. Disperse one tablet in 25.0 ml of 0.001 M 

hydrochloric acid with the aid of ultrasound. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 40 mg of Hyoscine 
Butylbromide in 60 ml of 0.001M hydrochloric acid, dilute to 

100 ml with 0.001M hydrochloric acid, centrifuge and filter. 

Reference solution. A 0.04 per cent w/v of solution of hyoscine 

hutylbromide RS in 0.001 M hydrochloric acid 

Chromatographic system 	
acked-With - a stainless steel column 25 cm x 4.6 ratn- 

octylsilane bonded to porous silica ( 10 
Li hrosorb C8) 

mobile phase: a buffer solution prepared by diss o l v ing 

 2.0 g sodium lauryl sulphate in a mixture of 370 volumes 

of 0.001 M hydrochloric acid and 680 volume s  
of methanol, 
flow rate: 2 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 20111. 

cud 

Hyoscine Hydrobromide 
Scopolamine Hydrobromide 

,CH3 

OH 

, HBr , 3H 20 

C17H21N04,HBr,3H20 	 Mol. Wt. 438.3 

Hyoscine Hydrobromide is (1S,3s,5R,6R,7S)-6,7-epoxytropan -

3-yl(S)-tropate hydrobromide trihydrate. 

Hyoscine Hydrobromide contains not less than 99.0 per cent 
and not more than 101.0 per cent of C„H 21NO4,HBr,  
on the anhydrous basis. 	

171-1211•104,HBr, calculated 

Category. Parasympatholytic. 

Dose. Orally, in prevention of motion sickness, 300 
30 minutes before commencing journey and repeated every 
6 hours, if required; by subcutaneous or intramuscul

ar 

 injection, for preanesthetic medication, 200 to 600 tig• 

Description. Colourless crystals or a white, crystalline powder, 

odourless; efflorescent. 

Identification 

" resotim 	if y heomitted tests B, C and D are carried out Tests 

1L and C may he omitted if tests A and D are carried out 

ADetermine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
hydrobromide RS. 

B.To about 1 mg add 0.2 ml offuming nitric acid and evaporate 
to dryness on a water-bath. Dissolve the residue in 2 ml of 
acetone and add 0.1 ml ofa 3 per cent w/v solution of potassium 
hydroxide in methanol; a violet colour is produced. 

C.It gives the reaction of alkaloids (2.3.1). 

D.It gives the reactions of bromides (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -24.0° to -241:0°, determined 
in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 70 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase. 

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.001 per cent 
w/v of hyoscine hydrobromide impurity B RS and 0.0014 per 
cent w/v of the substance under examination in the mobile 
phase. 

Chromatographic system 

- stainless steel column 12.5 cm x 4.0 mm, packed with 
octylsilane bonded to porous silica (3 gm), 

it 
- mobile phase: a mixture of 330 volumes of acetonitrile 

and 670 volumes of a 0.25 per cent w/v solution of 
sodium dodecyl sulphate, previously adjusted to pH 
2.5 with 3 M orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 5 pl. 
Name 

0.3 

2 norhyoscine, 

'hyoscyamine, 

4apohyoscine. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to hyoscine impurity B and 
hyoscine is not less than 1.5 and the tailing factor for the peak 
due to hyoscine is not more than 2.5. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the peak due to 
hyoscine. In the chromatogram obtained with the test 
solution, the area of peak corresponding to hyoscine impurity 
B is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). The area of peak corresponding to hyoscine impurities 
A, C and D is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 1.4 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.7 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and the peak due to bromide ion which appears close to 
the solvent peak. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Water (2.3.43). 10.0 to 13.0 per cent, determined on 0.2 g. 

Assay. Weigh 0.4 g, dissolve in 10 ml of anhydrous glacial 
acetic acid, warming if necessary, cool the solution and add 
20 ml of dioxan. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03843 g of 
CI7112,N04,HBr. 

Storage. Store protected from light and moisture in well-filled 
containers of small capacity in a refrigerator at a temperature 
not exceeding 15°. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0 per cent and the relative standard , 

 deviation for replicate injections is not more than 2.0. i j 

Inject the reference solution and the test solution. 	► ge„ t .  

Calculate the content of C 21 1-1 30BrN04 in the tablets. 

Storage. Store at a temperature not exceeding 30° protected 
from light and moisture. 

0 

Hyoscine impurity D' 0.2 
Hyoscine impurity B 2  0.9 
Hyoscine (Retention time: 
about 5 minutes) 1.0 
Hyoscine impurity A' 1.3 
Hyoscine impurity 2.4 

Relative 	Correction 
retention time 	factor 

.DL -tropic acid. 

Hyoscine Hydrobromide Injection 
Scopolamine Hydrobromide Injection 
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Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine. 

Test solution. Evaporate a volume of the injection containing 
5 mg of Hyoscine Hydrobromide to dryness on a water-bath, 
triturate the residue with 1 ml of ethanol (95 per cent), allow 
to stand and use the supernatant liquid. 

Reference solution. A solution containing 0.5 per cent w/v of 
hyoscine hydrobromide RS in ethanol (95 per cent). 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air, heat it at 105° for 20 minutes, allow to cool 
and spray with dilute potassium iodobismuthate solution. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

B. In the Assay, the chromatogram obtained with test solution 
(b) shows a peak with the same retention time as the peak 
derived from hyoscine hydrobromide in the chromatogram 
obtained with the reference solution. 

C. Evaporate a suitable volume to dryness. To 1 ml of a 1.0 per 
cent w/v solution of the residue add 1 ml of 5 M ammonia, 

shake with chloroform and evaporate the chloroform solution 
to dryness on a water-bath. To the residue add 1.5 ml of a 2.0 
per cent w/v solution of mercuric chloride in ethanol (60 per 

cent); a white precipitate is produced which dissolves on 
warming (distinction from atropine and hyoscyamine). 

D. It gives reaction (A) of bromides (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 6.0. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection containing about 
0.04 g of Hyoscine Hydrobromide in 100.0 ml of water. 

Reference solution. A 0.04 per cent w/v solution of hyoscine 
hydrobromide RS in water 

Chromatographic system 
– a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Lichrosorb RP 18) , 

– mobile phase: a mixture of 1 volume of 60 per cent w/v 
solution of perchloric acid, 31 volumwof metkcinol 
and 68 volumes of water, adjusted to pH 2.5 - with 
13.5 M ammonia, 

– flow rate: 2 ml per minute, 
– spectrophotometer set at 240 nm, 
– injection volume: 20 

Inject the reference solution and the test solution. 

Calculate the content of C I7H2I N04,HBr,3H20 in the injection. 

1 mg of C I7W I N04,HBr is equivalent to 1.141 m g of 
C I7H2IN04,HBOH20. 

Storage. Store at a temperature not exceeding 15°, protected 
from light. 

Hyoscine Hydrobromide Tablets 
Scopolamine Hydrobromide Tablets 

Hyoscine Hydrobromide Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of hyoscine hydrobromide, C I7H2I N04,HBr,3H20. 

Usual strengths. 300 1.tg; 600 gg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of chloroform, 40 
volumes of acetone and 10 volumes of diethylamine. 

Test solution. Shake a quantity of the powdered tablets 
containing 10 mg of Hyoscine Hydrobromide with 2 ml of 
ethanol (95 per cent) and centrifuge. 

Reference solution. A solution containing 0.5 per cent w/v of 
hyoscine hydrobromide RS in ethanol (95 per cent). 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air, heat it at 105° for 20 minutes, allow to cool 
and spray with dilute potassium iodohismuthate solution. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

B. In the Assay, the chromatogram obtained with test solution 
(b) shows a peak with the same retention time as the peak 
derived from hyoscine hydrobromide in the chromatogram 
obtained with the reference solution. 

C. Extract a quantity of the powdered tablets containing 1 mg 
of Hyoscine Hydrobromide with 5 ml of ethanol (95 percent),  

filter and evaporate the filtrate to dryness on a water-bath. 
Cool, add 0.2 ml of fianing nitric acid and again evaporate to 
dryness on a water-bath; a yellow residue is produced. To the 
cooled residue add 2 ml of acetone and 0.2 ml of a 3.0 per cen t 

 wfv soiution Of potassium hydroxide in methanol; a deep 

violet-  colour- is produced. (Atropine and hyoscyamine also 
yield this reaction: the reaction is masked by other alkaloids)• 

p. The powdered tablets give reaction (A) of bromides (2.3.1). 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

For tablets containing 600 pg of Hyoscine Hydrobromide 

Test solution (a). Powder one tablet and triturate with 5 ml of 
al M hydrochloric acid. Add 1.0 ml of a 0.0375 per cent w/v 
solution of atropine sulphate RS (internal standard) in 
methanol (solution A), extract with two quantities, each of 
5 ml, of chloroform and discard the chloroform extracts. Add 
1 ml of 5 Mammonia. Extract with two quantities, each of 5 ml, 
of chloroform, shake the combined extracts with 1 g of 
anhydrous sodium sulphate, filter and evaporate the ltrate 
to dryness. Dissolve the residue in 0.5 ml of a mixture of 20 
volumes of dichloromethane, 4 volumes of N,0-bis(tri- 
methylsily1) acetamide and 1 volume of trimethyl- 
chlorosilane, mix and allow to stand for 30 minutes. 

Test solution (h). Prepare in the same manner as test solution 
(a) but omitting the addition of solution A. 

Reference solution. Add 1 ml of a 0.0375 per cent w/v solution 
of atropine sulphate RS (internal standard) in methanol 
(solution A) and 1 ml of 5 Mammonia to 5.0 ml of a 0.012 per 
cent w/v solution of hyoscine hydrobromide RS and complete 
the procedure described under test solution (a) beginning at 
the words "extract with two quantities,...". 

Carry out the procedure described in the Assay. Calculate the 
content of C I7H2I N04,HBr,3H 20 in the tablet. 

For tablets containing less than 600 pg of Hyoscine 
Hydrobromide  —  Use the same procedure but with 
correspondingly smaller concentrations of hyoscine 
hydrobromide RS and atropine sulphate RS. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water. 

Internal standard solution. A 0.02 per cent w/v solution of 
atropine sulphate RS in the solvent mixture. 

Test solution (a). Disperse 10 whole tablets in 7 ml of the 
solvent mixture with the aid of ultrasound and dilute to obtain 
a solution containing 0.015 per cent w/v of Hyoscine 
Hydrobromide in the solvent mixture, centrifuge and filter the 
supernatant liquid. 

Test solution (b). Disperse 10 whole tablets in 7 ml of the 
solvent mixture with the aid of ultrasound and dilute toobtain 
a solution containing 0.015 per cent w/v of Hyoscine 
HYdrobromide in internal standard solution:. 

Reference solution. A 0.015 per cent w/v solution of hyoscine 
hydrobromide RS in internal standard solution. 
Chromatographic system 

— a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 gm) (Such 
as Lichrosorb RP18), 

— mobile phase: 0.05 M sodium octanesulphonate in a 
mixture of 1 volume of a 60 per cent w/v solution of 
perchloric acid, 3 volumes of methanol, 21 volumes of 
acetonitrile and 75 volumes of water, 

— flow rate: 2 ml per minute, 
— spectrophotometer set at 240 nm, 
— injection volume: 20 gl. 

Inject the reference solution, internal standard solution, test 
solution (a) and (b). 

Calculate the content of CI7H 2I N04,HBr,3H20 in the tablets. 
1 mg of C141 2 ,N04 ,HBr is equivalent to 1.141 mg of 
C17H2IN04,HBr,3H20. 

Storage. Store at a temperature not exceeding 15°, protected 
from light. 

Hyoscyamine Sulphate 

,c 

OH 

2 

(CI7H23NO3)2,F12SO4,2H20 	 Mol. Wt. 712.9 

Hyoscyamine Sulphate is bis (1R,3r,5S) - 8-methy1-8- 
azabicyclo[3.2.1]oct-3-y1(2S)-3-hydroxy-2-phenylpropionate] 
sulphate dihydrate. 

Hyoscyamine Sulphate contains not less than 98.0 per cent 
and not more than 101.0 per cent of (CI7H23NO3)2,H2SO 4,2H20, 
calculated on the anhydrous basis. 

Category. Anticholinergic. 

Dose. Orall), (),15 to 0.3 mg 4 times daily. 

DeserIption: -A-white or almost white, crystalline powder or 
colourless needles. 

,  H 2 S 04 , 2 1-120 

2252 2253 
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Tests 

Appearance of solution. A 5.0 per cent w/v solution in water 

(solution A) is clear (2.4.1) and not more intensely coloured 
than reference solution BYS6 (2.4.1). 

pH (2.4.24). 4.5 to 6.2, determined in 2.0 per cent w/v solution 

in carbon dioxide-free water. 

Specific optical rotation (2.4.22). -24.0° to -29.0°, determined 

in solution A. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 60 mg of the substance under 
examination to 50.0 ml with mobile phase A. Further dilute 
10.0 ml of the solution to 50.0 ml with mobile phase A. 

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 5.0 ml of this 
solution to 50.0 ml with mobile phase A. 

Reference solution (b). Dilute 5.0 ml of reference solution (a) 

to 25.0 ml with mobile phase A. 

Reference solution (c). Dissolve 5 mg of (1R,3r,5S)-8- 

azabicyc lo [ 3. 2 . lioct-3-y1( 2S)-3-hydroxy-2-phenyl -

propanoate(norhyoscyamine) RS (hyoscyamine impurity E 

RS) in the 20.0 ml of test solution. Dilute 5.0 ml of this solution 
to 25.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 nr-,- -flacke.dWith . 

 octadecylsilane bonded to porous siliCa 3 &m), 

- column temperature. 25°,  

- mobile phase: A. dissolve 3.5 g of sodium dod e 

adj usted 
sulphate in 606 ml of a 0.7 per cent w/v solution of 
potassium dihydrogen phosphate previously adj3

u 

to pH 3.3 with 0.05 M orthophosphoric acid and mix  
with 320 ml of acetonitrile, 

B. acetonitrile, 	

elow, 

- a gradient programme using the conditions given 1 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 104 

Time 
	Mobile phase A 
	

Mobile phase B 

(in min) 
	

(per cent v/v) 
	

(per cent v/v) 

0 
	

95 
	

5 

2 
	

95 
	

5 

20 
	

70 
	

30 

20.1 
	

95 
	

5 

25 
	

95 
	

5 

Inject reference solution (c). The relative retention time for 
(2RS)-3-hydroxy-2-phenylProPanoic acid (DL-tropic acid) 
(hyoscyamine impurity A) is about 0.2, for (1R,3S,5R,E RS)-6- 

hydroxy-8-methy1-8-azabicyclo[3.2. 1 ]oct-3-y 1 (2S)-3-hydroxy -

2-phenylpropanoate(7-hydroxyhyoscyamine) (hyoscyamine 
impurity B) is about 0.67, for (1S,3R,5S,6RS)-6-11) droxy-
8-methy1-8-azabicyclo[3.2.1]oct-3-y1 (2S)-3-hydroxy-
2-phenylpropanoate (6-hydroxyhyoscyamine) (hyoscyamine 
impurity C) is about 0.72, hyoscine (hyoscyamine impurity D) 
is about 0.8, for (1R,3r,5S)-8- azabicyclo[3.2.11oct-3-y1(25)- 
3-hydroxy-2-phenylProPanoate(norhyoscy mine) 
(hyoscyamine impurity E) is about 0.9, for (1R,3r,5S)-8- methyl-
8- azabicyclo[3.2.1]oct-3-y1 (2R)-2-hydroxy-3- phenyl 
propanoate (littorine) (hyoscyamine impurity F) is about 1.1 
and for (1R,3r,5S)-8-methyl-8- azabicyclo[3.2.1]oct -3-y 1 

 2-phenylprop-2-enoate (apoatropine) (hyoscyamine impurity G) 
is about 1.8. The test is not valid unless resolution between 
the peaks due to hyoscyamine and hyoscyamine impurity E 
is not less than 2.5. Multiply the peak areas of the impurities 
by the correction factor for calculating the contents, for impurity 
A is 0.3; impurity G is 0.6. 

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to impurity E is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent). The area of 
the secondary peaks corresponding to hyoscyamin e 

 impurities A, B, C, D, F, G, for each impurity, is not more than 
twice the area of the principal peak in the chromatogra

m 

 obtained with reference solution (b) (0.2 per cent). The area of 
any other secondary peak is not more than the area of the 
princilial peak' in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all econdarY 
peaks is not more than the area of the principal peak in the 

hromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 2.0 to 5.5 per cent, determined on 0.5 g. 

Assay. Weigh 0.5 g and dissolve in 25 ml of anhydrous acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

I inl of 0.1 M perchloric acid is equivalent to 0.0677 g of 
G  

Storage. s 

20ioS. s  

orag tor e protected from light and moisture. 

or- 

Hyoscyamine Injection 
Hyoscyamine Sulphate Injection 

Hyoscyamine Injection is a sterile solution of Hyoscyamine 
Sulphate in Water for Injections. 

Hyoscyamine Injection contains not less than 93.0 per cent 
and not more than 107.0 per cent of the stated amount of 
hyoscyamine sulphate, (CI7H23NO3)2,H2SO 4.2H20. 
Usual strengths. 0.5 mg per ml; 2.0 mg per ml. 

Identification 

In the Assay, the principal peak in the chromatogram 
ained with the test solution corresponds to the peak in the 
omatogram obtained with reference solution (b). 

B. After evaporation to dryness, complies with the test for 
sulphates (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 6.5. 

lts 
Baeterial Endotoxin test (2.2.3). Not more than 714.3 Endotoxin 
Units per mg of hyoscyamine sulphate. 
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injection). 

A  

iy. Determine by liquid chromatography (2.4.14). 
Test 

P  

hydr 
1  mg of Hyoscyamine Sulphate to 200 ml with 0.01 M 

osoclhultoi roin.caDdite a volume of injection containing about dlu  

Reference solution (a). A 0.016 per cent w/v solution of h
yoscyamine sulphate RS in 0.01 M hydrochloric. CiCiii,., 

Reference solution (b). Dilute 3.0 ml of referen0 solutiou(a) to 100 ml with 0.01 M hydrochloric acid. 
; .'''- ---.. '' 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5  Ilm), 

- mobile phase: a mixture of 1800 volumes of the buffer 
solution, prepared by dissolving 13.6 g of monobasic 
potassium phosphate in 1800 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, dilute to 2000 ml 
with water, add 0.3 volume of triethylamine and 200 
volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 205 nm, 

- injection volume: 50 

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of (CI7H23NO3)2,H2SO 4,2H20 in the 
injection. 

Storage. Store in single-dose or multiple-dose containers, 
preferably of Type I glass at controlled room temperature. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscyamine 

sulphate RS or with the reference spectrum of hyoscyamine 

sulphate. 

B. To 0.5 ml of solution A, add 2 ml of dilute acetic acid and 

heat. To the hot solution add 4 ml of picric acid solution, 

allow to cool, shaking occasionally. Collect the crystals, wash 
with 2 quantities, each of 3 ml, of iced water and dry at 105°. 

The crystal melts between 164° to 168°(2.4.21). 

C. To about 1 mg of test solution add 0.2 ml of fuming nitric 

acid and evaporate to dryness on a water-bath and dissolve 

the residue in 2 ml of acetone, add 0.2 ml of a 3.0 per cent w/v 

solution of potassium hydroxide in methanol; a violet colour 

develops. 

D. It gives reaction (A) of sulphates (2.3.1). 

A. 
obi 
chr 

Hyoscyamine Oral Solution 
Hyoscyamine Sulphate Oral Solution 

Hyoscyamine Oral Solution is a mixture consisting of 
Hyoscyamine sulphate with buffering agents and other 
excipients. It contains suitable flavouring agents. It is filled in 
a sealed container. 

The oral solution is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. 

Hyoscyamine Oral Solution contains not less than 90.0 per 
cent and not more than 1 1 0.0 per cent of the stated amount of 
hyoscyamine sulphate, (C17H23NO3)2,H2SO4,2H20. 

Usual strength. 0.125 mg per ml. 

Storage. Store the constituted solution in a refrigerator 2° to 
8°. Discard any unused portion after 30 days of reconstitution. 

The contents of the sealed container comply with the 
requirements stated under Oral Liquids and with the 
following requirements. 

Identification 

In -theAssay, thb principal peak in the chromatogram obtained 
with The test-;solution corresponds to the peak in the 
chromatogain obtained with reference solution (b). 
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Ibudilast 

Ibuprofen 

Ibuprofen Cream 

Ibuprofen Gel 

Ibuprofen Tablets 

Ibuprofen and Paracetamol Tablets 

Ibuprofen and Pseudoephedrine Hydrochloride Tablets 
Idoxuridine 

Idoxuridine Eye Drops 

Ifosfamide 

Ifosfamide Injection 

Ilaprazole 

Iloperidone 

Iloperidone Tablets 

Imatinib Mesylate 

Imatinib Capsules 

Imatinib Tablets 

Imidurea 

Imipenem 

Imipenem and Cilastatin Injection 

Imipramine Hydrochloride 

Imipramine Tablets 

Indapamide 

Indapamide Prolonged-release Tablets 

Indapamide Tablets 

Indinavir Sulphate 

Indinavir Capsules 
Indomethacin 
Indomethacin Capsules 

Indomethacin Suppositories 

2256 

Tests 

pH (2.4.24). 3.0 to 6.5, determined in the reconstituted solution. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the constituted solution 
containing 0.5 mg of Hyoscyamine Sulphate and dissolve in 
100.0 ml of 0. 01 Mhydrochloric acid. 

Reference solution (a). A 0.016 per cent w/v solution of 
hyoscyamine sulphate RS in 0.01 M hydrochloric acid. 

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100 ml with 0.01 Mhydrochloric acid. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 

(511m), 
- mobile phase: a mixture of 90 volumes of the buffer 

solution prepared by dissolving 13.6 g of monobasic 
potassium phosphate in 1800 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, dilute to 2000 ml 
with water, add 0.3 volume of triethylamine and 10 
volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 50 pi. 

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of CI7H231• 1 03)2,H1SO4 ,211 20  in oral 
solution. 

Hyoscyamine Tablets 
Hyoscyamine Sulphate Tablets 

Hyoscyamine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
hyoscyamine sulphate, (C 71-1 23NO3)2.H2 SO4.2H 20. 

Usual strength. 0.125 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 

B. It gives reaction (A) of sulphates (2.3.1). 

Tests 

Uniformit∎  of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution. 

Test solution. Disperse 1 Tablet in 25 ml of 0.01 Mhydrochloric 
acid. 

Calculate the content of (C 1 -1-123NO3)2.112SO42H20. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of powdered tablets containing about 0.125 mg of 
Hyoscyamine Sulphate in 25 ml of 0.01 Mhydrochloric acid. 

Reference solution (a). A 0.016 per cent w/v solution of 
hyoscyamine sulphate RS in 0.01 M hydrochloric acid. 

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100 ml with 0.01 M hydrochloric acid. 

Tropic acid solution. A 0.0003 per cent w/v solution of tropic 
acid in 0.01 M hydrochloric acid. 

Reference solution (c). To 3.0 ml of the reference solution (a), 
add 4.0 ml of the tropic acid solution and dilute to 100 ml with 
0.01 M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups bonded to porous silica (4 gm), 
- mobile phase: a mixture of 0.3 volume of triethylamine, 

1800 volumes of the buffer solution prepared by 
dissolving about 13.6 g of monobasic potassium 
phosphate in 1800 ml of i•ater, adjust the pH to 3.0 with 
orthophosphoric acid, dilute to 2000 ml with water and 

200 volumes of acetonitrile, 
- flow rate: 1 ml per minute, 	 .01 
- spectrophotometer set at 205 nm, 

injection volume: 50 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to hyoscyamine and tropic 
acid is not less than 1.5 and the tailing factor is not more than 
1.8. The relative standard deviation for replicate injections is 
not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 	410, 

Calculate the content of (C17H23NO3)2.H2SO4.2H20 in Ole  

MONOGRAPHS 
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MONOGRAPHS 

2292 

2294 

2294 

2296 

2297 

2299 

2300 

2301 

2303 

2303 

2304 

2305 

2306 

2308 

2309 

2310 

2311 

2312 

2313 

2314 

2315 

2316 

2317 

2319 

2319 

2321 

2322 

2322 

2323 

2324 

2325 

2326 

2326 

Isopropyl Palmitate 

Isopropyl Rubbing Alcohol 

Diluted Isosorbide Dinitrate 

Isosorbide Dinitrate Tablets 

Diluted Isosorbide Mononitrate 

Isosorbide Mononitrate Tablets 

Isotretinoin 

Isotretinoin Capsules 

Isotretinoin Gel 

Isoxsuprine Hydrochloride 

Isoxsuprine Injection 

Isoxsuprine Tablets 

Ivermectin 

Ivermectin Injection 

Insulin 

Biphasic Insulin Injection 

Insulin Zinc Suspension 

Insulin Zinc Suspension (Amorphous) 

Insulin Zinc Suspension (Crystalline) 

Invert Sugar Injection 

Invert Sugar and Sodium Chloride Injection 

Invert Syrup 

Iodine 

lopanoic Acid 

Iopanoic Acid Tablets 

Ipratropium Bromide 

Ipratropium Powder for Inhalation 

Ipratropium Inhalation 

Irbesartan 

Irbesartan Tablets 

Irbesartan and Hydrochlorothiazide Tablets 

Irinotecan Hydrochloride Trihydrate 

Irinotecan Injection 

Iron and Ammonium Citrate 

Iron and Folic Acid Syrup 

Iron and Folic Acid Tablets 

Iron Dextran Injection 

Isobutane 

Isoflurane 

Isoniazid 

Isoniazid Tablets 

Isoprenaline Hydrochloride 

Isoprenaline Injection 

Isoprenaline Sulphate 

Isoprenaline Tablets 

Isopropyl Alcohol 

Isopropyl Myristate 

2327 

2328 

2328 

2330 

2331 

2333 

2334 

2336 

2337 

2338 

2339 

2339 

2340 

2342 
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Ibudilast 

CI4HIN20 	 Mol Wt. 230.3 

Ibudilast is 2-Methy1-1-(2-propan-2-ylpyrazolo[1,5-a]pyridin-
311)propan-l-one. 

Ibudilast contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I4H I8N20, calculated on the dried 
basis. 

ow' Category. Antiallergic; antiasthamatic and vas odilator. 

Description. A white to off white crystalline powder. 

Iden tification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ibudilast RS 
or with the reference spectrum of ibudilast. 

B. In the Assay, the principal peak in the chromatogram 
obtai ied with the test solution corresponds to the principal 
peak n the chromatogram obtained with the reference solution. 

Test 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination 

mobile phase. 
mobile phase and diluted to 50 .0 ml with 

the 
 

Refei once solution. A 0.05 per cent w/v solution of ibudilast 
RS in the mobile phase. 

Chro Tiatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 80 volumes of methanol and 
20 volumes of water, 
flow rate: 0.8 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20  

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 43° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50 .0 ml with the 
mobile phase. Dilute 5.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.0025 per cent w/v solution of ibudilast 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 80 volumes of methanol and 

20 volumes of water, 
- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 141-1 18N20 

Ibuprofen 

H3C 

C13111802 Mol. Wt. 206.3 

Ibuprofen is (RS)-2-(4-isobutylphenyl)propionic acid. 

Ibuprofen contains not less than 98.5 per cent and not more 
than 101.0 per cent of CI3H 1 802, calculated on the dried basis. 

Category. Anti-inflammatory; analgesic. 

Dose. 600 mg to 1.2 g daily, in divided doses, after food. 

Description. A white or almost white, crystalline powder or 
colourless crystals; odour, slight. 

Identification 

Test A: may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

261 
yr 

CH 3  

CH3 

c.CH3 

CH 3  

Inject the reference solution. The test is not valid unless the 
column n 

factor 
 efficiiesnhcoyt 

more 
 h is not less than 

3.0. 
than 2500 theoretical plates, the 

Inject test  
more than 0.5 per cent and the sum of areas of*Ilthe secondary 
Peak peaks is not more than 1.5 per cent, calculate4 by ea 
normalisation. 

athsolution. The area of any secondary peak is not 

*:1*-717.j 

 

?c, 
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A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ibuprofen RS 

or with the reference spectrum of ibuprofen. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.05 per cent w/v solution in 0.1 Msodium hydroxide shows 

absorption maxima at about 264 nm and 272 nm, and a shoulder 
at about 258 nm. The ratio of the absorbance at about 264 nm 
to that at the shoulder at about 258 nm is 1.20 to 1.30. The ratio 
of the absorbance at the maximum at about 272 nm to that at 
the shoulder at about 258 nm is 1.00 to 1.10. 

C. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel H. 

Mobile phase. A mixture of 75 volumes ofn-hexane, 25 volumes 

of ethyl acetate and 5 volumes of glacial acetic acid. 

Test solution. Dissolve 0.5 g of the substance under 

examination in 100 ml of dichloromethane. 

Reference solution. A 0.5 per cent w/v solution of ibuprofen 

RS in dichloromethane. 

Apply to the plate 5 .tl of each solution. After development, 
dry the plate at 120° for 30 minutes, lightly spray the plate with 
a 1 per cent w/v solution of potassium permanganate in I M 

sulphuric acid, heat at 120° for 20 minutes and examine under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

orthophosphoric acid diluted to 1000 volumes win. 

water after equilibration, 	
tit 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 20 

Equilibrate the column with the mobile phase for about 45 
minutes before starting the chromatography. 

Inject reference solutions (a) and (b). In the chromatogram 
obtained with reference solution (b) measure the height (a) of 
the peak due to 2-(4-butylphenyl) propionic acid and the 

height (b) of the lowest point of the curve separating this 
peak from that due to ibuprofen. The test is not valid unless a 
is greater than 1.5b. If necessary, adjust the concentration of 
acetonitrile in the mobile phase to obtain the required 
resolution. Verify the repeatability by making five separate 
injections of 20 .tl of reference solution (a). The test is not 
valid unless the relative standard deviation of the area of the 
principal peak is less than 2.0 per cent. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram for 1.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to 2-(4- 
butylphenyl) propionic acid is not greater than that of the 
peak due to 2-(4-butylphenyl) propionic acid in the 
chromatogram obtained with reference solution (b), the area 
of any other secondary peak is not greater than 0.3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) and the sum of the areas of any such 
peaks is not greater than 0.7 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a). Ignore any peak the area of which is less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a). 

Impurity F. Determine by gas chromatography (2.4.13). 

Methylating solution. Dilute 1 ml ofN,N-dimethylformarnide 

dimethyl acetal and lml of pyridine to 10 ml with ethyl acetate. 

Test solution. Weigh about 50 mg of the substance under 
examination into a sealable vial, dissolve in 1.0 ml of ethyl 

acetate, add 1 ml of the methylating solution, seal and heat at 
100° in a block heater for 20 minutes, cool. Remove the reagents 
under a stream of nitrogen at room temperature. Dissolve the 
residue in 5 ml of ethyl acetate. 

I ml of 0.1 Msodium hydroxide is equivalent to 0.02063 g of 
C131-11802• 

Ibuprofen Cream 

Ibuprofen Cream contains Ibuprofen in a suitable base. 

Ibuprofen Cream contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen, 
C! , 1-1,802 . 

Usual strength. 15 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel H. 

Mobile phase. A mixture of 5 volumes of anhydrous acetic acid, 25 volumes of ethyl acetate and 75 volumes of n-hexane. 
Test solution. Shake a quantity of the cream containing 50 mg 
of Ibuprofen with 10 ml of dichloromethane for 5 minutes and filter. 

Reference solution. A 0.5 per cent w/v solution -Of 'buoy en_ 
•-• 	 ' - 

RS in dichloromethane. 	 - 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of the cream containing 0.1 g 
of Ibuprofen with 25 ml of methanol for 10 minutes, dilute to 
50 ml with methanol and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. 

Reference solution (b). Dissolve 50 mg of ibuprofen RS in 
2.5 ml of a 0.006 per cent w/v solution of 2-(4-butylphenyl) 
propionic acid RS in methanol and dilute to 25 ml with 
methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 gm) (such as Spherisorb ODS 2), 

- mobile phase: a mixture of 0.5 volume of 
orthophosphoric acid, 340 volumes of acetonitrile and 
660 volumes of water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). Measure the height (a) of the 
peak due to 2-(4-butylphenyl)-propionic acid and the height 
(b) of the lowest point of the curve separating this peak from 
that due to ibuprofen. The test is not valid unless (a) is more 
than 1.5 (b). 

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram for 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to 2-(4-butylpheny1)- 
propionic acid is not more than that of the peak due to 2-(4- 
butylphenyl)propionic acid in the chromatogram obtained with 
reference -solution (b), the area of any other secondary peak 
is not more thaw 0.3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (a) 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in ethanol 

(95 per cent) is clear (2.4.1), and colourless (2.4.1). 

Optical rotation (2.4.22). +0.05° to -0.05°, determined in a 

2.5 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 

examination in 2 ml of acetonitrile and add sufficient of the 

mobile phase to produce 10 ml. 

Reference solution (a). Dilute 1 ml of the test solution to 

100 ml with the mobile phase. 

Reference solution (b). Dissolve 20 mg of ibuprofen RS in 

2 ml of acetonitrile, add 1 ml of 0.006 per cent w/v solution of 

2-(4-butylphenyl)propionic acid RS in acetonitrile and add 

sufficient mobile phase to produce 10 ml. 

Reference solution (a) Dissolve 0.5 mg of ibuprofen impurity 

FRS in ethyl acetate and dilute to 10.0 ml with ethyl acetate. 

Reference solution (b) Weigh about 50.0 mg of ibuprofen RS 

Chromatographic system 	
into a sealable vial, dissolve in 1.0 ml of reference solution (a.), 

- a stainless steel column 15 cm x 4.6 mm, packed with add 1 ml of the methylating solution, seal and heat at 100 °Cul 

octadecylsilane bonded to porous silica (5 -um), 	a block heaterfOr 20 min. Allow to cool. Remove the reagents 

- mobilephase: a mixture of 600 volimfes of water, undeta stream of nitrogen at room temperature. Dissolve the 

340 volumes of acetonitrile and 0.5 volume of residue in 5 ml of ethyl acetate. 

Chromatographic system 
a capillary column 25 m x 0.53 mm, packed with fused 
silica coated with macrogol 20000 (film thickness 2 gm), 

- temperature: 
column 150°, 
injector port: 200° and detector port at 250°, 

- flame ionization detector, 
- flow rate: 5 ml per minute using nitrogen as the carrier 

gas. 

Inject 1 .tl of reference solution (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. The relative retention time with reference to ibuprofen 
for 3-[4-(2methylpropyl)phenyl] propionic acid (ibuprofen 
impurity F) is about 1.5. The area of the peak corresponding to 
ibuprofen impurity F is not more than 0.1 per cent of the 
principal peak. 

ode' 
Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.1 kPa. 

Assay. Weigh 0.4 g, dissolve in 100 ml of ethanol (95 per 
cent) and titrate with 0.1 Msodium hydroxide using 0.2 ml of 
phenolphthalein solution as indicator. Carry out a blank 
titration. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 120° for 30 minutes, lightly 
spray the plate with a 1 per cent w/v solution of potassium 
permanganate in 1M sulphuric acid, heat at 120° for 
20 minutes and examine under ultraviolet light at 365 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

B. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. 

Tests 
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Test solution. 
Weigh a quantity containing 50 mg of Ibuprofen 

and transfer to a separating funnel with the aid of 10 ml 
of 

dichloromethane. 
Shake vigorously for 5 minutes and filter. 

Reference solution. 
A 0.5 per cent w/v solution of ibuprofen 

RS in dichloromethane. 
Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate at 120° 
for 30 minutes, lightly spray the plate with a 1 per cent w/v 

solution of potassium permanganate in 1 M sulphuric acid, 

heat at 120° 
 for 20 minutes and examine under ultraviolet light 

at 365 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 

obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to peak in the 
chromatogram obtained with the reference sol the ution. 

Tests 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 	
th 

Test solution. 
Disperse a quantity of e substance under 

examination containing 0.1 g of Ibuprofen in 25 ml of warm 

methanol, cool and dilute to 50 ml with methanol. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

100.0 ml with methanol. 

Reference solution (b). Dissolve 50 mg of ibuprofen RS 
1phen) 

2.5 ml of a 0.006 per cent w/v solution of 
2-(4-buty 

propionic acid RS in methanol and dilute to 25 ml 

methanol. 

Chromatographic system 

-
a stainless steel column 15 cm x 4.6 mm, packed 

\ 

octadecylsilane bonded to porous silica (5 gm), 

-
mobile phase: a mixture of 0.5 volum

ile 
e 

orthophosphoric acid, 340 volumes of acetonitr 

660 volumes of water, 

- flow rate: 2 ml per minute, 

- spectrophotometer set at 214 nm, 

- injection volume: 20 
Equilibrate the column with the mobile phase for 45 minutes. 

Measure the height (a) of the 
Inject reference solution (b)• 

 

peak due to 2-(4-butylphenyl) propionic acid and the height 
e curve separating this peak from 

(b) of the lowest point of th  
that due to ibuprofen. 

The test is not valid unless a is greater than 1.5b. If n
ecessary, 

 adjust the concentration of acetonitrile in the mobile phase to 

oh:tail-a-the required resolution. 
Inje4refereride'solution (a), (b) and the test solution. Run the 
ehrOmatogram for 1.5 times the retention time of the prineiP

al  

in 
4)- 

with 

with 

of 
and 

Reference solution. 
A 0.1 per cent w/v solution of ibuprofen 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed ilica 

with 

endcapped octadecylsilane bonded to porous s  

(10 gm) (such as Nucleosil C 18), 
- mobile phase: a mixture of 0.3 volumes of 

orthophosphoric acid, 24.7 volumes of water and 75 

volumes of methanol, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 264 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid is not mope  
unless te 

relative standard deviation for replicate injections 
 

than 2.0 per cent. 
Inject the reference solution and the test solution. 

Calculate the content of CBI-11802in the cream. 

Ibuprofen Gel 
Ibuprofen Gel is a solution of Ibuprofen in a suitable water- 

miscible base. 
Ibuprofen Gel contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen, 

C 131-11802. 

Usual strength. 15 per cent w/w. 

Identification 
A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel H. 

Mobile phase. A mixture of 5 volumes of 
anhydrous acetic 

acid, 25 volumes of ethyl acetate and 75 volunies of n-hexane. 

IBUPROFEN CREAM 

(0.3 per cent) and the sum of the areas o the
f other sec 

pal park p
da

ak 
ry 

peaks is not more than 0.7 times the area of principal e 
in the chromatogram obtained with reference solution (a) 
(0.7 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). 

Other tests. 
Comply with the tests stated under Creams. 

Assay. 
Determine by liquid chromatography (2.4.14). 

Test solution. 
Shake a quantity of the cream containi 

for 10 min
0 
 tes

ng 5 mg 

of ibuprofen with 25 ml of the mobile phase 	
u, 

decant the solution into a 50 ml graduated flask, rinse the 
original flask with two 10 ml quantities of the mobile phase, 
dilute the combined solution and rinsings to 50 ml with the 

mobile phase and filter. 

peak. In the chromatogram obtained with the test solution the 
area of any peak corresponding to 2-(4-butylphenyl) propionic 
acid is not more than that of the peak due to 2-(4- butylpheny1)- 
propionic acid in the chromatogram obtained with reference 
solution (b) (0.3 per cent), the area of any other secondary 
peak is not more than 0.3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent) and the sum of the areas of other secondary 
peaks is not more than 0.7 times the area of the principal peak 
in the chromatogram obtained with the reference solution (a) 
(0.7 per cent). Ignore any peak the area of which is less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

Other tests. Comply with the tests stated under Gel. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the substance/ tinder 
examination containing 50 mg of Ibuprofen with 50 ml of warm 
methanol for 10 minutes, cool and add sufficient methanol to 
produce 100 ml. Dilute 10.0 ml of this solution to 20.0 ml with 
the mobile phase. 

Reference solution. Dilute 10.0 ml of a solution containing 
0.05 per cent w/v of ibuprofen RS in methanol to 20.0 ml with 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 3 volumes of ortho-

phosphoric acid, 247 volumes of water and 750 volumes 
of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 264 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C, 3H iga, in the gel. 

Ibuprofen Tablets 
Ibuprofen Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen, 
C,31-1 1802 . The tablets are coated. 

Usual strengths. 200 mg; 400 mg; 600 mg. 

Identification 

A. Extract a quantity of the powdered tablets coritaining -0,5 g 
of Ibuprofen with 20 ml of acetone, filter and evaporate the 

filtrate to dryness in a current of air without heating. The 
residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ibuprofen RS 
or with the reference spectrum of ibuprofen. 

B. The residue obtained in test A, after recrystallisation from 
light petroleum (40° to 60 0), melts at about 75° (2.4.21). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml ofphosphate beer pH 7.2, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 p.m, rejecting the first few ml of the filtrate. 
Dilute a suitable volume of the filtrate with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at about 221 nm (2.4.7). Similarly, measure the 
absorbance of the solution of known concentration of 
ihuprofien RS. Calculate the content of C I:1 H NO-, 

D. Not less than 75 per cent of the stated amount of C I3 H 180, 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 75 volumes ofn-hexane, 25 volumes 
of ethyl acetate and 5 volumes of glacial acetic acid. 

Test solution. Extract a quantity of the powdered tablets 
containing 0.2 g of Ibuprofen with three quantities, each of 
10 ml, of chloroform, filter, evaporate the combined filtrate to 
about 1 ml and add sufficient chloroform to produce 2 ml. 

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with chloroform. 

Apply to the plate 5 gl of each solution. After development, dry 
the plate in air, lightly spray the plate with a 1 per cent w/v 
solution of potassium permanganate in 1 M sulphuric acid, 
heat at 120° for 20 minutes and examine under ultraviolet light 
at 365 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore 
any spot with an R f  value relative to ibuprofen of about 1.2. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.5 g of Ibuprofen, extract with 60 ml 
of chloroform for 15 minutes and filter through a sintered-
glass crucible 'of porosity 3. Wash the residue with three 
quantities, each of 10 ml, of chloroform and gently evaporate 
the filtrate just to dryness in a current of air. Dissolve the 



Ot her tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of the powder containing about 160 m g  of Itiiiprofeli to ,e 
100 .0 ml with mobile phase. Dilute 10.0 ml of thissolution to. 
1 00.0 ml with the same solvent. 

mobile phase: a mixture o vo umes 
prepared by dissolving 3.9 g of sodium di -hydrogen 

phosphate dihydrate and 8.9 g of disodium hydrogen 

phosphate dihydrate in water, adjusted to -pH -7.0-vith 

orthophosphoric acid, diluted to 1000 nil with water - 

and 25 volumes of acetonitrile.  

residue in 100 ml of ethanol (95 per cent), previously 

neutralized to phenolphthalein solution, and titrate with 

0.1 M sodium hydroxide using phenolphthalein solution as 

indicator. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02063 g of 

C I3H i  802. 

Ibuprofen and Paracetamol Tablets 
Ibuprofen and Paracetamol Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of ibuprofen, C, 3H 1802  and paracetamol, C81-1902. 

Usual strength. Ibuprofen, 400 mg and Paracetamol, 325 mg. 

Identification 

In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks due 
to ibuprofen and paracetamol in the chromatogram obtained 
with the reference solution. 

Tests 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 5 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to paracetamol and ibuprofen is n ot 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of paracetamol, C 8H902  and ibuprofe 

CI3H1802• 

D. Not less than 75 per cent of the stated amount of 
paracetamol, C8H902  and ibuprofen, CI3H1802. 

Related substances. Determine by liquid chromatograi by 
(2.4.14). 

Solution A. Dissolve 6.8 g of potassium dihydrogen phosph ate 

in 1000 ml of water and adjusted to pH 3.0 with ort ho-
phosphoric acid. 

Solvent mixture. A mixture of 40 volumes of solution A ark 60 

volumes of methanol. 

Test solution. Weigh and transfer a quantity of powdered 
tablets containing 0.1 g of ibuprofen to a 50.0 ml volumetric 
flask, add 30.0 ml of solvent mixture and disperse with the aid 
of ultrasound for 10 minutes. Cool and dilute to volume with 
solvent mixture, and filter, rejecting the first few ml of the 
filterate. 

Reference solution (a). Dissolve about 40 mg of 

ibuprofen RS and 33 mg of paracetamol RS in 60 ml of solvent 
mixture with intermittent shaking. Dilute to 200.0 ml with solvent 
mixture. 

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with solvent mixture. 

Chromatographic system 	
with 

- a stainless steel column 25 cm x 4.6 mm, packed 
octylsilane bonded to porous silica (5 gm), 

- column temperature: 25°, 
- auto sampler temperature: 10° , 

- mobile phase: A. a buffer solution prepared by 
dissolving 6.8 g of potassium dihydrogen phosphate 

in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and add 0.25 g hexane- I -

sulphonic acid sodium salt and filter, 
B. acetonitrile, 

- flow rate: 1.5 ml per minute. 
- a gradient programme using the conditions given 
-below, ' 
- -spectrophotometer set at 214 nm, 

injection volume: 10 gl, 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 98 2 
6 98 2 
16 80 20 
22 65 35 
55 60 40 
63 45 55 

(, 
63.1 98 2 
70 98 2 

Name 	 Relative 
retention time 

p-Amino Phenol 	 0.36 
Paracetamol 
	 •1.0 

p-Nitro Phenol 	 2.95 
p-Chloroacetanilide 	 3.21 
Ibuprofen Impurity J' 	 3.77 
Ibuprofen Impurity A' 	 5.86 
Ibuprofen 	 6.0 
Ibuprofen Impurity B 3 
	

6.23 
(2RS)-214-(2-methylpropanoyl)phenyl]propanoic acid, 

2 (2RS)-243- ( 2-methylpropyl)phenyllpropanoic acid, 

3 (2RS)-2-(4-butylphenyl)propanoic acid. 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 for both the principal peaks. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to p-amino phenol, p-nitro phenol, 
p-chloroacetanilide, ibuprofen Impurity J, ibuprofen impurity 
A and ibuprofen impurity B are not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent).The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). The sum of areas of all the secondary peaks is not more 
than 6.66 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent).  

Reference solution. A solution containing 0.013 per cent w/v 
of paracetamol RS and 0.016 per cent of ibuprofen RS in the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- column temperature: 35°, 
- mobile phase: a mixture of 75 volumes ofa buffer solution 

prepared by dissolving 3.9 g of sodium di -hydrogen 
phosphate dihydrate and 8.9 g of disodium hydrogen 
phosphate dihydrate in water, adjusted to pH 7.0 with 
orthophosphoric acid, diluted to 1000 ml with water 
and 24.5 volumes of acetonitrile and 0.5 volume of 
methanol. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 5 gl. 

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 
10.0 and the relative standard deviation for replicate injections 
for both the principal peaks are not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of paracetamol, C 8H902  and ibuprofen, 
C 13 E1 1802, in the tablets. 

Storage. Store protected from moisture, at a temperature below 
30°. 

Ibuprofen and Pseudoephedrine 
Hydrochloride Tablets 

Ibuprofen and Pseudoephedrine Hydrochloride Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of ibuprofen, C I3 H 1802  and 
pseudoephedrine hydrochloride, C,01 -1, 5NO,HCI. 

Usual strength. Pseudoephedrine Hydrochloride, 30 mg and 
Ibuprofen, 200 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 80 volumes of chloroform, 
15 volumes of methanol and 5 volumes ofglacial acetic acid. 
Test solution. Shake a quantity of the powdered tablets 
containing 30 mg of Pseudoephedrine Hydrochloride in 
10 ngofniethanol, centrifuge and use the supernatant liquid. 
deference solution (a). A 0.2 per cent w/v solution of 

seudoehedrine hydrochloride RS in methanol. 

2018 	
IBUPROFEN AND PSEUDOEPHEDRINE HYDROCHLORIDE TABLETS 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 
For ibuprofen - 900 ml of phosphate buffer pH 7.2. 

For paracetamol - 900 ml of phosphate buffer pH 5.8. 

Speed and time. 50 rpm and 45 minutes, 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as above. Dilute the filtrate 
if necessary, with the dissolution medium. 

Reference solution. Dissolve an accurately weighed quantity 

of ibuprofen RS and paracetamol RS in minimum quantity of 

acetonitrile and dilute with dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
f 75 1 	of a buffer solution 

IBUPROFEN AND PARACETAMOL TABLETS 
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Reference solution (b). A 0.2 per cent w/v solution of 

ibuprofen RS in methanol. 

Apply to the plate 10 Ill of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 5 to 10 minutes 
and expose to iodine vapour for 5 to 10 minutes. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solutions (a) and (b). 

B.In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the principal 
peaks in the chromatogram obtained with reference solution 
(d). 

Tests 

Dissolution (2.5.2). 

For Ibuprofen - 

Apparatus No. 1, 
Medium: 900 ml ofphosphate buffer pH 7.2, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 224 nm (2.4.7). 
Calculate the content of ibuprofen, C 13 H 1802  in the medium 
from the absorbance obtained from a solution of known 
concentration of ibuprofen RS. 

D. Not less than 75 per cent of the stated amount of CI3H1802. 

For Pseudoephedrine hydrochloride - 

Apparatus No. 1, 

Medium: 900 ml ofphosphate buffer pH 7.2, 

Speed and time. 50 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of pseudoephedrine 
hydrochloride RS in the dissolution medium to obtain a 
solution of known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system  

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not . more  
than 2.0 per centand the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C loH 15NO,HC1 in the medium 

D. Not less than 75 per cent of the stated amo unt of 
C 10H15NO,HC1. 

Other tests.Comply with the tests stated under Table ts. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets.Disperse a c uantity 
of the powder containing 200 mg of Ibuprofen in 0.0 ml 
volumetric flask, add equal volume of reference solu tion (a) 
and acetonitrile, sonicate and filter. 

Reference solution(a).A 0.015 per cent w/v solu tion of 
butylparaben in mobile phase. 

Reference solution(b).A 2.0 per cent w/v solution of ib uprofen 
RS in equal volume of reference solution (a) and aces( 

Reference solution(c).A 0.3 per cent w/v solu tion of 
pseudoephedrine hydrochloride RS in equal vol ume of 
reference solution (a) and acetonitrile. 

Reference solution(d).Dilute reference solution (b) and (c) 

with the acetonitrile to obtain a solution having a known 
concentration similar to the test solution. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, pact' :ed with 

octadecylsilane bonded to porous silica (5 gm; 
solving - mobile phase: a buffer solution prepared by di 
umes of 2.5 g of docusate sodium in a mixture of 50 vol 
.0 ml of water and 41 volumes of acetonitrile and add 1 
.2 with orthophosphoric acid adjusted to pH 3 

ammonium hydroxide. 
flow rate: 2 ml per minute, 
spectrophotometer set at 254nm, 

- injection volume: 5 
imes are 
e  and 1.0 
ben peak 
en  the 
less than 

for each 

standard 
 per cent. 

Calculate the contents of C I3 H 1802  and C 101-1, 5NO,HC1 in the 
tablets. 

Storage. Store protected from moisture. 

Idoxuridine 

HO 

0 

H N v 
I 

N 

  

   

OH 

11N205 
	

Mol. Wt. 354.1 

Idox uridine is 2'-deoxy-5-iodouridine. 

Idox uridine contains not less than 98.0 per cent and not more 
than 101.0 per cent of C9H 11 IN205, calculated on the dried 
basi5. 

Category. Antiviral (for topical use). 

Description. A white or almost white, crystalline powder; 
odourless. 

Iden tification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

Rbs

I

D or with by infrared absorption spectrophotometry (2.4.6). 
Cs  oubmstpare the spectrum with that obtained with idoxuridine 

:vith th e reference spectrum of idoxuridine. Examine the 
0.004ances as dispersions containing 1 mg in 0.3 g ofpotassium 

tB ha. :en examined in the range 230 nm to 360 nm (2.4.7), a 

C.In the test for Related substances, the principal spot in the 

aanboaubts279tniomn,mabaoxuimt ou.m65o.  nly at about 279 nm; absorbance  at 

per cent w/v solution in 0.01 Msodium hydroxide  shows 

pH (2.4.24). 5.5 to 6.5, determined in a 0.1 per cent w/v solution. 

Specific optical rotation (2.4.22). +28.0° to +32.0°, determined 
in a 1.0 per cent w/v solution in 1 Msodium hydroxide. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of 2-propanol, 
40 volumes of chloroform and 10 volumes of strong ammonia 
solution. 

Test solution (a). Dissolve 0.4 g of the substance under 
examination in 10 ml of a mixture of 5 volumes of methanol and 
1 volume of strong ammonia solution. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the same solvent mixture. 

Reference solution (a). Dilute 5.0 ml of test solution (b) to 
100.0 ml with the same solvent mixture. 

Reference solution (b). A solution containing 0.02 per cent 
w/v each of 5-iodouracil RS and 2-deoxyuridine RS in the 
same solvent mixture. 

Reference solution (c). A solution containing 0.4 per cent 
w/v of idoxuridine RS in the same solvent mixture. 

Apply to the plate 5µl of each solution. After development, 
dry the plate in a current of cold air and repeat the 
development. After removal of the plate following the second 
development, dry it in a current of cold air and examine under 
ultraviolet light at 254 nm. The spots due to 5-iodouracil and 
2'-deoxyuridine in the chromatogram obtained with reference 
solution (b) are more intense than any corresponding spots in 
the chromatogram obtained with test solution (a). Any other 
secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a). 

Iodide. Not more than 0.1 per cent, determined by the following 
method. Dissolve 0.25 g in 25 ml of 0.1 Msodium hydroxide, 
5 ml of dilute hydrochloric acid and sufficient water to produce 
50 ml, allow to stand for 10 minutes and filter. To 25 ml of the 
filtrate add 5 ml of hydrogen peroxide solution (10 vol) and 
10 ml of chloroform and shake. Any pink colour produced in 
the organic layer is not more intense than that obtained by 
repeating the procedure using 1 ml of a 0.033 per cent w/v 
solution of potassium iodide in place of the substance under 
examination. 

chromatogram obtained with test solution (b) corresponds to 
vapouri thise cevhoroivmeadt.ogram obtained with reference solution (c). 
D.Heat about 5 mg in a test-tube over a naked flame; a violet Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over phosphorus pentoxide 
at a pressure of 1.5 to 2.5 kPa. 

Inject reference solution(d). The relative retention t 
about 0.55 for butylparaben, 0.7 for pseudoephedrini 
for ibuprofen. the resolution between the butylparal 
and the pseudoephedrine peak and betw( 

- a stainless steel column 25 cm x 4.6 mm, packed with pseudoephedrine peak and the ibuprofen peak is not 
silica chemically-bonded nitrile groups (5 pm), 2.0. The test is not valid unless the tailing factor 

- mobile phase: a mixture of equal volumes of a buffer 
. anal yte-peak is not more than 3.0 and the relative 

solution prepared by dissolving 0.5 g . erinonobthsic ::- - ----• 	- 
' 	.• .. deviation for replicate injections is not more than 2.0 

potassium phosphate in 1000 ml of water -and adjusted , , 	- 
acetonitrile, pH 3.3 with ortho phosphoric acid and acenitrile, Injectthe reference solution(d) and the test solution. 

Test 

Appearance of solution. A 1.0 per cent wiv sori.ition in i M AssaY. Weigh 0.3 g, dissolve in 50 ml of dimethylformamide sodium hydroxide is clear (2.4.1), and colourlegs (2.4.1). 	and titrate with 0.1 M tetrabutyl - ammonium hydroxide, 

2265 	- 
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Idoxuridine Eye Drops 
Idoxuridine Eye Drops are a sterile solution of Idoxuridine in 
Purified Water. 

Idoxuridine Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
idoxuridine, C 9H 11 1N 205 . 

Usual strength. 0.1 per cent w/v. 

Identification 

A. Dilute a suitable volume with 0.01 M sodium hydroxide to 
produce a solution containing 0.003 per cent w/v of 
Idoxuridine. When examined in the range 230 nm to 360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
only at about 279 nm. 

B. In the Assay, the chromatogram obtained with the reference 
solution (a) shows a peak that corresponds to the peak due to 
idoxuridine in the chromatogram obtained with the test 
solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of the eye drops with sufficient 
of a solution of sulphanilamide (internal standard) to obtain 
a solution containing 0.08 per cent w/v of Idoxuridine and 
0.0001 per cent w/v of the internal standard. 

Reference solution. A solution containing 0.0004 per cent w/v 
each of 2' -deoxyuridine and 5 -bromo-2' -deoxyuridine, 0.0008 

per cent w/v of 5-iodouracil and 0.0001 per cent w/v of 
sulphanilamide (internal standard). 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

endcapped octadecylsilane bonded to porous silica (10 
pm) (Such as pBondapak C 18), 

- mobile phase: a mixture of 4 volumes of methanol and 

96 volumes of water, 
- flow rate: 1.7 ml per minute, 

spectrophotometer set at 254 nm, 
- injection volume: 20 pl.  

The order of elution of the peaks following the internal standard 
 is deoxyuridine, iodouracil, bromodeoxyuridine and 

idoxuridine. Several peaks due to excipients may appear in the 
chromatogram obtained with the test solution before the peak 
due to the internal standard. 

Inject the reference solution and the test solution. I n lthiote 
chromatogram obtained with the test solution, the ratio of the 
area of any peak due to 2'-deoxyuridine to the area of the peak 
due to sulphanilamide is not more than the ratio of the areas of 

rr the corresponding peaks in the chromatogram obtained with 
the reference solution (0.5 per cent). The ratio of the area of 
any peak due to 5-iodouracil to the area of the peak 

due to 

sulphanilamide is not more than the ratio of the areas of the 
corresponding peaks in the chromatogram obtained with the 
reference solution (1.0 per cent). The ratio of the area of any 
peak due to 5-bromo-2'-deoxyuridine to the area of the peak 
due to sulphanilamide is not more than the ratio of the areas of 
the corresponding peaks in the chromatogram obtained with 
the reference solution (0.5 per cent). 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Add 2 ml of a 10 per cent v/v solution of ethanol 

(95 per cent) to 15.0 ml of a solution prepared by diluting a 
measured volume of the eye drops with water if necessary to 
give a final concentration of 0.1 per cent w/v of Idoxuridine 
(solution A) and dilute to 20.0 ml with water. 

Reference solution (a). Shake 0.1 g of idoxuridine RS with 

50 ml of water until dissolved and then dilute to 100.0 ml with 

water. To 15.0 ml of this solution add 2.0 ml of a solution 

prepared by diluting 10 ml of a 1.2 per cent w/v of sulpha-

thiazole (internal standard) in ethanol (95 per cent) to 100 ml 

with water (solution B), and dilute to 20.0 ml with water. 

Reference solution (b). Add 2.0 ml of solution B to 15.0 ml of 

solution A and dilute to 20.0 ml with water. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 87 volumes of water and 

13 volumes of methanol, 
- flow rate: 1.7 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Calculate the content of C 9H II IN205in the eye drops.  

Ifosfamide 

CI 

CHI 0 0 / 

N  

C-71-115C12N202P 
	

Mol. Wt. 261.1 

Category. Cytotoxic alkylating agent 

Ifosfamide is (RS)-N,3-bis(2-chloroethyl)-1,3,2- 
Azaphosphinan-2-amine 2- oxide. 

Ifosfamide contains not less than 98.0 per cent and not more 
than 102.0 per cent of C7F1 15 C1 2N202P, calculated on the 
anhydrous basis. 

Description. A white or almost white, fine, crystalline powder, 
hygroscopic. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ifosfamide RS 
or with the reference spectrum of ifosfamide. 

Tests 

So lotion A. Dissolve 5.0 g in carbon dioxide-free water and 
dil ute to 50.0 ml with the same solvent. 

Appearance of solution. Solution A is clear (2.3.1) and not 
more intensely coloured than reference solution YS7 (2.3.1). 

Acidity or alkalinity. Dilute 5 ml of solution A to 50 ml with 
carbon dioxide-free water. To 10 ml of this solution, add 0.1 
ml of methyl red solution. Not more than 0.1 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
indicator to red. To another 10 ml of the solution, add 0.1 ml of 
phenolphthalein solution. Not more than 0.3 ml of 0.01 M 
o iiiicuamtor  hytodproinxkid.  e is required to change the colour of the sodium  

solution A 
Optical rotation (2.4.22). - 0.10° + 0.10°, determined on 

Related 	A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel. 

Solvent mixture. Equal volumes of methanol and water. 
Mobile phase. A mixture of 10 volumes of water, 15 volumes 
voofimumetehs of d methanol, i2ch5 lovroolummetehnesaof .anhydrous acetic acid and 50 

the 
O0 mtwith xamination in the solvent mixture and diluti tol . 

Tesstosivoelnuttimoinx.tuDreissolve 1.0 g of the sti.b,t4tince uilder .: 
e 

.- 	---- .-- 	_, 	- 	,--- .,---,‘ -f-c''= -  --" 	-: . -- 

-."---------.. 
-.->-'- -22---  7 

Reference solution (a). A solution containing 0.025 per cent 
w/v each of ifosfamide impurity A RS (3-[(2-chloroethyl) 
aminokropyl dihydrogen phosphate RS) and ifosfamide 
impurity C (chloroethylamine hydrochloride) in the solvent 
mixture. 

Reference solution (b). A 0.015 per cent w/v solution of 
ifosfamide impurity B RS (bis[3-[(2-chloroethyl) 
amino]propyl] dihydrogen diphosphate RS) in the solvent 
mixture. 

Reference solution (c). A solution containing 0.005 per cent 
w/v of ethanolamine (ifosfamide impurity D), 0.02 per cent 
w/v of ifosfamide impurity A RS and 0.08 per cent w/v of 
ifosfamide impurity C in the solvent mixture. 

Apply to the plate 10 pi of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a chromatographic tank, place an evaporating dish 
containing a 0.32 per cent w/v solution of potassium 
permanganate and add an equal volume of dilute hydrochloric 
acid, close the tank and allow to stand for 10 minutes. Place 
the plate whilst still hot in the tank, avoiding contact of the 
stationary phase with the solution, and close the tank. Leave 
the plate in contact with the chlorine vapour for 20 minutes. 
Withdraw the plate and place it in a current of cold air until the 
excess of chlorine is removed (about 20 minutes) and an area 
of coating below the points of application does not give a 
blue colour with a drop of potassium iodide and starch 
solution. Avoid prolonged exposure to cold air. Immerse the 
plate in a 0.1 per cent w/v solution of tetramethylbenzidine in 
ethanol (95 per cent) for 5 seconds. Allow the plate to dry 
and examine. In the chromatogram obtained with the test 
solution, any spot corresponding to ifosfamide impurity A or 
impurity C is not more intense than the corresponding spot in 
the chromatogram obtained with reference solution (a) (0.25 
per cent), any spot corresponding to impurity B is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (b) (0.15 per cent); any other 
spot is not more intense than the principal spot in the 
chromatogram obtained with reference solution (b) (0.15 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows 3 clearly separated spots. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel. 

Solvent mixture. Equal volumes of methanol and 
dichloromethane. 

Mobile phase. 1 volume of dichloromethane and 10 volumes 
of acetone. 

Test solution. Dissolve 0.2 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent:mixture. 

determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 

0.03541 g of C9H 11  IN205 . 

Storage. Store protected from light. 

Storage. Store at a temperature not exceeding 30°. The eye 

drops should not be allowed to freeze. 

Thy label states that the eye drops should not be  

used for continuous periods of treatment exceeding 21 daYs .  
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Reference solution (a). A solution containing 0.005 per cent 
w/v each of ifosfamide impurity E RS (3-chloro-N-(2- 
chloroethyl)propan- 1 -amine RS) and ifosfamide impurity F 
RS((RS)-2 -chloro-3 -( 2-chloroethyl)- I, 3 ,2 - 
oxazaphosphinane 2-oxide RS) in the solvent mixture. 

Reference solution (b).A solution containing 0.01 per cent 
w/v each of jibs/amide impurity E RS and ifosfamide RS in the 
solvent mixture. 

Apply to the plate 5 IA of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. 
Proceed as described in Related substances test A. Any spot 
corresponding to ifosfamide impurity E or impurity F in the 
chromatogram obtained with the test solution is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots. 

Chlorides (2.3.12). 25 ml of freshly prepared solution A 
complies with the limit test for chlorides (100 ppm). 

Heavy metals (2.3.13). 12 ml of solution A complies with 
limit for heavy metals, method D (10 ppm), using 10 ml of lead 
standard solution (1 ppm Pb). 

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g. 

Assay. Determine by liquid chromatography (2.2.29). 

NOTE - Use the solutions it ithin 24 hours. 

Solution A. Dissolve 50 mg of ethyl parahydroxybenzoate in 
25 ml of ethanol (95 per cent) and dilute to 100.0 ml with 
water. 

Test solution. To 0.15 g of the substance under examination, 
add 10.0 ml of solution A and dilute to 250.0 ml with water. 

Reference solution. To 15 mg of ifosfamide RS, add 1.0 ml of 
solution A and dilute to 25.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of water, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 195 nm, 
- injection volume: 20 Ill. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ifosfamide and ethyl 
parahydroxybenzoate is not less than 6.0 and the relative 
standard deviation of replicate injections is not more than 2.0 
per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 7 H 15C12N202P- 

Storage. Store protected from moisture. 

Ifosfamide Injection 

Ifosfamide Injection is a sterile solution of Ifosfamide in Water 
for Injections or a suitable liquid. It is prepared by dissolving 
Ifosfamide for Injection in the requisite amount of a suitable Le 
liquid immediately before use. 

The injection complies with the requirements stated under 
Parenteral Preparations. 

Storage. Ifosfamide Injection should be used immediately after 
preparation but, in any case, within the period recommended 
by the manufacturer when prepared and stored strictly in 
accordance with the manufacturer's instructions. 

ifosfamide for Injection 

Ifosfamide for Injection is a sterile material consisting of 
Ifosfamide with or without excipients. It is supplied in a seal ed 
container. 

CAUTION- Ifosfamide i.s Cytotoxic. Carry out the procedures 
described below exercising appropriate precautions. 

The contents of the sealed container comply with the 
requirements for Powders for Injections or Infusions stated 
under Parenteral Preparations and with the following 
requirements. 

Ifosfamide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of ifosfamide, 
C7H 15C12N20,P. 

Usual strength. 1000 mg per ml. 	
A 

Identification 

Determine by infrared absorption spectrophotometry (2.4. 6). 
Compare the spectrum with that obtained with ifosfamide RS 
or with the reference spectrum of ifosfamide. 

Tests 

Solution A. Dissolve 5.0 g in carbon dioxide-free water nd 

dilute to 50.0 ml with the same solvent. 

Appearance of solution. Solution A is clear (2.4.1) and not 

more intensely coloured than YS7 (2.4.1). 

pH (2.4.24). 4.0 to 7.0, determined in 8.0 per cent w/v soluti on. 

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G. 

Solvent mixture. Equal volumes of methanol and water. 

Mobile phase. A mixture of 10 volumes of water, 15 volumes 

of methanol, 25 volumes of anhydrous acetic acid and 50 

volumes of dichlormethane. 

Test solution./Dissolve a quantity of the sealed container in 
the solvent mixture to obtain a solution containing 10 per cent 
wly of Ifosfarn' We. 

Reference solution (a). A solution containing 0.025 per cent 
vv/v each of ifosfamide impurity A RS (3-[(2-chloroethyl) 
aminqpropyl dihydrogen phosphate RS) and 
chloroethylamine hydrochloride (ifosfamide impurity C) in 
the solvent mixture. 

Reference solution (b). A 0.015 per cent w/v solution of 
ifosfamide impurity B RS (bis[3-[(2-chloroethyl) 
aminokropyl] dihydrogen diphosphate RS) in the solvent 
mixture. 

Reference solution (c). A solution containing 0.005 per cent 
w/v of ethanolamine (ifosfamide impurity D), 0.02 per cent 
w/v of ifosfamide impurity A RS and 0.08 per cent w/v of 
chloroethylamine hydrochloride (ifosfamide impurity C) in 
the solvent mixture. 

Apply to the plate 10 ill of each solution. Allow tie mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a tank, place an evaporating dish containing a 0.32 
per cent w/v solution ofpotassium permanganate and add an 
equal volume of dilute hydrochloric acid, close the tank and 
allow to stand for 10 minutes. Place the plate whilst still hot in 
the tank, avoiding contact of the stationary phase with the 
solution, and close the tank. Leave the plate in contact with 
the chlorine vapour for 20 minutes. Withdraw the plate and 
place it in a current of cold air until the excess of chlorine is 
removed (about 20 minutes) and an area of coating below the 
points of application does not give a blue colour with a drop 
of potassium iodide and starch solution. Avoid prolonged 
exposure to cold air. Immerse the plate in a 0.1 per cent w/v 
solution of tetramethvlhenzidine in ethanol (95 per cent) for 
5 seconds. Allow the plate to dry and examine. In the 
chromatogram obtained with the test solution, any spot 
corresponding to ifosfamide impurity A or impurity C is not 
more intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent), any spot 
corresponding to ifosfamide impurity B is not more intense 
than the corresponding spot in the chromatogram obtained 
with reference solution (b) (0.15 per cent). Any other spot is 
not more intense than the principal spot in the chromatogram 
obtained with reference solution (b) (0.15 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (c) shows three clearly separated spots. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. Equal volumes of methanol and water 

Mobile  
acetone. 

nh ea . se.1 volume of dichloromethane and 10 volumes of  f to   

Test solution. Dissolve a quantity of the contents-Of the sealed 
container in the solvent mixture to obtain a soIution.containing 
2.0 per cent w/v of Ifosfamide. 

Reference solution (a). A solution containing 0.005 per cent 
w/v each of ifosfamide impurity E RS and ifosfamide impurity 
F RS in the solvent mixture. 

Reference solution (b). A solution containing 0.01 per cent w/ 
v each of ifosfamide impurity E RS and ifosfamide impurity F 
RS in the solvent mixture. 

Apply to the plate 5 ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a tank, place an evaporating dish containing a 0.32 
per cent w/v solution ofpotassium permanganate and add an 
equal volume of dilute hydrochloric acid, close the tank and 
allow to stand for 10 minutes. Place the plate whilst still hot in 
the tank, avoiding contact of the stationary phase with the 
solution, and close the tank. Leave the plate in contact with 
the chlorine vapour for 20 minutes. Withdraw the plate and 
place it in a current of cold air until the excess of chlorine is 
removed (about 20 minutes) and an area of coating below the 
points of application does not give a blue colour with a drop 
of potassium iodide and starch solution. Avoid prolonged 
exposure to cold air. Immerse the plate in a 0.1 per cent w/v 
solution of tetramethylbenzidine in ethanol (95 per cent) for 
5 seconds. Allow the plate to dry and examine. In the 
chromatogram obtained with the test solution, any spot 
corresponding to ifosfamide impurity E or impurity F is not 
more intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (b) shows two clearly separated spots. 

Water (2.3.43). Not more than 0.5 per cent w/w, determined on 
1.0 g. 

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin 
Unit per mg of ifosfamide. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of contents of the sealed 
container in the mobile phase to obtain a solution containing 
0.06 per cent w/v of Ifosfamide. 

Reference solution. A 0.06 per cent w/v solution of ifosfamide 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Zorbax SB-C 18), 

- mobile phase: a mixture of 30 volumes of acetonitrile 
and 70 volumes of water 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 195 nm, 

- injection volume: 20 Ill. 

Inject the reference solution and the test solution. 

Calculate the-content of C 7H I5C1,N 202 P in the injection. 

Storage. Store protected from light. 
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11111111111r 
ILOPERIDONE TABLETS IP 2 018 	 IP 2018 

0 

ILAPRAZOLE 

Ilaprazole 

0 CH 3 

nC H3 

N S 
-0 

(N 
-/  

C191-118N402S 	 Mol Wt. 366.4 

llaprazole is 2-[(4-Methoxy-3-methylpyridin-2-y1) 
methylsulfiny1]-6-pyrrol-1-y1-1H-benzimidazole. 

Ilaprazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I 9H 181•1402S, calculated on the dried 
basis. 

Category. Antacid. 

Description. A white to brown powder. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 25.0 ml with 
acetonitrile. 

Reference solution. A 0.1 per cent w/v solution of ilaprazole 
RS in acetonitrile. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 gm) . 
mobile phase: a mixture of 60 volumes of buffer solution 
prepared by dissolving 1.42 g of disodium hydrogen 
orthophosphate in 1000 ml of water adjusted to pH 5.5 
and 40 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 305 nm, 
injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. In the chromatogram obtained' with 
test solution the area of any secondary peak is not more than 

0.5 per cent and the area of sum of the areas of all the 
 secondary peaks is not more than 1.5 per cent, calculated by 
 area normalization. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy  
metals, Method B (20 ppm). 	 -441111IF 
Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determi ned 
on 1.0 g by drying in an oven at 60° for 3 hours under vacuum. 

Assay. Determine by liquid chromatography (2.4.14). 

examination in acetonitrile and dilute to 50.0 ml v 
Test solution. Dissolve 50 mg of the substance unviethr 

acetonitrile. Dilute 5.0 ml of this solution to 50.0 ml with the 
mobile phase. 

Reference solution. A 0.1 per cent w/v solution of ilaprazole 
 RS in acetonitrile. Dilute 5.0 ml of this solution to 50.0 ml with 

the mobile phase. 

Use chromatographic system as described under Related 
substances. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and test solution. 

Calculate the content of C I 9H 1 8N402S. 

Iloperidone 

H C 

F 

C24H27FN204 
	 Mol Wt. 426.5 

Iloperidone is 144- { 3- (4-(6-Fluoro-1,2-benzoxazo 1-3- 
yl)piperidino]-propoxy}-3-methoxyphenyl)ethanone. 

Iloperidone contains not less than 98.0 per cent and not more 
than 102.0 per cent of C24H27FN204, calculated on the dried 
basis. 

Category. Antipsychotic 

Description. A white to off white powder. 

Identification 

D&Ortiiitie bbl rared absorption spectrophotometry (2:4.6). 

Compare the-  spectrum with that obtained with iloperidone 

RS or with the reference spectrum of iloperidone. 

es t S 

Related substances. Determine by liquid chromatography 

(2.4.1 4). 

Solvent mixture. Equal volumes of 0.1 per cent v/v of 

orthophosphoric acid in water and acetonitrile. 

Test solution. Dissolve 10 mg of the substance under 

examination in the solvent mixture and dilute to10.0 ml with 
mixture. 

RS in the solvent mixture. 

Chromatographic stai nl ess e   s 
steel column 

e 
m  aolumn 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
column temperature: 20°, 
mobile phase: A. 0.02 M sodium perchlorate , adjusted 
to pH 3.0 with perchloric acid, 

i• 	 B. a mixture of 80 volumes of acetonitrile 
and 20 volumes of methanol, 
a gradient programme using the conditions given below, 

- flow rate:1 ml per minute, 
spectrophotometer set at 275 nm, 
injection volume: 20µl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 65 35 

5 65 35 

18 48 52 

28 48 52 
35 30 70 
40 30 	 70 

40.5 65 	 35 

48 65 	 35 

Inject the reference solution .The test is not valid unless the 
colunm efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the test solution. The area of any secondary peak is not 

nmOrmre athliansat0io.5nC. 
peaks is not more than 1.0 per cent, calculated by area 

per cent and the sum of areas of all the secondary 

Heavy 
 s , Method Y metals   B 

(0 p  
(23.

113). 
 ppm). 

Sulphated 	

complies with limit test for heavy 
e 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° for 3 hour. 

Assay. Dissolve 0.4 g in 50.0 ml of glacial aceteadd .Titfate 
With O./ M perchloric acid , determining tti , end-paint - 
potentiometrically (2.4.25). Carry out a blank4itration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04265g of 
C24H27FN204. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Iloperidone Tablets 
Iloperidone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
C24H27FN204. 

Usual strengths. 1 mg; 2 mg; 4 mg; 6 mg; 8 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.01M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium. 

Determine by liquid chromatography (2.4.14). 

Use solvent mixture as given under Related substances. 

Test solution. Centrifuge the medium at 3000 rpm for 10 minutes. 
Dilute if necessary, with the dissolution medium. 

Reference solution. Dissolve a quantity of iloperidone RS in 
the solvent mixture with the aid of ultrasound and futher dilute 
with dissolution medium to obtain a solution of the same 
concentration as that of the test solution. 

Use chromatographic system as described in the Assay using 
injection volume 100 gl. 

Inject the reference solution and the test solution. 

Calculate the content of C24H2 7FN204  in the medium. 

D. Not less than 70.0 per cent of the stated amount of 
C24H27FN204. 

 substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of buffer solution prepared by 
dissolving 3.4g of potassium dihydrogen phosphate in 1000 
ml of water, add 1.0 ml of triethvlamine, adjusted to pH 3.0 
■■ itlip.,,rthophosphoric acid and 50 volumes of acetonitrile. 

Test so/tit/on...Disperse a quantity of powdered tablets 
containing 10 mg of Iloperidone in 15 ml of the solvent mixture 

Rthefesroelnyceentsoion  . 

A 0.1 per cent w/v solution of operidone il 

"-■ 
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with the aid of ultrasound for 45 minutes and dilute to 25.0 ml 
with the solvent mixture, filter. 

Reference solution. A 0.0002 per cent w/v solution of 

iloperidone RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- column temperature: 45°, 
- mobile phase: a mixture of 64 volumes of buffer solution 

prepared by dissolving 3.4 g of potassium dihydrogen 

phosphate in 1000 ml of water, add 1.0 ml of 

triethylamine, adjusted to pH 5.0 with orthophosphoric 

acid, 21 volumes of acetonitrile and 15 volumes of 

methanol, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 229 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent) and the sum of areas of all the secondary peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent). 

intermittent shaking and dilute to 100.0 ml with the sole 
mixture, filter. 

Reference solution. A 0.008 per cent w/v solution of 
iloperidone RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 gm), 
column temperature 45°, 
mobile phase: a mixture of 64 volumes of buffer solution 
prepared by dissolving 3.4 g ofpotassium dihydrogen 

 phosphate in 1000 ml in water, add 1.0 ml of 
triethylamine, adjusted to pH 5.0 with orthophosphoric 

 acid, 21 volumes of acetonitrile and 15 volumes of 

methanol, 
flow rate: 2 ml per minute, 
spectrophotometer set at 229 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 24H27FN204 in the tablets. 

Storage. Store protected from light and moisture. 

N 1 N 

	

, CH 3S03H 

CH3  

C291-131.1\170,CH3S03111 	 M01. Wt. 589.7 

Imatinib Mesylate is 41(4-methyl- 1 -piperazinyl)methyll -

N-[4-methy1-3-[[4-(3-pyridiny1)-2-Pyrimidinyl]amin olphenyll 

 benzamide methanesulphonate. 

Imatinib Mesylate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 29 1-1 31 1•1 70,CH3S03 H, 

 calculated on the anhydrous basis. 

Category. Anticancer. 

Dose.400 mg to 800 mg daily. 

Description. A white to creamish yellow, crystalline powder-

Identification 

Determine by infrared absorption spectrophotometry (2.4.4 

Compare -  the spectrum with that obtained with imatinib •  

rnesylate RS -  or with the reference spectrum of imatinib 

Tests 

itelated substances.  Determine by liquid chromatography 

(2es . 4  t solution. T 	lution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of test solution to 100.0 ml 
with the mobile phase. 

Ch_romaasttaogrinalepshs stic
eeicolumn 
system 

 25 cm x 4.6 mm, packed with 
octadecysilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 40 volumes of 1 per cent w/v 
solution of ammonium acetate and 60 volumes of 
acetonitrile, 

- flow rate: 0.7 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000 and the tailing factor is 
not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the peak in the chromatogram obtained with the reference 
solution (0.1 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 
Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. Dilute 5.0 ml of the 
solution to 50.0 ml with the mobile phase. 
sRuebfestraenncceess solution. A 0.01 per cent w/v solution of imatinib 
mesylate RS with the mobile phase. 

Use the chromatographic system as described in the Related 

tIhnajenc2t .toheperrefceernetn. ce solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

Inject the reference solution and the test sol ti 
..s  

Calculate the content of C29H3IN 70,CH3S0 
Storage. Store protected from light. 

Imatinib Capsules 

Imatinib Mesylate Capsules 

Imatinib Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of stated amount of imatinib, 
C291i31N70. 

Usual strength. 100 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of mixed contents of 20 
capsules containing about 20 mg of imatinib with 100.0 ml of 
the mobile phase. 

Reference solution. A 0.024 per cent w/v solution of imatinib 
mesylate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 40 volumes of 1 per cent 

ammonium acetate and 60 volumes of acetonitrile, 
- flow rate: 0.7 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the theoretical plates is not 
less than 1500 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C29H 31 N70 in the capsules. 
Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of equivalent 
amount of Imatinib. 

o po 

Uniformity of content. Complies with the test stated under 

Tablets. 
Determine by liquid chromatography (2.4.14) as described in 
the Assay with the following modification. 

Test solution. Disperse 1 intact tablet in the solvent mixture 
with the aid of ultrasound for 45 minutes and dilute to obtain 
a solution containing 0.008 per cent w/v solution of iloperidone 
with the solvent mixture, filter. 

Inject the reference solution and the test solution. 

Calculate the content of C 24H27FN204 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of buffer solution prepared by 

dissolving 3.4 g ofpotassium dihydrogen phosphate in 1000 

ml of water, add 1.0 ml of triethylamine, adjusted to pH 3.0 

with orthophosphoric acid and 50 volumes of acetonitrile. 

Test solution. Weigh and powder 20 tablets. Dispefse a quantity, 
f wder containing 8 mg of iloperidone in 70 ml Of the 

solvent mixture with the aid of ultrasound for-45 minutes with mesylate. 

Imatinib Mesylate 

rN 

n

▪  

3L, 

Imatinib Tablets 

Imatinib Mesylate Tablets 

Imatinib Mesylate Tablets contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
*tatinib, 

al str_engths. 100 mg; 400 mg. 

• 



Chromatographic system 	

to 
- a stainless steel column 25 cm x 4.6 

octadecylsilane bonded porous sil 
- column temperature: 40°, 

IMATINIB TABLETS 

Identification 
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1 . with sinkers, 

Medium. 900 ml of 
0.1 M hydrochloric acid, 

Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. 
VY ........... • . __ 	

secondary peak is not more than the area of the principal peak 

- mobile phase: a mixture of 75 volumes of buffer solution 

prepared by dissolving 1.0 g of ammonium acetate in 

1000 ml water and 25 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 20 pl. 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 

the tailing factor is not more than 2.0. 
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

in the chromatogarm obtained with the reference solution 

li Determine by quid chromatography (2.4.14). 
	 (1.0 per cent) and the sum of the areas of al l th e seco

peak in 
ndary 

Tess 	
Dilute the filtrate if necessary, with the peaks is not more than twice the area of the principal 

medium. 
the chromatogram obta 

dissolution med 

	
twined with the reference solution 

Tet solution.  

Reference solution. 
A 0.011 per cent w/v solution of irnati ib (2.0 per cent). 

mesylate RS 
prepared by dissolving in minimum amount of Other tests. 

Comply with the tests stated under Tablets. 

water 
and diluting with the dissolution medium. 

	 Assay. 
Determine by liquid chromatography (2.4.14). 

Chromatographic system 	
Test solution. 

Disperse a quantity of the powdered tablets 

- a stainless steel column 25 cm x 4.6 mm, packed with 
containing 125 mg of imatinib in 100 ml of 

methanol with the 

than 

octadecylsilane bonded to p 

column 	

orous silica (51.1m), aid of ultrasound for 20 minutes and dilute to 250. oluti0on 
ml with

to  

- temperature: 45°, 	 methanol, 
centrifuge. Dilute 10.0 ml of this s 

-
mobile phase: a mixture of 65 volumes of buffer solution 100.0 ml with water. 

orthophosphate dihydrate in 1000 ml of wat 	di er, adng 

1 ml of triethylamine, adjusting the pH to 3.5 with 

orthophosphoric acid 
and 35 volumes of a mixture 

itrile, 
of 

50 volumes of methanol and 50 volumes of acewn 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 10 pl. 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical platesnd 

the tailing factor is not more t 2.0. 
Inject the reference solution and the test solution. 

0 in the medium. 
Calculate the content of C 29H3IN7 

D. Not less than 75 per cent of the stated amount of C291 431N70 • 

Related substances. 
Determine by liquid chromatography 

(2.4.14). tablet 
Test solution. 

Disperse a quantity of powdered tabl 
containing 125 mg of imatinib in 70 ml of the mobile phase wit 
the aid of ultrasound for 15 minutes and dilute to 250.0 ml with 

 

the mobile phase. 

Reference solution. 
A 0.0006 per cent w/v solution of imatini 

---1,ito RS in the mobile phase. 

prepared by dissolving 3.12 g of 
sodium dihydrogen 	 , solution  ,,f imfitinih 

Reference solution. A 0.006 per cent wiv 	
•-• •• • • 

met late RS prepared by dissolving in methanol and diluted 

with water. 
Chromatographic system 	 acked with 

- a stainless steel column 25 cm x 4.6 mm, p 
octadecylsilane bonded to porous silica (5 pm), 

- column temperature: 45°, 

-
mobile phase: a mixture of 55 volumes of buffer solutio n 

preparedprepared by dissolving 3.12 g of 
sodium dihydroge 

orthophosphate dihydrate in 1000 ml waterto addingh 

1 
rtho 
ml of triethylamine, adjusting the pH 	3.5 wit 

ophosphoric acid 
and 45 volumes of a mixture of 

equal volumes of methanol and acetonitrile,  

- flow rate: 1.2 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 10 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical p 

t 	

lates, 	the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C29H31N70 in the tablets. 

Storage. 
Store protected from moisture, at a temperature not 

label states the strength in terms of the 

it of Imatinib. 
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blilidurea 

0 v  Olt) 	HO 0  
0 

NH N\) 	NN N N 	 
8-NH H H F-1 	HN  

	

0 	 0 

	

CIIHI6N808 	 Mol. Wt. 388.3 

imidurea is Methylenebis[3-(4-hydroxymethy1- 
2,5-dioxoimidazolidin-4-yOurea]. 

hnidurea contains not less than 26.0 per cent and not more 
than 28.0 per cent of nitrogen, N, calculated on the dried basis. 

Description. A white, odourless powder. 

oe' 
Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imidurea RS or 
with the reference spectrum of imidurea. 

Tests 

Appearance of solution. Dissolve 3.0 g in 7.0 ml of water in a 
test tube; the solution is clear (2.4.1) and colourless (2.4.1). 

pH (2.4.24). 6.0 to 7.5, determined in a 1.0 per cent w/v solution. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 3.0 per cent. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1 g by drying in vacuum over phosphorus pentoxide for 
48 hours. 

Nitrogen (2.3.30). Determined on 150 mg, using method C. 

Storage. Store protected from moisture. 

Imipenem 

0 	
COO H 

H C 

	

H3" 	
, H 2

O 
HO H H 

C121417N304S,H20 
	

Mol. Wt. 317.4 

Imipenem is (5R,65)-64(R)-1-hydroxyethy11-34f2-{ 
tnet hyl)amino]ethyl]sulphany1]-7-ox0- 1 -atabi-_ 
cYclo[3 .2.0]hept-2-ene-2-carboxylic acid monohydrate. 

Imipenem contains not less than 98.0 per cent and not more 
than 101.0 per cent of C 12 H 17N304S, calculated on the 
anhydrous basis. 

Category. Antibacterial. 

Description. A white to almost white or pale yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imipenem 
monohydrate RS or with the reference spectrum of imipenem 
monohydrate. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 
phosphate buffer pH 7.0 is not more opalescent than 
opalescence standard 0S2 (2.4.1) and not more intensely 
coloured than reference solution BYS6 (2.4.1). 

pH (2.4.24). 4.5 to 7.0 determined in 0.5 per cent w/v solution in 
water. 

Specific optical rotation (2.4.22). + 84.0° to + 89.00, determined 
in a 0.5 per cent w/v solution in phosphate buffer pH 7. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE -Keep the solutions in an ice-bath and use within 
8 hours of preparation. 

Solvent mixture. 0.7 volume of acetonitrile and 99.3 volumes 
of a 0.0135 per cent w/v solution of dipotassium hydrogen 
phosphate, adjusted to pH 6.8 with orthophosphoric acid 

Test solution. Dissolve 40 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution (a). A 0.04 per cent w/v solution of 
imipenem RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (c). Heat 20 ml of the test solution, 
previously adjusted to pH 10.0 with sodium hydroxide 
solution at 80° for 5 minutes (in situ preparation of impurity 
A). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 0.7 volumes of acetonitrile 

and 99.3 volumes of a 0.87 per cent w/v solution of 
dipotassium hydrogen phosphate, adjust the pH to 7.3 
with orthophosphoric acid, 
flow rates ml per minute, 

.-$pectrVhotometer set 254 nm, 
- 	ti, 	en volume: 20 pl. 



Calculate the contents of Cl2H 17N304S and CI6H26N205 S in the 
injection. 

Storage. Store protected from moisture, in a single dose or 
multiple dose container. 

Labelling. The label states that the constituted solution 
should be solubilized in a suitable parenteral fluid prior to 
intravenous infusion. 

Imipramine Hydrochloride 

N 	 ,HCI 

6F13 

111 
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Irs 

Inject reference solution (c). The relative retention time with 
reference to imipenem for imipenem impurity A is about 0.8 
and the resolution between the peaks due to imipenem 
impurity A and imipenem is not less than 3.5. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to imipenem impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any other secondary peak is not more than 0.3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The sum of the areas of all 
the secondary peaks, other than the peak corresponding to 
imipenem impurity A is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). 

Imipenem intended for use in the manufacture of parenter al 
preparations without a further appropriate procedure for 

 the removal of bacterial endotoxins complies with the 
 following additional requirement. 

Bacterial Endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Unit per mg of imipenem. 

Imipenem intended for use in the manufacture of parenteral 
preparations without a further appropriate sterilisation 
procedure complies with the following additional 
requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store in an airtight container in a refrigerator (2° to 

8°). 

Labelling. The label states, where applicable, that the 
substance is sterile and is free from bacterial endotoxins. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the following solutions immediately before 
use. 

Test solution. Reconstitute the Imipenem and Cilastatin 
Injection and dilute to 100.0 ml with buffer solution pH 6.8 and 
mix. Dilute an accurately measured volume of this solution 
with buffer solution pH 6.8 to obtain a solution having a 
concentration of 0.05 per cent of imipenem. 

Reference solution. A solution containing 0.05 per cent w/v 
each of imipenem monohydrate RS and cilastatin ammonium 
RS in buffer solution pH 6.8. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
column temperature: 50°, 
mobile phase: dissolve 2.0 g of sodium 1-hexdhe-
sulphonate in 800 ml of buffer solution pH 6.8, adjust 
the pH to 6.8 with 0.5 M sodium hydroxide or 0.5 M 
orthophosphoric acid, dilute to 1000 ml with buffer 
solution pH 6.8 and filter, 
flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 600 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for each component. 

Inject the reference solution and the test solution. 

Imipramine Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of CI9H24N 2,HC1, calculated 
on the dried basis. 

Category. Antidepressant. 

Dose. 50 to 150 mg daily, in divided doses. 

Description. A white or slightly yellow, crystalline powder; 
almost odourless. 

Identification 

Test A may he omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted if tests A and E are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imipramine 
hydrochloride RS or with the reference spectrum of imipramine 
hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.002 per cent w/v solution in 0.01 M hydrochloric acid shows 
an absorption maximum only at about 250 nm and a shoulder 
at about 270 nm; absorbance at about 250 nm, about 0.52. 
C. Dissolve 5 mg in 2 ml of nitric acid; an intense blue colour 
is produced. 

D. Dissolve 50 mg in 3 ml of water and add 1 drop of a 2.5 per 
cent w/v solution of quinhydrone in methanol; no red colour 
is produced within 15 minutes. 

E. 20 mg gives reaction (A) of chlorides (2.3.1). 

Tests 

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 

on 1.0g. 

Water (2.3.43). 5.0 per cent to 8.0 per cent, determined on 0.1 
g. Use an iodosulfurous reagent containing imidazole instead 
of pyridine and a clean container for each determination. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE -Keep the solutions in an ice-bath and use within 

8 hours of preparation. 

Test solution. Dissolve about 40 mg of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution. A 0.04 per cent w/v solution of imipenem 

monohydrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (such 
as Bondapak C 18), 
mobile phase: a solution prepared by dissolving 54 mg 

of monohasic potassium phosphate in 360 ml of water, 

adjusted to pH 6.8 with 0.5 M sodium hydroxide or 

0.5 Morthophosphoric acid, dilute to 400 ml with water 

and filter, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 300 nm, 
injection volume: 10 p I 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 600 theoretical plates, and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 12 1-1 17 N 304S. 

Imipenem and Cilastatin Injection 
Imipenem and Cilastatin Injection is a sterile mixture of 
Imipenem, Cilastatin Sodium, and Sodium Bicarbonate. 

The injection is constituted as per the labelling requirements. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. 

Imipenem and Cilastatin Injection contains not less than 
90.0 per cent and not more than 115.0 per cent of the stated 
amounts of imipenem, C l2H 1 7N304S and cilastatin, CI6H26N205S. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powder s for Injection) and with the following requirements. 

Identification 
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 6.5 to 8.5, when constituted as directed on 
the 

label. 

Bacterial endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Unit per mg of imipenem and not more than 0.17 Endotoxin 
Unit per mg of cilastatin. 

Loss on dryini(2.4.19). Not more than 3.5 per cent, detennnle d 

 on 0.1 g, by drying in an oven at 60° for 3 hours at a 
presser 

not exceeding 0.7 kPa. 

4P41"- 

C191-124N2,HCI 	 - Mol. Wt. 31,6.9 
hnipramine Hydrochloride is 10, 11 -dihydro-5/7-dibenztbij 
45sine-5-(dimethylaminopropyl) hydrochloride. 

Appearance of solution. Triturate with a glass rod 3.0 g with 
20 ml of carbon dioxide-free water and dilute to 30 ml with the 
same solvent (solution A). Solution A is clear (2.4.1). 
Immediately after preparation dilute the solution with an equal 
volume of water. The resulting solution is not more intensely 
coloured than reference solution BYS6 (2.4.1). 

pH (2.4.24). 3.6 to 5.0, determined in solution A immediately 
after preparation. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the mobile phase. Further dilute 1.0 ml of this solution 
to 10.0 ml with the mobile phase. 

Chromatographic system 
a stainleSS steel column 15 cm x 4.6 mm, packed with 
end-capped polar-embedded octadecylsilane 
amorphous organosilica polymer (5 pm), 

2280, 
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- column temperature: 40°, 
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of a 0.52 per cent w/v solution of 
dipotassium hydrogen phosphate previously adjusted 
to pH 7.0 with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

The relative retention time with reference to imipramine 
(retention time: about 7 minutes) for imipramine impurity B 
(depramine) is about 0.7. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. The area of any secondary peak is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.1 per cent). The sum of the areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent). Ignore any peak with an area less than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.5 g, dissolve in 50 ml of chloroform, add 10 ml 

of mercuric acetate solution and titrate with 0.1 M perchloric 

acid, using 0.5 ml of metanil yellow solution as indicator. 

Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03169 g of 

filter, evaporate the filtrate to low bulk, add ether until a turbidi 
is produced, and allow to stand. The precipitate, aft 
recrystallisation from acetone, melts at about 172° (2.4. 1 

 and complies with the following tests. 

A. Dissolve 5 mg in 2 ml of nitric acid; an intense blue cola 
is produced. 

B. Dissolve 50 mg in 3 ml of water and add 1 drop of a 2.5 1  
cent w/v solution of quinhydrone in methanol; no red colc 
is produced within 15 minutes. 

C. 20 mg gives reaction (A) of chlorides (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium: 900 ml of 0.01 Mhydrochloric acid, 

Speed and time. 100 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 250 nm (2.4 7). 
Calculate the content imipramine hydrochloride, C19H24N2,HC1 
in the medium from the absorbance obtained from a solution 
of known concentration of imipramine hydrochloride RS in 

the dissolution medium. 

D. Not less than 75 per cent of the stated amount of 

C 191{24N2 ,HC 1. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 	 rr 

Mobile phase. A mixture of 55 volumes of ethyl acetate, 

35 volumes ofglacial acetic acid, 5 volumes of hydrochloric 

acid and 5 volumes of water. 

NOTE - Prepare the following solutions immediately before 

ty 
er 
), 

ur 

er 
ur 

C 191124N2 ,HC 1. 

Storage. Store protected from light. 

I mipramine Tablets 
Imipramine HydrochlorideTablets 

I mipramine Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of imipramine 
hydrochloride, C I9H24N2,HCI. The tablets are coated. 

use. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g of Imipramine Hydrochloride with three 
quantities, each of 10 ml, of chloroform, filter the combined 
chloroform extracts, evaporate to dryness and dissolve the 
residue in 10 ml of methanol. 

Reference solution (a). Dilute 3 volumes of the test solution 
to 1000 volumes with methanol. 

Reference solution (b). A 0.006 per cent w/v solution of 

iminodibenzyl RS in methanol. 

Apply to the plate 10 i.il of each solution. After development,  

remove the plate, allow the solvent to evaporate for 5 minutes, 

. .:' spray*ith a 0 -:5''per cent w/v solution of potassium dichromate 

Triturate a quantity of the powdered tablets containing about in sulphuric  iicid (20 per cent) and examine immediately. In 

0.25 g of Imipramine Hydrochloride with 10 mtofchioroform, the chromatogram obtained with the test solution any pos t 
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Usual strengths. 10 mg; 25 mg. 

Identification 
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A. Determine by infrared absorption spectroplieteiliary,(24:6 
Compare the spectrum with that obtained k ith-Indapainide-4-Itijeci- .referenti solutions (b) and (d). The test is not valid 
RS or with the reference spectrum of indapargide. 	i - 	unleSs the resolution between the peaks due to indapamide 

e of indapamide peak is about 11 minutes. 

_ 
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corresponding to iminodibenzyl is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b) and any other secondary spot is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a). 

Uniformity of content. (For tablets containing 10 mg or less). 

Complies with the test stated under Tablets. 

Powder one tablet, shake with 25 ml of 0.1 M hydrochloric 
acid for 30 minutes, add sufficient 0.1 Mhydrochloric acid to 
produce 100.0 ml and filter. Dilute 10.0 ml of the filtrate to 
50.0 ml with 0.1 M hydrochloric acid and measure the 
absorbance of the resulting solution at the maximum at about 
250 nm (2.4.7). Calculate the content of C 1 9H24N2 ,HC1 in the 
tablet taking 264 as the specific absorbance at 250 nm. 

Other tests. Comply with the tests stated under)ablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 25 mg of Imipramine Hydrochloride, shake 
with 75 ml of 0.1 Mhydrochloric acid for 30 minutes, dilute to 
100.0 ml with the same solvent and filter through a sintered-
glass filter. Dilute 10.0 ml to 100.0 ml with 0.1 Mhydrochloric 
acid and measure the absorbance of the resulting solution at 
the maximum at about 250 nm (2.4.7). Calculate the content of 
C19H24N2, HCI taking 264 as the specific absorbance at 250 nm. 

Indapamide 

C161.116CIN303S 	 Mol. Wt. 365.8 

Indapamide is 4-chloro-N-(2-methy1-1-indoliny1)- 
3-sulphamoylbenzarnide. 

Indapamide contains not less than 98.0 per cent and not more 
than 101.0 per cent of CI6H 1 6C1N303 S, calculated on the dried 
basis. 

Category. Diuretic. 

Dose. 2.5 mg daily. 

Description. A white to off-white, crystalline powder. 

Identification 

INDAPAMIDE 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Carry out the test protected from light and prepare 
the solutions immediately before use or maintain them at 4 °. 

Solvent mixture. Equal volumes of acetonitrile and methanol. 

Test solution. Dissolve 20 mg of the substance under 
examination in 7 ml of the solvent mixture and dilute to 20.0 ml 
with a 0.02 per cent w/v solution of sodium edetate. 

Reference solution (a). Dissolve 3 mg of indapamide impurity 
B RS (4-chloro-N-(2-methyl-1H-indo1-1-yl)-3-sulphamoyl 
benzamide RS) in 3.5 ml of the solvent mixture and dilute to 
10.0 ml with a 0.02 per cent w/v solution ofsodium edetate. To 
1.0 ml of this solution, add 35 ml of the solvent mixture and 
dilute to 100.0 ml with 0.02 per cent w/v solution of sodium 
edetate. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with a mixture of 17.5 volumes of acetonitrile, 17.5 
volumes of methanol and 65 volumes of a 0.02 per cent w/v 
solution of sodium edetate. Dilute 1.0 ml of this solution to 
20.0 ml with a mixture of 17.5 volumes of acetonitrile, 17.5 
volumes of methanol and 65 volumes of a 0.02 per cent w/v 
solution of sodium edetate. 

Reference solution (c). Dissolve 20 mg of indapamide RS in 7 
ml of the solvent mixture and dilute to 20.0 ml with 0.02 per 
cent w/v solution of sodium edetate. 

Reference solution (d). Dissolve 25 mg of indapamide RS 
and 45 mg ofmethylnitrosoindoline RS in 17.5 ml of the solvent 
mixture and dilute to 50.0 ml with 0.02 per cent w/v solution of 
sodium edetate. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°, 
- mobile phase: a mixture of 0.1 volume ofglacial acetic 

acid, 17.5 volumes of acetonitrile, 17.5 volumes of 
methanol, 65 volumes of 0.02 per cent w/v solution of 
sodium edetate, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 
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and indapamide impurity A is not less than 4.0 in the 
chromatogram obtained with reference solution (d) and signal-
to-noise ratio is not less than 6.0 for the principal peak in the 
chromatogram obtained with reference solution (b). 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak due to indapamide impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Impurity A. Determine by liquid chromatography (2.4.14). 

NOTE - Carry out the test protected from light. 

Test solution. Dissolve 25 mg of the substance under 

examination in 1 ml of acetonitrile and dilute to 10.0 ml with 

water. Shake for 15 minutes and allow to stand at 4° for 1 hour 

and filter. 

Reference solution. Dissolve 25 mg of the substance under 
examination in 1.0 ml of a 0.0000125 per cent w/v solution of 
indapamide impurity A RS ( methylnitrosoindoline RS) in 

acetonitrile and dilute to 10.0 ml with water. Shake for 15 

minutes and allow to stand at 4° for 1 hour and filter. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 7 volumes of acetonitrile, 20 

volumes of tetrahydrofuran and 73 volumes of a 0.15 

per cent w/v solution of triethylamine, adjusted to pH 

2.8 with orthophosphoric acid, 
flow rate: 1.4 ml per minute, 

- spectrophotometer set at 305 nm, 
- injection volume: 10 pl.  

impurity A in the chromatograms obtained with the referenc e 
 solution and the test solution (5 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Internal standard solution. A 0.5 per cent w/v solution of 

4-chloroacetanilide in methanol. 	1 

Test solution. Dissolve about 0.1 g of the substance under 
examination in 5.0 ml of internal standard solution and dilute 
to 100.0 ml with the mobile phase. 

Reference solution. A solution containing 0.1 per cent w/v of 

indapamide RS and 0.025 per cent w/v of 4 '-chloroacetanilide 

in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 65 volumes of water, 

17.5 volumes of acetonitrile, 17.5 volumes of methanol 

and 0.1 volume of glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 5 pl. 

The relative retention time with reference to indapamide for 

4'- chloroacetanilide is about 0.65. 

Inject the reference solution. The test is not valid unless the 

resolution between the principal peak and any adjacent peak 

is not less than 2.0, the tailing factor is not more than 2.0. and 

the relative standard deviation for replicate injections is not 

more than 2.0 per cent for the principal peak. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H u,C1N 303 S. 

Storage. Store protected from moisture. 

Reference solution. A 0.5 per cent w/v solution of indapamide 
RS in acetone. 

Apply to the plate 20 pi of each solution. Allow the mobile 
phase to raise 12 cm. Dry the plate in air and examine under the 
ultraviolet light at 254 nm. Spray the plate with a solution 
prepared by mixing 10 volumes ofpotassiumi6dobismuthate 
solution and 20 volumes of glacial acetic acid and diluting 
to 100 volumes with water and examine again. Finally, spray 
the plate with a 5.0 per cent w/v solution of sodium nitrite in 
a mixture of equal volume of water and ethanol (95 per cent) 
and examine again.The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution. Complies with the tests stated under tablets. 

Uniformity of content. (For tablets containing 10 mg or less). 
Complies with the tests stated under Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using following modification. 

Test solution. Disperse one tablet in 20 ml of ethanol (95 per 
cent). Mix with the aid of ultrasound for 15 minutes. Cool and 
(d2i.14u. t1e4)to.  25 ml with ethanol (95 per cent). Dilute as necessary 
to obtain a solution containing 0.005 per cent w/v of 
indapamide in ethanol (95 per cent). 

Related substances. Determine by liquid chromatography 

Test solution. Disperse a quantity of powdered tablets 
Containing 25 mg of indapamide in 70 ml of ethanol (95 per cent) 

mix with the aid of ultrasound, dilute to 100.0 ml with 
ethanol (95 percent), mix and centrifuge. Dilute 5.0 ml of the s
upernatant liquid to 25.0 ml with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Dilute 1.0 ml Of thissolution to 
1 00.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of indapamide impurity B RS in ethanol (95 per 
cent) to 10.0 ml with the mobile phase. 

Reference solution (c). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of 4-chloro-3-sulphamoyl benzoic acid in ethanol 
(95 per cent) to 10.0 ml with the mobile phase. 
Reference solution (d). Mix 1.0 ml of the test solution, 1.0 ml 
of 0.00025 per cent w/v solution of indapamide impurity B RS 
in ethanol (95 per cent) and 1.0 ml of 0.00025 per cent w/v 
solution of 4-chloro-3-sulphamoyl benzoic acid in ethanol 
(95 per cent) and dilute to 10.0 ml with the mobile phase. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 6 volumes of a solution 
containing 5.0 per cent w/v solution of sodium lauryl 
sulphate and 3.0 per cent v/v solution of glacial acetic 
acid, 10 volumes of triethylamine, 20 volumes of butan-
2-ol, 310 volumes of acetonitrile and 690 volumes of 
water, adjusted to pH 3.0 using orthophosphoric acid, 

- flow rate: 1.6 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject reference solution (d). The test is not valid unless the 
relative retention time with reference to indapamide for 4- 
chloro-N-(2-methy l-1H-indo1-1-y1)-3-sulphamoylbenzamide 
(indapamide impurity B) is about 1.7; for 4-chloro-3- 
sulphamoylbenzoic acid is about 0.3. 

Inject reference solutions (a), (b), (c) and the test solution. In 
the chromatogram obtained with test solution, the area of any 
peak corresponding to indapamide impurity B is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent).The area of 
any peak corresponding to 4-chloro-3-sulphamoylbenzoic acid 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). The area of any other secondary peak is not more than 
five times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The sum of 
all the impurities is not more than 15 times the area of the 
principal peak in the chromatograms obtained with reference 
solution (a) (1.5 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). 

Other tests. Complies with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances with the following 
modifications. 

Refrre'ncesoliition. Dilute 5.0 ml of 0.025 per cent w/v solution 
of indapamideRS in ethanol (95 per cent) to 25.0 ml with the 
mobile phase. 

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio is not less than 3.0 for the peak due to 
indapamide impurity A appearing just before the peak due to 
indapamide and the peak-to-valley-ratio is not less than 6.7, 

where lip  is the height above the baseline of the peak due to 
indapamide impurity A and H, is the height above the baseline 
of the lowest point of the curve separating this peak from the 
peak due to indapamide. 

Injkl the reference solution and the test solution. The area of 

the peak due to indapamide impurity A is not more thin the 

difference between the areas of the peaks due to indapamide 

Indapamide Prolonged-release Tablets 

Indapamide Sustained-release Tablets; indaparnide 

Extended-release Tablets 
Indapamide Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 

the dissolution profile of the products of different 
manufacturers may not he the same. 

Indapamide Prolonged-release Tablets contain not less than 

95,0,per cent/and not more than 105.0 per cent of the stated 

airiotintof indapamide, C I6H loCIN303 S. 

UsUal strengths. 1.5 mg; 2.5 mg. 

Identification 

A. Determine by thin layer chromatography (2.4.17), using the 
plate coated with silica gel GF 254. 

Mobile phase. A mixture of 20 volumes of acetone and 80 
volumes of toluene. 

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of indapamide with 10 ml of acetone, mix for 
15 minutes and filter. 
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C36H47N504 , H2SO4, 

lndinavir Sulphate is [1-(1S,2R),5-(2S)]-2,3,5-trideoxy-
N- ( 2,3-dihydro -2- hydroxy-IH-inden-l-y1)-5-[2-[ {I, 
1-dimethylethyl)amino } carbonyl] -4-(3-pyridinylmethyl)- 
1-piperazinylj -2-(phenylmethyl)-D-erythro-pentonam ide 
sulphate. 

Indinavir Sulphate contains not less than 98.5 per cent and 
not more than 101.5 per cent of C36I-147N504,H2SO4, calculated 
on the anhydrous and ethanol-free basis. 

Category. Antiretroviral. 

Dose. 800 mg twice daily. 

Description. A white or almost white powder; hygroscopic. 

Identification 

A. When examined in the range 200 nm to 300 nm (2.4.7), a 
0.005 per cent w/v solution in water shows an absorption 
maximum at about 260 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to indinavir in the chromatogram obtained with the reference 
solution. 

Mol. Wt. 711.9 

1NDAPAMIDE TABLETS 

Inject the reference solution and the test solution. 

Calculate the content of C 1611 16C1N303S in the tablets. 

Storage. Store protected from light and moisture at a 
temperature not exceed 30°. 

Indapamide Tablets 
Indapamide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
indapamide, C 16H 16C1N303S. 

Usual Strengths. 1.5 mg; 2.5 mg. 

Identification 

A. Shake a quantity of powdered tablets containing about 
15 mg of Indapamide with 30.0 ml of 0.2 Msodium hydroxide 

in a centrifuge tube for 10 minutes. Centrifuge and transfer the 
supernatant in a 250 ml separator, add 12 ml of dilute 

hydrochloric acid. Extract the solution twice with 4.0 ml ether, 

filter the extracts through anhydrous sodium sulphate and 

evaporate the ether on a water-bath and dry the crystals at 
105° for 1 hour. 
Determine by infrared absorption spectrophotometry (2.4.6) 
of the residue. Compare the spectrum with that obtained with 
indapamide RS or with the reference spectrum of indapamide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 242 nm, 
- injection volume: 500. 

Inject the reference solution. The test is not valii 
relative standard deviation for replicate injection 5 

than 2.0 per cent. 

Inject the reference solution and test solution. 

16 _ 3 _ 3 Calculate the content of C 16H C1N 0 S • 

D. Not less than 75.0 per cent of the stated 

C 16H 16C1N303S. 

Related substances. Determine by liquid chrc 

(2.4.14). 

NOTE - Carry out the test protected from light. 

Test solution. Disperse 10 whole tablets with 70 ml of ethanol 

(95 per cent) mechanically until the tablets have disintegrated 
and continue mixing for 2 hours and dilute to 100.0 ml with 

ethanol (95 per cent) and centrifuge. Dilute the supernatant 
liquid with the mobile phase to obtain a solution containing 

0.005 per cent w/v of Indapamide. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

10.0 ml with the mobile phase. Further dilute 1.0 ml of this 

solution to 100.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of a 0.00025 per cent wiv 

solution of indapamide impurity B RS in ethanol (95 per 

cent) to 10.0 ml with the mobile phase. 

Reference solution (c). Dilute 1.0 ml of a 0.00025 per cent NV /1; 

solution of 4-chloro-3-sulphamoylbenzoic acid in ethanol 

(95 per cent) to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 µm) (Such 

as Nucleosil C 18), 
mobile phase: a mixture of 6 volumes of a solution 

containing 5 per cent w/v of sodium dodecyl sulphate 

and 3 per cent v/v of glacial acetic acid, 10 volumes of 

triethylamine, 20 volumes of butan-2-ol , 310 volumes 

of acetonitrile and 690 volumes of water, adjusted to 

pH 3.0 with orthophosphoric acid, 

- flow rate: 1.6 ml per minute, 
- spectrophotometer set at 240 nm, 

- injection volume: 10 

Name 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of phosphate buffer pH 6.8, prepared by 
dissolving 27.22 g of potassium dihydrogen phosphate in 

about 800 ml of water, adjusted to pH 6.8 with 0.2 Msodium 

hydroxide, and diluted to 1000 ml with water. 

Speed and time. 100 rpm and 45 minutes. 

Determine by liquid chromatography (2.4.14), 

Test solution. Use the filtrate, dilute if necessary with the 

dissolution medium. 

Reference solution. Dissolve a weighted quantity of 

indapamide RS in methanol and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the expected concentration of test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 

d unless t4 
; is not more 

amount of 

matography 

Relative 
retention time 

4-chloro-3-sulphamoylbenzoic acid 	 0.3 

Inda a ide . , 	
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nject reference solutions (a), (b), (c) and the test solution. In 
he chromatogram obtained with the test solution, the area of 
fly peak corresponding to indapamide impurity B is not more 
'tan the area of the principal peak in the chromatogram 
btained with reference solution (b) (0.5 per cent), the area of 

any peak corresponding to 4-chloro-3-sulphamoylbenzoic 
cid is not more than 0.4 times the area of the principal peak in 
he chromatogram obtained with reference solution (c) (0.2 
er cent) and the area of any other secondary peak is not more 
Ian the area of the principal peak in the chromatogram 
btained with reference solution (a) (0.1 per cent). The sum of 

he areas of all the secondary peaks other than indapamide 
apurity B is not more than 3 times the area of the principal 
:ak in the chromatogram obtained with reference solution 

a) (0.3 per cent). 

niformity of content. Complies with the test statedoynder 
tblets. 

etermine by liquid chromatography (2.4.14), as described in 
e Assay, using the following solution as the test solution. 
st solution. Disperse one tablet in 1 to 2 ml of water and add 
ml acetonitrile with the aid of ultrasound for 20 minutes 

d dilute to 50 ml with acetonitrile. Transfer this solution to 
ntrifuge tube, and centrifuge at 2000 rpm for about 10 
mutes. Transfer 10m1 of supernatant to a 50 ml volumetric 

ask, add 3.0 ml of internal standard solution, dilute with water 
volume and mix. 

her tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Internal standard solution.A 0.025 per cent w/v solution of 
2- chloroacetophenone in acetonitrile. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
ofpowder containing 2.5 mg of Indapamide, disperse in 25 ml 
acetonitrile with the aid of ultrasound for 20 minutes and 
dilute to 50.0 ml with acetonitrile. Transfer this solution to 
centrifuge tube, and centrifuge at 2000 rpm for about 
10 minutes. Transfer 10 ml of supernatant to a 50 ml volumetric 

to volume 
as,,ok,am

dde and 
3.0 ml 

mix. 
internal standard solution, dilute with water 

Reference solution. A 0.01 per cent w/v solution of indapamide 
RS in acetonitrile. Dilute 5.0 ml of this solution, add 3.0 ml of 
internal standard solution to 50.0 ml with water. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 gm), 
mobile phase: 70 volumes of 0.154 per cent w/v solution 
of sodium 1- octanesulphonate, 1 volume of glacial 
acetic acid and 30 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 242 nm, 
- injection volume: 20 pl.  

The relative retention time with reference to indapamide for 
2- chloroacetophenone is about 1.18. 

Inject the reference solution. The test is not valid unless the 
resolution between the principal peak and the internal standard 
peak is not less than 3.0, and the relative standard deviation 
for replicate injections is not more than 2.0 per cent for the 
principal peak. 

Calculate the content of CI6H 16CIN303 S in the tablets. 
Storage. Store protected from light. 

Indinavir Sulphate 

1 
tl 
a 

0 

d 

a 
tl. 

 p 

0 
0 tli 

ni 

IN 

1 ( IT 

1) 
' th 

Te 
25 
an 
ce 
m i 
fl 
to 

01 

Tests 

pit (7,A 24). 2.8 to 3.2, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. 
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Inject the reference solution. The test is not valid unless the 
column efficiency determined from the indinavir peak is not 
less than 4000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C36H47N504, H2SO4. 

1 mg of indinavir corresponds to 1.16 mg of indinavir sulphate. 

Storage. Store protected from light. 

Specific optical rotation (2.4.22). +122° to +129°, determined 
at about 365 nm in a 1.0 per cent w/v solution in water, 

calculated on the anhydrous and ethanol-free basis. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution (a). A 0.0001 per cent w/v solution of 

indinavir RS in the mobile phase. 

Reference solution (b). Transfer 15 mg of indinavir RS to a 

50-m1 volumetric flask and add 0.1 ml of 5 M hydrochloric 

acid. Keep this solution for about 1 hour at room temperature 
and make up to volume with the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 

(512m), 
- column temperature. 40°, 
- mobile phase: a filtered and degassed mixture of 

40 volumes of acetonitrile and 60 volumes of a solution 

containing 0.37 per cent w/v of sodium citrate and 

0.16 per cent w/v of citric acid, the pH of which has 

been adjusted to 5.0 with 1 M sodium hydroxide or 

1 M orthophosphoric acid, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 

- injection volume: 50 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to indinavir and any impurity 
at a relative retention time of about 1.4 is not less than 2. 

Inject reference solution (a). The test is not valid unless the 
capacity factor for indinavir peak is not less than 2.0, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5 per cent. 

Inject the test solution. Calculate the content of each impurity 
in the chromatogram obtained with the test solution by 
comparing with the area of the principal peak obtained with 
reference solution (a). The content of any individual impurity 
is not more than 0.1 per cent and the sum of all impurities is 
not more than 0.5 per cent. 

Reference solution. A 0.1 per cent w/v solution of ethanol. 
Transfer 5 ml of this solution and 5 ml of the internal standard 
to a 25-m1 volumetric flask and make up to volume with water. 

Chromatographic system 
- a stainless steel column 1.8 m x 2 mm, packed with 

ethylvinyl benzene divinyl benzene copolymer, mesh 
size 80/100, 

- temperature: 
inlet port. 130° maintained at a temperature of 240°, 

- flame ionisation detector, 
- flow rate: 20 ml per minute, using nitrogen as the carrier 

gas. 

Inject 1 gl of the reference solution and the test solution. 
Calculate the ethanol content by comparing the ratio of the 
area of the peak corresponding to ethanol and the area of the 
internal standard peak in the chromatogram obtained with the 
test solution with that of the reference solution. 

Sulphate.13.2 to 14.4 per cent w/w, calculated on the anhydrous 
and ethanol-free basis, determined by the following method. 
Weigh 0.5 g, dissolve in 50 ml ofdimethylformamide and titrate 

with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0048 g of 

sulphate. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 1.5 per cent, determined on 

0.2 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh 60 mg of the substance under examination 
in 100.0 ml of the mobile phase. 

Reference solution. A 0.06 per cent w/v solution of indinavir 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 

(5  Inn),  
- column temperature. 40°, 
- mobile phase: a filtered and degassed mixture of 

45 volumes of acetonitrile and 55 volumes of a buffer 

prepared by dissolving 3 g of phosphoric acid and 

1.7 ml of dibutylamine in 900 ml of water, adjusting the 

pH to 6.5 with 1 Msodium hydroxide and making up the 

volume to 1000.0 ml with water, 

flow rate: . 1 ml per minute, 
spectrophotometer set at 260 nm, 
'injection volume: 10 

Indinavir Capsules 

Indinavir Sulphate Capsules 

Indinavir Capsules contain not less than 90.0 pcpc'ent and not 
more than 110.0 per cent of the stated amount of indinavir, 
C36H47N504. 

Usual strength. The equivalent of 400 mg of indinavir. 

Identification 

A.Shake a quantity of the contents of the capsules containing 
0.1 g of Indinavir Sulphate with 80 ml of water, dilute to 100 ml 
with water and filter. Dilute 5.0 ml ofthe filtrate to 100.0 ml with 
water. When examined in the range 200 nm to 300 nm (2.4.7), 
the resulting solution shows an absorption maximum at about 
260 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to indinavir in the chromatogram obtained with the reference 
solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Mix well the contents of 20 capsules and shake 
a quantity of the mixed contents containing about 50 mg of 
indinavir with about 60 ml of a solution prepared by mixing 
40 volumes of acetonitrile and 60 volumes of 0.05 M 
dipotassium hydrogen phosphate, the pH of which is adjusted 
to 7.5 with dilute orthophosphoric acid (solution A) in a 
100 ml volumetric flask, mix with the aid of ultrasound for 
10 minutes, dilute to volume with solution A and filter. 

Reference solution (a). Weigh a quantity of indinavir 
sulphate RS containing about 50 mg of indinavir in a 100-m1 
volumetric flask, dissolve and dilute to volume with solution 
A. Dilute 1 ml of this solution to 100 ml with solution A. 

Reference solution (b). Dissolve a quantity-6f indiricivir. :' 
sulphate RS containing about 50 mg of indinavifaxid 5 Mg of 
indinavir 4-epimer RS and dilute to 100 ml with solution A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: filtered and degassed mixtures of 

acetonitrile and 0.05 M dipotassium hydrogen 
phosphate, adjusting the pH of the solution to 7.5 with 
dilute orthophosphoric acid, 
flow rate: 1 ml per minute, - 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 pi 

Time Phosphate buffer (pH 7.5) 
(in min) 	(per cent v/v) 

Acetonitrile 
(per cent v/v) 

0 80 20 
3 80 20 
5 65 35 

11 65 35 
17 30 70 
20 30 70 
21 80 20 
25 80 20 

Inject reference solution (b). The test is not valid unless the 
column efficiency determined from the indinavir peak is not 
less than 10,000 theoretical plates, the tailing factor is not 
more than 1.5 and the resolution between indinavir and 
indinavir 4-epimer peaks is not less than 1.5. 

Inject reference solution (a) and the test solution. Examine the 
chromatogram obtained with reference solution (a) for any 
extraneous peaks and ignore the corresponding peaks 
observed in the chromatogram obtained with the test solution. 
Any secondary peak observed in the chromatogram obtained 
with the test solution should not be more than 1.0 per cent 
and the sum of the areas of all the secondary peaks should 
not be more than 2.5 per cent calculated by area normalisation. 
Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of a buffer prepared by dissolving 21 g of 
citric acid in 880 ml of water, adjusting the pH to 3.8 with a 
50 per cent w/v solution of sodium hydroxide and making up 
to 1000 ml with wale!: 

Speed and time. 50 rpm and 30 minutes. Use sinkers. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not greater 
than 1.0 gm. Reject the first few ml of the filtrate and dilute a 
suitable volume of the filtrate if necessary, with the same 
solvent. Measure the absorbance of the resulting solution at 
the maximum at about 260 nm (2.4.7). Calculate the content of 
indirtaVir. C3 41-14.  -N504, in the medium from the absorbance 
obtained froM a-solution of known concentration of indinavir 
sulphate RS in the same solvent. 

Ethanol. 5.0 to 8.0 per cent, calculated on the anhydrous basis, 
determined by the following method. 

Determine by gas chromatography (2.4.13). 

Test solution. Add 5 ml of a 1.5 per cent w/v solution of 

n-propanol (internal standard) to 1.0 g of thesubstance un'der 
examination in a 25-ml volumetric flask and dilnte to volume 

with water. 
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indomethacin  

Indometacin 

i. 

CI 

C 1 91-1,6CINO4  

3 

INDOMETHACIN SUPPOSITORIES 

D. Not less than 7 5 per cent of the stated amount of Indomethacin is 1-(4-chlorobenzoy1)-5-methoxy-2-methyt. 
1NDINAVIR CAPSULES 

C3611471\1504. indo1-3-y. acid. 

Other tests. 
Comply with the tests stated under Capsules. 

	
Indomethacin contains not less than 98.0 per 

cent and not 

indinavir with about 60 ml of the mobile phase, mix with the aid 

Dose. 
Orally, 50 to 200 mg ay, in divided doses, with food. 

about 200 mg 
a quantity of the mixed contents containing 

	
of 

of ultrasound for 10 minutes, dilute to 100.0 ml with the mobile As suppositories, 100 mg at night and in the morning if required. 

phase, mix and filter. Dilute 10.0 ml of the filtrate to 100.0 ml Maximum combined oral and rectal dose, 150 to 200 mg daily. 

with the mobile phase. 

Description. 
A white to pale yellow, crystalline powder; 

odourless or almost odourless. 

Reference solution. 
Weigh a quantity of 

indinavir sulphate 

s
taining about 50 mg of indinavir in a 50 ml volumetric *th the mobile phase. 

Identification 
Test A may be omitted if tests B and C are carried out. Tests B 

• • • carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

indomethacin 

RS 
or with the reference spectrum of indomethacin. Examine 

the substances in the solid state without recrystallisation. 

Test solution. 
Mix well the contents of 20 capsules and shake 

Category. Antiinflammatory; 
daily, 

analgesic. 

more than 101.0 per cent of C191-116C1N04, 
calculated on the 

Assay. Determine by liquid chromatography (2.4.14). dried basis. 

flask, dissolve and dilute to vo ume 
ml of this solution to 50.0 ml with the mobile p 

KJ c 

Dilute 10.0 	

hase. 

- a stainless steel column 25 cm x 4.6 mm, packed 
with 

Chromatog raphic 	
orous silica 

system 

base deactivated octylsilane bonded to p 

- mobile phase: a filtered and degassed mixture of (5  lim),  

45 volumes of acetonitrile and 60 volumes of 0.05 M 

dipotassium hydrogen phosphate, 
adjusted to pH 7.5 

with orthophosphoric acid, 

- flow rate: 1 ml per minute, 

-
spectrophotometer set at 260 nm, 

- injection volume. 	1..t U. 

column efficiency determined from the indinavir peak is not mixture of 1 volume of a 

	p 
Inject the reference solution. The test is not valid unless the g 

less than 6000 theoretical plates, the tailing factor is not more 

hydroxylamine hydrochloride 
and 3 volumes of 2 M sochuni 

than 1.5 and the 
relative standard deviation for replicate 

hydroxide. Add 2 ml of 2 M 
hydrochloric acid and 1 ml of 

injections is not mor 

Calculate the content of C361447N504in the capsules. 

Inject the reference solution and the test solution. 

Storage. 
Store protected from moisture at a temperature not 

exceeding 30°. 

and C may be omitted test . 

B. When examined in the range 230 nm 
tion in a mixture of 90 

to 360 nm (2.4.7), a 

0.0025 per cent w/v solution 	
volumes of 

mes o f 1 iVI hydrochloric ac 
methanol and 10 volu 	

id shows an 

absorption maximum only at 

cent w/v solution of 

To 0about 320 nm; absorbance at 

about 320 nm, about 0.45. 

tl if necessary. 	
.1 ml add 2 ml of a 

freshly prepared C. Dissolve 0.1 g in 10 ml of 
ethanol (95 per cent), 

heating 

han 2 0 per cent. 	
ferric chloride solution 

and mix; a violet-pink 
colour develops• 

1"C 

Tests 	

. 

Related substances. 
Determine by thin-lay er chromatography 

(2.4.17), coating the plate with a suspension of 
silica e gel 

• 4.68 per cent w/v solution of 
sodium dihy 

HF254 in 	

drogn 

phosphate. 

IVOTE-Prepare the following solutions immediately before 

use. 

of 
light petroleum (50 to 70°). 

Mobile p 	° 
hase. 

Amixture of 70 volumes of ether and 30 volumes 

of the substance under 

Test solution. 
Dissolve 0.2 g  

Apply to the plate 10 ul of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 

254 

nrn.,Aity 
secotgary spot in the chromatogram obtained with 
solution is not more intense than the spot in 

the test 	

the 

Mol. Wt. 357.g cbsornatogwri obtained with 
the reference solution. 

2290 

examination in 10 ml of 
methanol. 

olution. A 0.01 p 
Reference s 	

er cent w/v solution of the 

substance under examination in 
methanol. 

IP 2018 
W 2018 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.45 g in 75 ml of acetone and titrate under 

nitrogen with carbonate-free 0.1 M sodium hydroxide using 

0.2 ml of phenolphthalein solution as indicator. Carry out a 

blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03578 g of 

C 1 91-116C1N04. 
Storage. Store protected from light. 

Indomethacin Capsules 
Indomethacin Capsules contain not less than 90.0 per cent 

and not more than 110.0 per cent of the stated amount of 

indomethacin, C 191-1,6CIN04. 

Usual strength. 25 mg. 

Identification 

A.Shake a quantity of the contents of the capsules containing 
0.1 g of Indomethacin with 5 ml of chloroform, filter and 
evaporate the filtrate to dryness. Dry the residue at 60° at a 
pressure not exceeding 0.7 kPa for 1 hour. The residue complies 
with the following test. 
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indomethacin 

RS or with the reference spectrum of indomethacin. 

B.When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 

maximum only at about 320 nm. 

C.Mix a quantity of the contents of the capsules containing 

25 mg of Indomethacin with 2 ml of water and add 2 ml of 

1 2 M sodium hydroxide; a bright yellow colour is produced 

which fades rapidly. 

Reference solution. Dilute 1 volume of the test solution to 

200 volumes with chloroform. 

Apply to the plate 10 ..t1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 750 ml of a freshly prepared mixture of 1 volume of 
phosphate buffer pH 7.2 and 4 volumes of water, 

Speed and time. 100 rpm and 20 minutes. 
Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 ism, rejecting the first few ml of the filtrate. 
Dilute the filtrate suitably with the medium and measure the 
absorbance of the resulting solution at the maximum at about 
320 nm (2.4.7). Calculate the content of C 191-1 1 6C1N04 in the 
medium from the absorbance obtained from a solution of known 
concentration of indomethacin RS in the same medium. 

D. Not less than 80 per cent of the stated amount of 

C 19H16C1N04• 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 50 mg of Indomethacin, add 
10 ml of water and allow to stand for 10 minutes, with 
occasional swirling. Add 75 ml of methanol, shake well, add 

sufficient methanol to produce 100.0 
cient of a 

ml and fi
mixture of equa
lter if necessary

l  To 5.0 ml of the filtrate add suffi  
volumes of methanol and phosphate buffer pH 7.2 to produce 
100.0 ml. Measure the absorbance of the resulting solution at 
the maximum at about 320 nm (2.4.7). Calculate the content of 
C19HI6CINO4taking 193 as the specific absorbance at 320 nm. 

Storage. Store protected from moisture. 

Tests 

Related substances. Determine by thin-layer chromatography 

(2.4.17), 

phosphate. 

coating the plate with a suspension of silica gel 

HF254 in a 4.68 per cent w/v solution of sodium dihydrogen 

Mobile phase. A mixture of 70 volumes of ether and 30 

volumes of light petroleum (50° to 70°). 
NOTE--Prepare the following solutions immediately before 
use 

 
Identification 

Test solution. Shake a quantity of the contents cif the -capsules.,  uantity of the powdered suppositories 

Containing 0.1 g of Indomethacin with 5 ml of chloroform, g of Indomethacin as completely as possible in 

filter and use the filtrate. 

A. Dissol 	,q  

Indomethacin Suppositories 
Indomethacin Suppositories contain Indomethacin in a suitable 
suppository base. 
Indomethacin Suppositories contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
indomethacin, C 19H16C1N04. 

Usual strength. 100 mg. 
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Insulin contains not less than 26.5 IU per mg of porcine insulin, 

appropriate, calculated on the dried basis. 

Category. Hypoglycaemic. 

Dose. By subcutaneous, intramuscular or intravenous injection 
or intravenous infusion, in accordance with the needs of the 

paetsiecnrtiP Description. A white or almost white powder. 

Identification 

A. In the Assay, the principal peak due to insulin in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the appropriate 
reference solution. 

B.Determine by liquid chromatography (2.4.14), thepeptide 
fragments, using the following peptide mapping procedure. 

Test solution. Prepare a 0.2 per cent w/v solution of the 

substance under examination in 0.01M hydrochloric acid and 

transfer 500 pl of this solution to a stoppered clean tube. Add 

2.0 ml of HEPES buffer solution pH 7.5 and 400111 of a 0.1 per 

cent w/v solution of Staphylococcus aureus strain V8 

protease. Close the tube and incubate at 25° for 6 hours. Stop 
the reaction by adding 2.9 ml of sulphate buffer solution pH 

2.0. 

Reference solution. Prepare in the same manner as for the test 

solution but using as appropriate, porcine insulin RS or bovine 

insulin RS or human insulin RS in place of the substance 

under examination. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane silica gel (3 pm) with a pore size of 8 nm, 

- column temperature: 40°, 
- mobile phase: A. a mixture of 100 ml of acetonitrile, 

200 ml of sulphate buffer solution pH 2.0 and 700 ml of 

water, 

At initial conditions equilibrate the column for at least 15 
minutes. Carry out a blank run using the above-mentioned 

gradient. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 for the chromatograms 
obtained with the reference solution for the peaks due to 
fragments II and III and the resolution factor between the 
peaks due to fragments II and III is not less than 1.9 for porcine 
and bovine insulin. 

Inject the reference solution and the test solution. The 
chromatograms obtained with the test and reference solution 
are qualitatively similar. In the chromatogram obtained with 
the reference solution identify the peaks due to digest 
fragments I, II and III. 

The profile of the chromatogram obtained with the test 
solution corresponds to that of the chromatogram obtained 
with the reference solution. 

NOTE —The retention time offragment III is the same for 
bovine insulin and for porcine insulin. The retention times of 
fragments II and IV are the same for all insulin. 

Tests 

Light absorption (2.4.7). Absorbance of a 0.05 per cent w/v 

solution in 0.01 M hydrochloric acid at the maximum at about 

276 mu, 0.48 to 0.56. 

Other tests. Comply with the tests for Impurities with molecular 
masses greater than that of insulin, Related proteins and Total 
zinc stated under Insulin Preparations. 

Sulphated ash (2.3.18). Not more than 2.5 per cent, calculated 
on the dried basis, determined on 0.2 g. 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 0.2 g by drying in an oven at 60° at a pressure 
not exceeding 0.7 kPa. 

Assay. Determine as described under Assay of Insulins (2.3.46). 

Test solution. Dissolve a suitable quantity of the substance 

under examination in 0.01 M hydrochloric acid to obtain a 

concentration of 4.0 mg per ml. 

Insulin intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 20 Endotoxin Units 

per mg. 

Storage. Store protected from light, at a temperature not 
exceeding -20° until released by the manufacturer. When 
thawed, it shotild be stored in a refrigerator (2° to 8°) and used 
for the manufacture of preparations within a short period of 

time- 

C256113811\165076S6, or of bovine insulin, C254H377N65075S6, as 

B. a mixture of 200 ml of sulphate buffer 

solution pH 2.0, 400 ml of acetonitrile and 400 ml of 

water, 
- a gradient programme using the conditions given below 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 214 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

0 
60 
65 
70 
71 
80 

Mobile phase A 
(per cent v/v) 

90 
30 
0 
0 
90 
90 

Mobile phase B 
(per cent v/v) 

10 
70 
100 
100 - 
JO 
10 

Insulin 
Crystalline Insulin 

Gly 

Ile 

Glu 
91n-Cys-Cys-Ala-Ser-Val -Cys-S

er-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn 
 

His-Leu-Val-Glu-Ala-Leu -Tyr-Leu-Val-Cys  

Gly 

9Iu 
Arg ltd 

Ala-Lys-Pro-Thr -Tyr-Phe-Phe-Gly  

Mol. Wt. 5777.6 

• fiw 

His-Leu-Cys- y 

Gln 

Asn 

Val 

Phe 

a 

C 25611381N
6507,S6(porcine) 

IP 2018 

INDOMETHACIN SUPPOSITORIES 

50 ml of hot water, filter, wash the residue with hot 
water and Disintegration 

(2.5.1). Use a weighed suppository and 

allow to dry in air. Dissolve the residue in 5 ml of 
ch/oroform 

 
phosphate buffer pH 6.8 

in place of water and operate the 

and evaporate to dryness. The residue complies with the apparatus for 90 minutes. At the end of this period remove the 
following test. suppository, dry with filter paper and weigh. Repeat the 

operation with two further weighed suppositories. Not less 

Determine by infrared absorption spectrophotometry (2.4.6). 
	er cent of each suppository than 75 per 	

is dissolved. 

RS 
Sr with the reference spectrum of indomethacin. 

	
Other tests. 

Comply with the tests stated under Suppositories. 
spectrum with that o Compare the spe

btained with indomethacin 

B. Shake a quantity containing 25 mg of Indomethacin with Assay. Weigh 10 suppositories and powder or cut into small 

5 ml of water 

until the base dissolves; a white suspension is pieces. Weigh a quantity of the powder or small pieces 

produced. Add 2 ml of 2 Msodium hydroxide; a bright 
yellow containing about 0.1 g of Indomethacin, add 5 necessary, 

 0 ml of methanol, 

colour is produced which fades rapidly. 
	

shake until the dispersion is complete and, if 
	filter. 

To 2.0 ml add sufficient of a mixture of equal volumes ml.  
of 

methanol and phosphate buffer pH 7.2 
to produce 100.0  

Measure the absorbance of the resulting ,ate the content of 
solution at the 

maximum at about 320 nm (2.4.7). Calcula  

Coll 16C1N04 

taking 193 as the specific absorbance at 320 nm. 

2292 

Tests 

Related substances. 
Determine by liquid chromatography 

(2.4.14) 

NO  

Test solution (a). 
Powder or cut into small pieces a suitable 

number of suppositories, dissolve a quantity containing 0.1 g 

of Indomethacin in sufficient 
methanol to produce 50 ml. 

Reference solution (a). 
Dilute 3 volumes of test solution (a) 

to 100 volumes with the mobile phase. 

Chromatographic system 	 asked with 
- a stainless steel column 30 cm x 4 mm, p 

octadecylsilane bonded to porous silica (10 prn) (such 

as Bondapack C18), 
- mobile phase: a mixture of 60 volumes of 

methanol and 

40 volumes of 0.2 per cent v/v solution of 
ortho-

phosphoric acid, 

- flow rate: 2 ml per minute, 

-
spectrophotometer set at 320 nm, 

- injection volume: 20 
The sum of the areas of any secondary peaks that elute before 
the principal peak in the chromatogram obtained with test 
solution (a) is not greater than the area of the peak in the 

obtained with reference solution (a). 

TE— re 
Ppare the following solutions freshly. 

chromatogram 
Repeat the procedure but using the f

ollowing freshly prepared 

o solutions and a detection wavelength f 

Test solution (b). Dilute 
10 volumes of test solution (a) to 

20 volumes with the mobile phase. 

Reference solution (b). 
A solution containing 0.001 per cent 

w/v of 4-
chlorobenzoic acid 

in the mobile phase. 

In the chromatogram obtained with test solution 
(b)
before the 

the sum 

of the areas of any 

rinc 	

secondary peaks that elute 

pipal peak, other than those determined e 
in 
chromat 

test so ogram lution 

(a), is not greater than the area of the peak in th 
obtained with reference solution (b). 
The column efficiency, determined using the principal peak in 
the chromatogram obtained with reference solutiOn (a), should 
be not less than 7500 theoretical plates per metre. 

Storage. 
Store protected from moisture at a temperature not 

exceeding 30°. 

Gin 

Asn 

Phe 

Gly 

Ile 

Gln-CYs-Cys-Thr-Ser-Ile -CYs
-Ser-Leu-Tyr-Gin-Leu-Glu-Asn-Tyr-Cys-Glu 	

- 

His-Leu -Cys-Gly-Ser-His -Leu
-Val-Glu-Ala-Leu-Tyr-Leu-Val-Cr 

 

Gly 

Arg 

Ala-Lys-Pro-Thr -Tyr-Phe-Phe-Gly  

Insulin is the specific natural antidiabetic principle Ob

. 5733.5 
 

C25 	N65075S6 (bovine) 	 ed  

from the, pancreas of either the pig or the ox and purified. 



BIPHASIC INSULIN INJECTION 
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1132018 	 INSULIN ZINC SUSPENSION 

Labelling. The label states (1) the animal source or sources of 
the insulin; (2) where applicable, that the material is free from 
bacterial endotoxins; (3) the storage conditions. 

NOTE - 0.0345 mg of porcine or 0.0342 mg of bovine insulin 
is equivalent to 1 Unit of insulin. 

Biphasic Insulin Injection 

Biphasic Insulin Injection is a sterile suspension of crystals 
containing bovine insulin in a solution of porcine insulin. 

Biphasic Insulin Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated number of IU of 
Insulin. 

Usual strength. 40 IU per nil (30: 70). 

Description. A white suspension. When examined under a 
microscope, the majority of the particles appear as 
rhombohedral crystals, with a maximum dimension of the 
crystals greater than 10 gm but rarely exceeding 40 gm. 

Identification 

In the chromatograms obtained in the Assay the position of 
the peaks due to the two insulins in the chromatogram 
obtained with the test solution correspond to those of the 
principal peaks in the chromatogram obtained with the 
appropriate reference solution. 

Tests 

pH (2.4.24). 6.6 to 7.2. 
Total zinc. 26.0 gg to 37.5 gg per 100 IU of insulin, determined 
by either of the methods stated under Insulin Preparations. 

Insulin in the supernatant. 22.0 per cent to 28.0 per cent of 
insulin in solution, determined as stated under Insulin 
Preparations. 
Other tests. Comply with the tests stated under Insulin 
Preparations. 
Assay. Determine as described underAssay of Insulins (2.3.46). 

Test solution. To 10 ml of the preparation under examination 
add 40 gl of 5 Mhydrochloric acid, mix well, allow to stand for 
1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 
40 IU per ml. 

Insulin Zinc Suspension 
I.Z.S; Insulin Zinc Suspension (Mixed); I.Z.S (Mixed); 

Insulin Lente 

Insulin Zinc Suspension is a sterile, buffered siAtierisionkif 
Insulin in the form of a complex obtained by the addition of 

Insulin Zinc Suspension contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated number oflu of 
Insulin. 

Usual strengths. 40 IU per ml; 80 IU per ml. 

Description. A white suspension which on standing deposits 
a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the majority of the 
particles in the suspension are seen as rhombohedral crystals, 
with a maximum dimension greater than 10 gm but rarely 
exceeding 40 gm; a considerable number of particles have no 
uniform shape and do not exceed 2 gm in maximum dimension. 

Identification 

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate. 

Tests 

pH (2.4.24). 6.9 to 7.5. 

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 80 IU per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU of insulin and add 1 ml of 0.1M 

hydrochloric acid, 10 ml of alkaline borate buffer 

pH 9.0,1 ml of 0.1M sodium hydroxide, 2 ml of a 0.0009 per 
cent w/v solution of trypsin in 0.01M hydrochloric acid. Mix, 

allow to stand for 10 minutes and add 3 ml of zincon solution 

and sufficient water to produce 50 ml. Allow to stand for 
1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of zinc 

sulphate solution and 6 volumes of water. 

Zinc in solution. Not more than 70 per cent of the total zinc 
(fdrpteparatitins containing 40 IU per ml) and not more than 
55 per cent of the total zinc (for preparations containing 8 0  IU 

per ml), determined by the method described in the test for 

Total zinc, using 1 ml of the clear supernatant liquid obtained 
by centrifuging and beginning at the words "add 

ml of 03 Mhydrochloric acid,  

Insulin extractable with buffered acetone solution. 27 per cent 
to 40 per cent, determined by the following method. Centrifuge 
a volume containing 400 IU and reject the supernatant liquid. 
Suspend the residue in 3.3 ml of water, add 6.6 ml of buffered 
acetone solution, stir for 3 minutes and again centrifuge. 
Transfer the supernatant liquid as completely as possible to a 
long-necked, round-bottomed flask, add 0.3 g of nitrogen-
free mercuric oxide, 3 g of anhydrous sodium sulphate, and 6 
ml of nitrogen free sulphuric acid, heat over a low flame until 
the liquid is colourless and boil for a further 30 minutes. Allow 
to cool, dilute carefully with water, add 1 g of zinc powder, 
shake and allow to stand for 10 minutes. Add an excess of 
sodium hydroxide solution, immediately connect the flask to 
an ammonia distillation apparatus, mix the contents and disfri 
the liberated ammonia into 20 ml of 0.005 Msulphuric acid 
prepared with carbon dioxide-free water. Rinse the condenser 
tube into the flask containing the distillate, add sufficient 
carbon dioxide-free water to produce a total volume of about 
50 ml and titrate the excess of sulphuric acid with 0.01 M 
sodium hydroxide to pH 6.0, using a glass electrode. 
Centrifuge a further volume containing 400 IU and reject the 
supernatant liquid. Dissolve the residue in 10 ml of a 5 per 
cent w/v solution of nitrogen free sulphuric acid, transfer to 
a long-necked, round-bottomed flask, and repeat the 
procedure described above beginning at the words "add 0.3 g 
ofnitrogen-free mercuric oxide, ". Calculate the percentage 
of insulin extractable with the buffered acetone solution from 
the formula 100A/B, where A is the volume of 0.005 M 
sulphuric acid used in the first determination and B is the 
volume used in the second determination. 

The result of the test is not valid unless in carrying out the 
first determination omitting the insulin preparation, not more 
than 0.2 ml of 0.005 Msulphuric acid is required. 

Insulin in solution. Determine by liquid chromatography 
(2.4.14). 

Test solution. For preparations containing 100 IU per ml 
Centrifuge a well-shaken suspension of the preparation under 
examination, transfer 2.0 ml of the supernatant liquid to a 5 ml 
volumetric flask, dilute to volume with 0.03 Mhydrochloric 
acid and mix well. 

Reference solution (a). Prepare as test solution but using 
2.5 ml of the supernatant liquid in place of 2.0 ml. 

Reference solution (b). Use 5 ml of the supernatant liquid. 

Reference solution (c). Weigh 4.5 mg of bovine insulin RS 
into a 100-ml volumetric flask containing 50 nil of 0.025 M 
hydrochloric acid, dissolve by shaking for 5 minutes, dilute 
to volume with 0.025 Mhydrochloric acid and Mix to obtain 
a solution containing approximately 1 Unit per mi. 

• 

Use the chromatographic system as described under Assay. 

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or 
reference (b), as the case may be, is not more than that of the 
principal peak in the chromatogram obtained with reference 
solution (c). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. To 10 ml of the preparation under examination 
add 40 ml of 5 Mhydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 
20 IU per ml. 

Reference solution (a). A 0.08 per cent w/v of bovine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (b). A 0.08 per cent w/v of porcine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin RS and 0.04 per cent w/v of porcine 
insulin RS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin. 

Reference solution (d). A 0.04 per cent w/v each of human 
insulin RS and porcine insulin RS in 0.025 M hydrochloric 
acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica 
(5 gm) (Such as Ultrasphere ODS), 

- column temperature. 45°, 
- mobile phase. a mixture of 72.5 volumes of 0.1 Msodium 

dihydrogen phosphate adjusted to pH 2.0 with 
orthophosphoric acid and 27.5 volumes of acetonitrile, 
flow rate 1 ml per minute, 

- spectrophotometer set at 214 nm, 
- injection volume: 50 gl. 

The test is not valid unless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the concentration of 
acetonitrile in the mobile phase by slight decrease or increase 
until the required resolution is obtained. In the chromatogram 
obtained with reference solution (d) the two principal peaks, 
in order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks arc due to the corresponding 
monodesamido derivatives. 

Inject eithey-of 'reference solutions (a), (b) and (c). The test is 
not valid unle-ss the relative standard deviation of the area of 
the frincipal peak is not more than 2.0 per cent. 

zinc chloride to insulin in a manner such that the insulin is in 
a form insoluble in water. It may be prepared by mixin g  
aseptically about 3 volumes of Insulin Zinc Suspensio n 

 (Amorphous) and about 7 volumes of Insulin Zinc Suspension 
(Crystalline) and distributing the mixture aseptically into sterile 
containers which are then sealed so as to exclude micro_ 
organisms. 
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Reference solution (b). Use 5 ml of the supernatant liquid. 

INSULIN ZINC SUSPENSIONN (AMORPHOUS) 

Inject the test solution. If necessary, make further adjustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
insulin and show shorter retention times. A small reduction in 
the concentration of acetonitrile increases the retention time 
of insulin peak relatively more than those of the preservatives. 
If necessary, after having carried out the chromatography of a 
solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient time in order to 
elute any interfering substances before injecting the next 
solution. 

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 
declared content of insulin in bovine insulin RS, porcine 
insulin RS or human insulin RS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin. 

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze. 

Labelling. The label states (1) the strength in terms of the 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions. 

Insulin Zinc Suspension (Amorphous) 

Amorph. I.Z.S.; Prompt Insulin Zinc Suspension 

Insulin Zinc Suspension (Amorphous) is a sterile, buffered 
suspension of Insulin in the form of a complex obtained by 
the addition of zinc chloride to insulin in a manner such that 
the solid phase of the suspension is amorphous. It may be 
prepared by adding aseptically to crystalline insulin having a 
potency not less than 23 IU per mg, calculated on the dried 
basis, a suitable quantity of zinc chloride, an appropriate 
amount of a suitable substance to render the preparation 
isotonic with blood and a sufficient quantity of a suitable 
bactericide. It is distributed aseptically into sterile containers 
which are then sealed so as to exclude micro-organisms. 

Insulin Zinc Suspension (Amorphous) contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
number of IU of Insulin. 

Category. Hypoglycaemic. 

Dose. By subcutaneous injection, in accordance with the needs 
of the patient. 

Usual strengths. 40 IU per ml; 80 IU per ml. 

a 

Description. A white suspension which on standing deposits 

 a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the particles 
suspension are seen to have no uniform shape and rarely 
exceed 2 gm in maximum dimension. 

Identification 

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate. 

Tests 

pH (2.4.24). 6.9 to 7.5. 

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 80 IU per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU of insulin and add 1 ml of 0. 1 M 
hydrochloric acid, 10 ml of alkaline borate buffer 
pH 9.0,1 ml of 0.1 Msodium hydroxide, 2 ml of a 0.0009 per 
cent w/v solution of trvpsin in 0.01 M hydrochloric acid. 
Mix, allow to stand for 10 minutes and add 3 ml of zincon 
solution and sufficient water to produce 50 ml. Allow to stand 
for 1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of :inc 

sulphate solution and 6 volumes of water. 

Zinc in solution. Not more than 70 per cent of the total zinc 
(for preparations containing 40 IU per ml) and not more than 
55 per cent of the total zinc (for preparations containing 80 IU 
per ml), determined by the method described in the test for 
Total zinc, using 1 ml of the clear supernatant liquid obtained 
by centrifuging and beginning at the words "add 
1 ml of 0.1 Mhydrochloric acid,  

Insulin in solution. Determine by liquid chromatography 
(2.4.14). 

Test solution. (for preparations containing 100 IU per ml) 
centrifuge a well-shaken suspension of the preparation under 
examination, transfer 2.0 ml of the supernatant liquid to a 5 nil 
volumetric flask, dilute to volume with 0.03 M hydrochloric 

acid and mix well. 

. Reference sONtion (a). Prepare as test solution but 

2.5 ml of the supernatant liquid in place of 2.0 ml. 

Reference solution (c). Weigh 4.5 mg of bovine insulin RS 
into a 100-ml volumetric flask containing 50 ml of 0.025 M 
hydrochloric acid, dissolve by shaking for 5 minutes, dilute 
to volume with 0.025 Mhydrochloric acid and mix to obtain 
a solution containing approximately 1 Unit per ml. 

Use the chromatographic system as described in the Assay. 

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or (b), as 
the case may be, is not more than that of the principal peak in 
the chromatogram obtained with reference solution (c). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 
oe" 

Test solution. To 10 ml of the preparation under examination 
add 40 ml of 5 Mhydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 
20 IU per ml. 

Reference solution (a). A 0.08 per cent w/v of bovine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (b). A 0.08 per cent w/v of porcine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin RS and 0.04 per cent w/v of porcine 
insulin RS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin. 

Reference solution (d). A 0.04 per cent w/v each of human 
insulin RS and porcine insulin RS in 0.025 M hydrochloric 
acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed 

with octadecylsilane bonded to porous silica 
(5 pm), 
column. temperature 45°, 

- mobile phase. a mixture of 72.5 volumes of 0.1 Msodium 
dihydrogen phosphate adjusted to pH 2.0 with 
phosphoric acid and 27.5 volumes of acetonitrile, 

- flow rate 1 ml per minute. 
- spectrophotometer set at 214 nm, 
- injection volume: 501.11. 

The test is not valid unless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the concentration of 
acetonitrile in the mobile phase by slight decreas6 or-increase 
until the required resolution is obtained. In the chromatogram 
obtained with reference solution (d) the two .principal peaks, 

INSULIN ZINC SUSPENSIONN (CRYSTALLINE) 

in order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks are due to the corresponding 
monodesamido derivatives. 

Inject either of reference solutions (a), (b) and (c). The test is 
not valid unless the relative standard deviation of the area of 
the principal peak is not more than 2.0 per cent. 

Inject the test solution. If necessary, make further adjustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
insulin and show shorter retention times. A small reduction in 
the concentration of acetonitrile increases the retention time 
of insulin peak relatively more than those of the preservatives. 
If necessary, after having carried out the chromatography of a 
solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient time in order to elute 
any interfering substances before injecting the next solution. 

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 
declared content of insulin in bovine insulin RS, porcine 
insulin RS or human insulin RS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin. 

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze. 

Labelling. The label states (1) the strength in terms of the 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions. 

Insulin Zinc Suspension (Crystalline) 
Cryst. I.Z.S.; Extended Insulin Zinc Suspension 

Insulin Zinc Suspension (Crystalline) is a sterile, buffered 
suspension of Insulin in the form of a complex obtained by 
the addition of zinc chloride to insulin in a manner such that 
the insulin is in the form of crystals insoluble in water. It may 
be prepared by adding aseptically to crystalline insulin having 
a potency not less than 23 IU per mg, calculated with reference 
to the dried substance, a suitable quantity of zinc chloride, an 
appropriate amount of a suitable substance to render the 
preparation isotonic with blood and a sufficient quantity of a 
suitable bactericide. The solution is partially neutralised to 
allow-;ZTystaltisation to occur and the pH of the crystalline 
suspension is adjusted to about 7.2. The suspension is 

using 
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distributed aseptically into sterile containers which are then 
sealed so as to exclude micro-organisms. 

Insulin Zinc Suspension (Crystalline) contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
number of IU of Insulin. 

Category. Hypoglycaemic. 

Dose. By subcutaneous injection, in accordance with the needs 
of the patient. 

Usual strengths. 40 IU per ml; 80 IU per ml. 

Description. A white suspension which on standing deposits 
a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the particles in the 
suspension are seen to be rhombohedral crystals, the majority 
having a maximum dimension greater than 10 }AM but rarely 
exceeding 40 JAM. 

Identification 

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate. 

Tests 

pH (2.4.24). 6.9 to 7.5. 

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 801U per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU of insulin and add 1 ml of 0. 1 M 

hydrochloric acid, 10 ml of alkaline borate buffer pH 9.0, 

1 ml of 0.1 Msodium hydroxide, 2 ml of a 0.0009 per cent w/v 

solution of t►ypsin in 0.01 M hydrochloric acid. Mix, allow to 
stand for 10 minutes and add 3 ml of zincon solution and 

sufficient water to produce 50 ml. Allow to stand for 
1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of zinc 

sulphate solution and 6 volumes of water. 

Zinc in solution. Not more than 70 per cent of the total zinc 
(for preparations containing 40 IU per ml) and not more than 
55 per cent of the total zinc (for preparations containing 80 IU 
per ml), determined by the method described in the test for 
Total zinc, using 1 ml of the clear supernatant liquid obtained 
by centrifuging and beginning at the W,ords "add 

Insulin extractable with buffered acetone solution. Not more 
than 15 per cent, determined by the following method. 
Centrifuge a volume containing 400 IU and reject the 
supernatant liquid. Suspend the residue in 3.3 ml of water, 
add 6.6 ml of buffered acetone solution, stir for 3 minutes and 
again centrifuge. Transfer the supernatant liquid as completely 
as possible to a long-necked, round-bottomed flask, add 0.3 g 
of nitrogen free mercuric oxide, 3 g of anhydrous sodium 
sulphate, and 6 ml of nitrogen-free sulphuric acid, heat over 
a low flame until the liquid is colourless and boil for a furth er 

 30 minutes. Allow to cool, dilute carefully with water, add 1 g 
of zinc powder, shake and allow to stand for 10 minutes. Add 
an excess of sodium hydroxide solution, immediately connect 
the flask to an ammonia distillation apparatus, mix the contents 
and distil the liberated ammonia into 20 ml of 0.005 Msulphuric 

acid prepared with carbon dioxide-free water. Rinse the 
condenser tube into the flask containing the distillate, add 
sufficient carbon dioxide-free water to produce a total volume 
of about 50 ml and titrate the excess of sulphuric acid with 
0.01 Msodium hydroxide to pH 6.0, using a glass electrode. 

Centrifuge a further volume containing 400 IU and reject the 
supernatant liquid. Dissolve the residue in 10 ml of a 5 per 
cent w/v solution of nitrogen-free sulphuric acid, transfer to 

a long -necked, round -bottomed flask, and repeat the 
procedure described above beginning at the words "add 0.3 g 
ofnitrogen -free mercuric oxide, ". Calculate the percentage 
of insulin extractable with the buffered acetone solution from 
the formula 100A/B, where A is the volume of 0.005 M 

sulphuric acid used in the first determination and B is the 

volume used in the second determination. 

The result of the test is not valid unless in carrying out the 

first determination omitting the insulin preparation, not more 

than 0.2 ml of 0.005 Msulphuric acid is required. 

Insulin in solution. Determine by liquid chromatography 

(2.4.14). 

Test solution. For preparations containing 100 IU per ml. 
Centrifuge a well-shaken suspension of the preparation under 
examination, transfer 2.0 ml of the supernatant liquid to a 5 ml 

volumetric flask, dilute to volume with 0.03 M hydrochloric 

acid and mix well. 

Reference solution (a). Prepare as the test solution but using 
2.5 ml of the supernatant liquid in place of 2.0 ml. 

Reference solution (h). Use 5 ml of the supernatant liquid. 

Reference solution (c). Weigh 4.5 mg of bovine insulin RS 

into a 100-ml volumetric flask containing 50 ml of 0.025 M 

hydrochloric acid, dissolve by shaking for 5 minutes, dilute 
to volume with 0.025 M hydrochloric acid and mix to obtain 

a goidion-containing approximately 1 Unit per ml. •-tnu 

Use the chromatographic system as described under AssaY. 

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or 
reference (b), as the case may be, is not more than that of the 
principal peak in the chromatogram obtained with reference 

Preparat ions

os o tl hueti ro nt  (sc 

tests . 
(CInjomecptilo).yns 

with the tests stated under Parenteral 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. To 10 ml of the preparation under examination 
add 40 ml of 5 M hydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 

20e lUerePer  Reference solution (a). A 0.08 per cent w/v of bovine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (b). A 0.08 per cent w/v of porcine insulin 
RS in 0.025 M hydrochloric acid. 

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin RS and 0.04 per cent w/v of porcine 
insulin RS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin. 

Reference solution (d). A 0.04 per cent w/v each of human 
insulin RS and porcine insulin RS in 0.025 M hydrochloric 
acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane chemically bonded to porous silica 
(5 gm), 

- column temperature. 45°, 
- mobile phase. a mixture of 72.5 volumes of 0.1 M sodium 

dihydrogen phosphate adjusted to pH 2.0 with 
orthophosphoric acid and 27.5 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 214 nm, 

- injection volume: 50 gl. 

The test is not valid unless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the concentration of 
acetonitrile in the mobile phase by slight decrease or increase 
until the required resolution is obtained. In the chromatogram 
obtained with reference solution (d) the two principal peaks, 
m order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks are due to the corresponding 
monodesamido derivatives. 

Inject either of reference solutions (a), (b) and (d). The tilt is , . 
not valid unless the relative standard deviation of the area of 
the principal peak is not more than 2.0 per cwt. 

Inject the test solution. If necessary, make further adjustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
insulin and show shorter retention times. A small reduction in 
the concentration of acetonitrile increases the retention time 
of insulin peak relatively more than those of the preservatives. 
If necessary, after having carried out the chromatography of a 
solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient time in order to elute 
any interfering substances before injecting the next solution. 

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 
declared content of insulin in bovine insulin RS, porcine 
insulin RS or human insulin RS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin. 

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze. 

Labelling. The label states (1) the strength in terms of the 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions. 

Invert Sugar Injection 

Invert Sugar Injection is a sterile solution of a mixture of equal 
amounts of Dextrose and Fructose in Water for Injections, or 
an equivalent sterile solution produced by the hydrolysis of 
Sucrose in Water for Injections. It contains no antimicrobial 
agent. 

Invert Sugar Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the labelled amount of C6H1206. 

Usual strengths. 5, 10, and 20 per cent w/v. 

Description. A clear, colourless or faintly straw-coloured 
solution. 

Identification 

To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; the 
solution remains blue and clear. Heat to boiling, a copious red 
precipitate is formed. 

Tests 

pil(2:4.24)..3:0 -to 6.5. 

5-Hydroxymethylfurfural and Related substances. Dilute a 
yohnererJanung 1.0 g of invert sugar to 500.0 ml with Water 1 ml of 0.1 M hydrochloric aci 
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13. It gives reaction (A) of chlorides and reaction (B) of sodium 
sal Is (2.3.1). 

gi sts  

I (2.4.24). 3.0 to 6.5. 

Hydroxymethylfurfural and Related substances. Dilute a 
,lume containing 1.0 g of invert sugar to 500.0 ml with water 
d measure the absorbance (2.4.7) of the resulting solution 
the maximum at about 284 nm; absorbance at about 284 nm, 
It more than 0.25. 
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and measure the absorbance (2.4.7) of the resulting solution 
at the maximum at about 284 nm; absorbance at about 284 nm, 

not more than 0.25. 

Heavy metals (2.3.13). 	 ml 
ater 

A solution prepared by evaporating a 

volume containing 4.0 g of invert sugar to 10 and adding 

2 ml of dilute acetic acid and sufficient w to produce 

25 ml complies with the limit test for heavy metals, Method A 

(5 ppm)' Chlorides (2.3.12). 2 ml of the injection complies with the limit 

test for chlorides (125 ppm). 

Bacterial endotoxins 
(2.2.3). Not more than 0.5 Endotoxin Unit 

per ml. 

Completeness of inversion 
NOTE - Invert Sugar Injection that is produced by mixing 

Dextrose and Fructose is exempt from this test. 

Determine by liquid chromatography (2.4.14). 

Test solution. Transfer as  measured volume of the preparation 

under examination contining about 2.5 g of invert sugar to a 

100-m1 volumetric flask, dilute to volume with 
water and mix. 

Reference solution. Prepare a solution in water containing 

known concentrations of about 0.25 mg of sucrose and abo 

12.5 mg of dextrose per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with a 

strong cation-exchange resin consisting of sulphoin the 
nated 

cross-linked styrene-divinylbenzene copolymer 

calcium form (9 pm), 

- mobile phase: water, 

- flow rate: 1 ml per minute, 

- column temperature. 40°, 

- refractive index detector,  

Invert Sugar and Sodium Chloride 

Injection 
Sodium Chloride and Invert Sugar Intravenous 

Infusion 

Invert Sugar and Sodium Chloride Injection is a sterile solution
n 

 of a mixture of equal amounts of Dextrose and Fructose 
ion  

Water for Injections to which the required amount of Sodium 
Chloride is added. Invert sugar may be prepared by 

hydrolysis of Sucrose. 
Invert Sugar and Sodium Chloride Injection contains notf the 

less 

than 95.0 per cent and not more than 105.0 per cent o 
stated amounts of sodium chloride, NaC1, and invert sugar, 

C6H 1206. It contains no antimicrobial agent. 

tren ths. 
Injections containing the following amounts 

Sodium Chloride 
(NaCI) 

( per cent w/v) 

0.45 

0.45 

0.90 
0.90 

Description. 
A clear, colourless or faintly straw

-cc 

solution. 

Identification 

A: To 1 ml ad-01'0.05 ml of potassium cupri-tartrate 
a 
s 

the solution remains blue and clear. Heat to boil ing, 

r*Drecipitate is formed. 

Completeness of inversion 

NOTE - Invert Sugar and Sodium Chloride Injection that is 
produced by mixing Dextrose and Fructose is exempt from 

tDheistetrmesti  

.ne by liquid chromatography (2.4.14). 

Test 51 solution. Transfer a measured volume of the preparation 
under examination containing about 2.5 g of invert sugar to a 
110-m1 volumetric flask, dilute to volume with water and mix. 

Reference solution. Prepare a solution in water containing 
known concentrations of about 0.25 mg of sucrose and about 
12.5 mg of dextrose per ml. 

C hromatographic system 
a stainless steel column 30 cm x 7.8 mm, packed with a 

.. strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
calcium form (9 gm), 

- column temperature: 40°, 
- mobile phase: water, 

flow rate: 1.0 ml per minute, 
- refractive index detector, 
- injection volume: 20 

Inject the reference solution. The sucrose elutes first and the 
peak is baseline separated from the dextrose peak. The relative 
standard deviation for replicate injections is not more than 
2 .0 per 

 

Inject the reference solution and the test solution and measure 
the responses for the sucrose peak. Calculate the content of 
sucrose in the volume taken of the preparation under 
examination. Not more than 1.5 per cent of the quantity of 
nvert sugar in the volume taken of the preparation under 
examination, based on the value stated on the label, is found. 

Heavy metals (2.3.13). A solution prepared by evaporating a 
volume containing 4.0 g of invert sugar to 10 ml and adding 
2  ml of dilute acetic acid and sufficient water to produce 
25  ml complies with the limit test for heavy metals, Method A 
(5  ppm). 

Bacterial endotoxins (2.2.3). Not more than 0.5 EtidatoxiiiUnit 
Per mi. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For sodium chloride - Titrate a measured volume 
containing about 0.1 g of Sodium Chloride with 0.1 Msilver 
nitrate using potassium chromate solution as indicator. 

1 ml of 0.1 Msilver nitrate is equivalent to 0.005844 g of NaCl. 

For invert sugar - Transfer 50.0 ml of cupri-tartaric solution 
into a 400-m1 beaker, add 48 ml of water, mix and add 2.0 ml of 
the preparation under examination that has been diluted 
quantitatively with water, if necessary, to a 5.0 per cent 
concentration. Cover the beaker with a watch glass, heat the 
solution, regulating the heat so that boiling begins in 4 minutes 
and continue boiling for 2 minutes. Filter the hot solution at 
once through a tared porcelain filtering crucible, wash the 
precipitate with water maintained at 60°, then with 10 ml of 
ethanol (95 per cent). Dry at 105° to constant weight. Carry 
out a blank determination and make any necessary correction. 
The corrected weight of the precipitate so obtained is not less 
than 204.0 mg and not more than 224.4 mg. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) whether it is produced by 
hydrolysis of Sucrose or by mixing Dextrose and Fructose; 
.(2) the strength as the percentage w/v of sodium chloride and 
invert sugar; (3) total osmolar concentration in mOsmol per 
litre; (4) approximate concentrations, in millimoles per litre, of 
the sodium and chloride ions; (5) that the injection should not 
be used if it contains visible particles. 

Invert Syrup 
Invert Syrup is a mixture of glucose and fructose prepared by 
hydrolysing a 66.7 per cent w/w solution of Sucrose with a 
suitable mineral acid, such as hydrochloric acid and 
neutralising the resulting solution using calcium carbonate or 
sodium carbonate. The degree of inversion is at least 95 per 
cent. 

Invert Syrup contains not less than 67.0 per cent w/w of the 
stated amount of reducing sugars, expressed as invert sugar. 

Category. Sweetener. 

Description. A clear, colourless to pale straw-coloured syrupy 
liquid. Miscible with water, producing a clear solution; it 
dissolves in ethanol (95 per cent) with the formation of an 
insoluble residue. 

Identification 

A . Heat l g with 10 ml of water and 5 ml of cupri-tartaric 
solution, a red precipitate is formed. 

quantitatively with water, if necessary, to a 5.0 per cent 

concentration. Cover the beaker with a watch glass, heat 
the solution, regulating the heat so that boiling begins 
in 4 minutes and continue boiling for 2 minutes. Filter the 
hot solution at once through a tared porcelain filtering 

crucible, wash the precipitate with 	
ai water mntained at 

60°, then with 10 ml of 
ethanol (95 per cent). Dry at 105° 

to constant weight. Carry out a blank determination and make 
any necessary correction. The corrected weight of the 
precipitate so obtained is not less than 204.0 mg and not 

than 224.4 mg. 

Storage. 
Store in single dose containers at a temperature not 

exceeding 30°. 

Labelling. 
The label states (1) whether it is produced by 

hydrolysis of Sucrose or by mixing Dextrose and Fructose 
(2) the strength as the percentage w/v of invert sugar; (3) total 
osmolar concentration in mOsmol per litre; (4) that the injection  

should not be used if it contains visible particles. 

- injection volume: 20 
Inject the reference solution. The sucrose elutes first and the 

	s  of Sodium Chloride, NaCI, and invert sugar, C6 12 6• 

peak is baseline separated from the dextrose peak. The relative 
standard deviation for replicate injections is not more than 

2.0 per cent. 
Inject the reference solution and the test solution 

and
ontent of 
measure 

the responses for the sucrose peak 
of 

. Calculate the c 

sucrose in the volume taken 	
the preparation under 

examination. Not 	 more, than 1.5 per cent of the quantity 

of invert sugar in the volume taken of the preparation 
under examination, based on the value stated on the label, is 

found. 

Other tests. 
Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. Transfer 50.0 ml of cupri- tartaric- soluion intb 
the 

400 ml beaker, add 48 ml of water, mix and add .2 
t
.0 m l of 

preparation under examination that has been dilk4
y  

23 

Invert Sugar 

(C614 12°) 
(per cent w/v) 

5 
10 

5 
10 



Storage. Store at a temperature between 35° to 45°. 
eii ,  

Iopanoic Acid 

Category. Antiseptic; used in the treatment of thyroid 
deficiency. 

Description. Greyish violet brittle plates or small crystals with 
a metallic sheen; odour, irritant. It volatalises slowly at room 
temperature. 

Identification 

A.When heated gently it gives violet vapours which condense 
forming a bluish-black crystalline sublimate. 

B.A saturated solution yields a blue colour in the presence of 
starch solution which disappears when the solution is heated 
and reappears when it is cooled. 

Tests 

Bromides and chlorides. Not more than 250 ppm, determined 
by the following method. Triturate 3.0 g with 20 ml of water, 
filter, wash the filter, dilute the filtrate to 30 ml with water and 
add 1 g of zinc powder. When the solution is decolorised, 
filter and wash the filter with sufficient water to produce 40 ml 
of filtrate. To 10 ml of this solution add 3 ml of 10 M ammonia 
an d 6 ml of silver nitrate solution, filter, wash the filter with 
water and dilute to 20 ml with water. To 10 ml of the filtrate add 
1.5 ml of nitric acid. After 1 minute any opalescence produced 
is not more intense than that produced in a solution prepared 
at the same time by mixing 10.75 ml of water, 0.25 ml of 
0.01 M hydrochloric acid, 0.2 ml of 2 M nitric acid and 0.3 ml 
of silver nitrate solution. 

CIII-112I3NO2 	 Mol. Wt. 570.9 

Iopanoic Acid is (RS)-2-(3-amino-2,4,6-tri-iodobenzyl)butanoic 
acid. 

Iopanoic Acid contains not less than 98.5 per cent and not 
more than 1 0 1.0 per cent of C II H 12 1 3NO2, calculated on the 
dried basis. 

Category. Antihyperthyroidism. 

Dose. Orally, 500 mg to 1 g once daily. 

Description. A white or yellowish-white powder. 

Identification 

Tests B and C may be omitted if tests A is carried out. Tests A 
may be omitted if tests B and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with iopanoic acid 
RS or with the reference spectrum of iopanoic acid. 

B. Spray the plate obtained in the test for Related substances 
with a 0.1 per cent w/v solution of 4-dimethylamino-
cinnamaldehyde in a mixture of 1 volume of hydrochloric 
acid and 99 volumes of ethanol (95 per cent). The principal 
spot in the chromatogram obtained with test solution (b) 
corresponds to the spot in the chromatogram obtained with 
reference solution (a). 

C. Heat 50 mg carefully in a small porcelain dish over a flame: 
violet vapour is evolved. 

Io dine 

1 2 
	 Mol. Wt. 253.8 

Iodine contains not less than 99.5 per cent and not more 
than 100.5 per cent of I,. 

N H2  

IOPANOIC ACID 
IP 2018 
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Calculate the content of r
educing sugar expressed as invert 

sugar in 100 ml of the diluted so  

Quantity of prepared Invert sugar Quantity of invert 

solution required 	factor* 	sugar per 100 ml Tests 

pH (2.4.24). 5.0 to 6.0. 

Arsenic (2.3.10). To 4.0 g, add 50 ml of water and 10 ml of 

brominated hydrochloric acid, 
allow to stand for 5 minutes 

f bromine by adding anal) chloride 
and remove the excess o  
solution AsT and dilute to 100 ml with water. 25 ml of this 

solution complies with the limit test for arsenic (1 ppm), using 

1 ml of arsenic standard solution (1 ppm). 

Lead 
(2.3 .1 5). Prepare two solutions as follows. For solution 

(a) add 5 ml of 6 M acetic acid to 12 g of the syrup. For 

solution (b) add 5 ml of 6 M acetic acid and 2 ml of lead 

standard solution (10 ppm Pb) 
to 2.0 g of the syrup. Make 

solutions (a) and (b) alkaline with 5 
M ammonia, if necessary, 

and to each add 1 ml 
of potassium cyanide solution PbT. 

If the 
The 

solutions should not be more than faintly opalescent.  
colours of the solutions differ, equalise by the addition of a 
few drops of a highly diluted solution of burnt sugar oro her 

nt 
non-reactive substance. Dilute each solution to 50 ml with 

water, 
add 0.1 ml of a 10 per ce w/v solution of 

sodium 

sulphide 
to each and mix thoroughly. When viewed against a 

white background, the colour produced in solution (a) is not 
more intense than that produced in solution (b) (2 ppm). 

Refractive index (2.4.27). 1.4608 to 1.4630. 

Sulphur dioxide (2.3.40). Not more than 70 ppm. 

Weight per m1(2.4.29). 1.33 8 to 1.344 g. 

Sulphated ash (2.3.1 8). Not more than 0.1 per cent. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Dilute the syrup so that the volume of the diluted  
solution required in the following method is between 1 5 to 

50 ml. Add 10.0 ml of cupri-tartaric solution to a 300-ml conic al 

flask, add from a burette 15 ml of the diluted solution, heat to 
boiling over wire gauze covered with insulating material and 
continue adding the diluted solution in quantities of about 
5 ml at 15-second intervals until the colour of the mixture 
indicates that the reduction appears to be almost complete. 
Boil for 2 minutes, add 0.2 ml of a 1 per cent w/v solution of 

methylene blue 
and continue the titration until the blue colour 

is discharged. Repeat the operation, but, before heating, add 
almost the full quantity of the diluted solution

f 

 requi inutes. 
red to 

reduce all the copper and then boil moderately for 2 m 
Without removing the flask rom either the gauze or the flame 
during the remainder of the titration, add 0.2 ml of the 

methylene blue 
solution and continue the titration so that it 

is just complete in a total boiling time of exactly 3 minutes,.the':4p-_,-'-.
-Or.,--7 49-- .   

end point is indicated by the disappearance o f the blue colour, 
	 50- 

mg of Invert sugar corresponding to 
the solution becoming orange.  

INVERT SYRUP 

B. A solution in water is laevorotatory. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 

44 

45 

46 

47 

48 

mg 

336.0 

316.0 

298.0 

282.0 

267.0 

254.5 

242.9 

231.8 

2222 

213.3 

204.8 

197.4 

190.4 

183.7 

177.6 

171.7 

166.3 

161.2 

156.6 

152.2 

147.9 

143.9 

1402 

136.6 

133.3 

130.1 

127.1 

124.2 

121.4 

118.7 

116.1 

113.7 

111.4 

1092 

107.1 

105.1 

of cupri-tartaric solution. 

Non-volatile matter. Not more than 0.1 per cent, determined 
by heating 1.0 g in a porcelain dish on a water-bath until the 
iodine has volatilised and drying the residue at 105°. 

Assay. Weigh 0.2 g, transfer to a flask containing 1 g of 
Potassium iodide and 2 ml of water, add 1 ml of 2 M acetic 
acid, dissolve completely and add 50 ml of water. Titrate with 
0.1 1/1 sodium thiosulphate using starch solution as indicator. 

ml of 0.1 M sodium thiosulphate is equivalent to 0.01269 g 
of I. 

Storage. Store in ground-glass-stoppered 
earthenware containers with waxed bungs. 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in I M 
sodium hydroxide is clear (2.4.1) and not more intensely 
coloured than reference solution YS3 (2.4.1). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes of concentrated 
ammonia, 20 volumes of methanol, 20 volumes of toluene 

of dioxan. 

3 volumes of ammonia and 97 volumes of 

50.5 

50.6 

50.7 

50.8 

50.8 

50.9 

51.0 

51.0 

51.1 

51.2 

512 

51.3 

51.4 

51.4 

51.5 

51.5 

51.6 

51.6 

51.7 

51.7 

51.8 

51.8 

51.9 

51.9 

52.0 

52.0 

52.1 

52.1 

52.2 

52.2 

52.3 

52.3 

52.4 

52.4 

52.5 

52.5 
10.0 ml 



Ipratropium Bromide 

H 3C 

H3C, 	CH 3  

OH 

O 

0 

, Br, H 2 O 

C201-130BrNO3,H20 	 Mol. Wt. 430.4 

Ipratropium Bromide is 3a -Hydroxy-8-isopropyl-1aH,5aH-
tropanium bromide (RS)-tropate monohydrate. 

Ipratropium Bromide contains not less than 99.0 per cent and 
not more than 100.5 per cent of C'20H30BrNO 3 ,H20, calculated 
on the anhydrous basis. 

Category. Anticholinergic; bronchodilator. 

Dose. 361.1g to 216µg. 

Description. A white or almost white crystalline powder. 

Identification 

bromide RS or with the reference spectruni ofTipratropiurn 

Compare the spectrum with that obtained wifh-tratropium 

D m by infrared absorption spectrophotometry (2.4.6). 

Test solution (a). Dissolve 1.0 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture. 

Reference solution (a). A1.0 per cent w/v solution of iopanoic 

acid RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of test solution (b) to 
50.0 ml with the solvent mixture. 

Apply to the plate 5 tl of each solution. Allow the mobile 
phase to rise 10 cm and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). 

Chlorides (2.3.12). To 1.38 g, add 10 ml of nitric acid and 5 ml 

of water, shake for 5 minutes and filter. The solution complies 
with the limit test for chlorides (180 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 1 hour. 

Assay. To 0.15 g in a 250 ml round-bottomed flask, add 5 ml of 
strong sodium hydroxide solution, 20 ml of water, 1 g of zinc 

powder and a few glass beads. Boil under a reflux condenser 
for 60 minutes. Allow to cool and rinse the condenser with 
20 ml of water, adding the rinsings to the flask. Filter through 
a sintered-glass filter and wash the filter with several 
quantities of water. Collect the filtrate and washings. Add 
40 ml of dilute sulphuric acid and titrate immediately with 0.1 

A4 silver nitrate. Determine the end-point potentiometrically 
(2.4.25), using a suitable electrode system such as silver-
mercurous sulphate. 

1 ml of 0.1 M silver nitrate is equivalent to 0.01903 g of 
C I 111121 31\10, 

Storage. Store protected from light.  

7320i8 

 

spectrophotometry (2.4.6). Compare the spectrum with t hat 
obtained with iopanoic acid RS or with the reference spect nim 

 of iopanoic acid. 

B. Spray the chromatograms obtained in the test for Related 
substances with a 0.1 per cent w/v solution of dimethylami, 70- 

cinnamaldehyde in a mixture of 1 volume of hydrochloric 
acid and 99 volumes of ethanol (95 per cent). The principal 
spot in the chromatogram obtained with test solution (b) 
corresponds to that in the chromatogram obtained with 
reference solution (b). 

Tests 

Chlorides (2.3.12). To a quantity of the powdered tablets 
containing 2.3 g of lopanoic Acid, add just sufficient 0.2 Al 
sodium hydroxide to dissolve the iopanoic acid, dilute to 
15 ml with water, add sufficient 2 Al nitric acid dropwise tcs 
ensure complete precipitation of the iodinated acid and add 
3 ml in excess. Filter, wash the precipitate with 5 ml of water 
and combine the solutions and dilute to 25 ml with water. 
15 ml of this solution complies with the limit test for chlorides 
(180 ppm). 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes of 13.5 Mammonia, 

20 volumes of methanol, 20 volumes of toluene and 50 volumes 
of 1,4-dioxan. 

Solvent mixture. 3 volumes of 10 Mammonia and 97 volumes 

of methanol. 

Test solution (a). Extract a quantity of the powdered tablets 
containing 1.0 g of lopanoic Acid with five l0-ml quantities of 
ethanol (95 per cent), filter, evaporate the combined filtrates 
to dryness using a rotary evaporator and dissolve the residue 
in 10 ml of the solvent mixture. 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 

with the solvent mixture. 

Reference solution (a). Dilute 1 .0 ml of test solution (a) to 
500.0 ml with the solvent mixture. 

Reference solution (h). A 1.0 per cent w/v solution of iopanoic 

acid RS in the solvent mixture. 

Apply to the plate 5µl of each solution. Allow the plate to rise 

10 cm. Dry the plate in air and examine under ultraviolet light 

at 254 nm. Any secondary spot in the chromatogram obtained 

with test solution (a) is not more intense than the spot in the 

chromatogram obtained with reference solution (a) (0.2 per 
cent). 

Othertests. Comply with the tests stated under Tablets 

Assay. ,Weigb and powder 20 tablets. Triturate a quanti 
the powder containing 0.4 g of lopanoic Acid with five I 

quantities of ethanol (95 per cent), decanting and filtering 
each extract through the same filter. Evaporate the combined 
filtrates almost to dryness on a water-bath, cool, add 20 ml of 
water, 12 ml of 5 M sodium hydroxide and 1 g of zinc powder 
and boil under a reflux condenser for 30 minutes. Cool, rinse 
the condenser with 30 ml of water, filter through absorbent 
cotton and wash the flask and filter with two 20-m1 quantities 
of water. To the combined filtrate and washings, add 80 ml of 
hydrochloric acid, cool and titrate with 0.05 M potassium 
iodate until the dark brown solution becomes light brown. 
Add 5 ml of chloroform and continue the titration, shaking 
well after each addition, until the chloroform becomes 
colourless. 

1 ml of 0.05 M potassium iodate is equivalent to 0.01903 g of 
C1 11-11213NO2. 

Storage. Store protected from light. 

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 1.0 ml with methanol. 

Reference solution (a). Dissolve 20 mg of ipratropium 
bromide RS in methanol and dilute to 1.0 ml with methanol. 

Reference solution (b). Dissolve 20 mg of methylatropine 
bromide RS in 1.0 ml of reference solution (a). 

Reference solution (c). Dissolve 5 mg of ipratropium impurity 
A RS fa R,3r,5S,819-3-hydroxy-8-methy1-8-(1-methylethyl)- 
8-azoniabicyclo 13.2.1.1octane RS} in 100.0 ml of methanol. 
Dilute 2.0 ml of this solution to 5.0 ml with methanol. 

Apply to the plate 1111 of each solution. After development, 
dry the plate at 60° for 15 minutes, spray with potassium 
iodohismuthate solution, dry briefly in a current of air and 
spray with a 5.0 per cent w/v solution of sodium nitrite. The 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots. In the chromatogram obtained 
with the test solution any spot corresponding to ipratropium 
impurity A is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.1 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). A 0.001 per cent w/v solution of 
ipratropium bromide RS in the mobile phase. 

Reference solution (b). Dissolve 5 mg each of ipratropium 
bromide RS and ipratropium impurity B RS ( 1 R,3r,5S,84- 
3-1/(2RS) -3-hydroxy-2-phenylpropanoylloxy]-8-methyl-8- 
( l -methylethyl)-8-azoniabicyclo[3.2.1Joctane RS) in I ml of 
methanol and dilute to 25.0 ml with the mobile phase. Dilute 
1.0 ml of the solution to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 Am), 
- mobile phase: a mixture of 87 volumes of buffer solution 

-pi-epared'by dissolving 1.24 g of sodium dihydrogen 
phosphate and 0.17 g of tetrapropylammonium chloride 
in 87 ml of water and adjusting the pH to 5.5 with 18 per 

lopanoic Acid Tablets 
Iopanoic Acid Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of iopanoic acid, C,,H 12 1 3NO2. 

Usual strength. 500 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 30 mg 

of lopanoic Acid with 10 ml of ethanol (95 per cent), filter,/ 
evaporate the filtrate to dryness and dry the residue at 1:05 ° . 
On the residue, determine by infrared absorption 

ty of 
0-ml 

Tests 

pH (2.4.24). 5.0 to 7.5, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. 

Impurity A. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G. 

Mobile phase. A mixture of 1 volume of:formic acid, 3 volumes 
of water, 18 volumes of ethanol (95 per cent) and 18 volumes 
of dichloromethane. 
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IPRATROPIUM BROMIDE IP 2018 IPRATROPIUM POWDER FOR INHALATION 

  

cent w/v solution of disodium hydrogen phosphate, 

and 13 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10111. 

Name Relative 
retention time 

Correction 
factor 

Bromide ion 0.15 

Ipratropium impurity C 0.7 0.3 

Ipratropium (Retention time: 
about 4.9 minutes) 1.0 

Ipratropium impurity B 2  1.2 

Ipratropium impurity D 3  1.8 0.2 

Ipratropium impurity E4  2.3 

Ipratropium impurity F 5  5.1 0.5 

1 (2RS)-3-hydroxy-2-phenylpropanoic acid (dl-tropic acid), 

2( 1 R,3?-,5S,8s)-34[(2RS)-3-hydroxy-2-pheny 1propanoy I ]oxy ]-8- 
methyl-84 1 -methylethyl)-8-azoniabicyclo[ 3  .2.1 ]octane, 

'2-phenylpropcnoic acid, 

4( I R,3,-,5S)-8-(1-methylethyl)-8-azabicyclo[3.2.11oct-3-y1 (2RS)-3- 
hydroxy-2-phenylproPanoate, 

S( 1R,3r,5S,80-8-methy1- 8-( 1 -methylethyl)-3-[(2-phenylpropenoyl) 

oxy]-8-azoniabicyclo[3.2.1]octane. 

Inject reference solution (b). The test is not valid unless the 
resolution between ipratropium and ipratropium impurity B is 
not less than 3.0 and the tailing factor is not more than 2.5 for 
the principal peak. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention times of the ipratropium 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to ipratropium impurity D 
is not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). The area of any peak corresponding to ipratropium 
impurity B and ipratropium impurity C is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.25 per 
cent). Ignore any peak with an area less than 0.3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.03 per cent), disregard the peak due 
to the bromide ion. 

Sulphated ash (2.3.18). Not more than 0.1 per cent  

Assay. Weigh 0.35 g of the substance under examination, 
dissolve in 50 ml of water and add 3 ml of dilute nitric acid. 
Titrate with 0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.04124 g of 

C201-130BrNO3. 

Storage. Store protected from light and moisture. 

Ipratropium Powder for Inhalation 

Ipratropium Bromide Powder for Inhalation 

capsules containing Ipratropium Bromide in microfine powder 
Ipratropium Powder for Inhalation consists of hard gelatin 

either alone or admixed with glucose in a pre-metered unit for 
use in a suitable powder inhaler. 

the requirements with The powder for inhalation complies 
stated under Inhalation Preparation and the contents of the 
capsules comply with the following requirements. 

Ipratropium Powder for Inhalation contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of ipratropium bromide, C 20H 30NO 3Br,H20 per unit 

dose. 

Usual strength. 40 lig. 

Identification 

Test A may be omitted if test B and C are carried out. 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 1 volume offormic acid, 3 volumes 

of water, 18 volumes of ethanol and 18 volumes of 

dichloromethane. 

Test solution. Shake vigorously a quantity of the contents of 
the capsules containing about 1.84 mg of Ipratropium Bromide 

with 1 ml of methanol for 2 minutes, centrifuge and use the 

supernatant. 

Reference solution (a). A 0.1 per cent w/v solution of 
ipratropium bromide RS in a saturated solution of glucose. 

Reference solution (b). A 0.005 per cent w/v solution each of 
(1 R, 3r, 5S, 8s)- 3-1[ ( 2 RS)- 3 -hydroxy- 2 -p henylpropanoyll 
oxy]-8-methyl-8-(1-methylethyl)-8- azoniabicyclo[3.2.1] 
octane RS (ipratropium bromide impurity B) and ipratropium 

bromide RS in 0.00/M hydrochloric acid. 

Apply to the plate 10 ).11 of each solution. Allow the mobile 
phase to rise 5 cm. Dry the plate for 15 minutes at 60°, spray 
withpata.s.s-ium. iodobismuthate solution, dry in a current of . 	. 

The principal spot in the chromatogram obtained with - 
•-•-• 	. 
•\W-. -  

solution corresponds to the spot in the chromatogram 
obtained with the reference solution. 

13. Disperse a quantity of the contents of the capsules 
containing about 0.3 mg of bromide ion in 0.5 ml of water, add 
75 mg of lead dioxide and 0.25 ml of acetic acid, shake and 
allow to stand for 5 minutes. Add one drop to a strip of filter 
paper previously impregnated with decolorised fuchsin 
solution, a violet colour develops. 

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate withosilica gel GF 
254. 

Mobile phase. A mixture of 1 volume offormic acid, 3 volumes 
of water, 18 volumes of ethanol and 18 volumes of 
dichloromethane. 

Test solution. Shake a quantity of the contents of the capsules 
containing about 0.1 g of Ipratropium Bromide with 1 ml of 
methanol for 2 minutes, centrifuge and use the supernatant. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with a saturated solution of glucose. 

Reference solution (b). A 0.0005 per cent w/v solution of tropic 
acid in a saturated solution of glucose. 

Apply to the plate 101i1 of each solution. After development, 
dry the plate at 60° for 15 minutes, spray with potassium 
iodobismuthate solution, dry briefly in a current of air and 
spray with a 5.0 per cent w/v solution ofsodium nitrite. In the 
chromatogram obtained with the test solution any spot 
corresponding to tropic acid is not more intense than the spot 
in the chromatogram obtained with reference solution (a) 
0.5 per cent); any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (a) (0.5 per cent). 

B. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the content of capsules 
containing about 20 mg of Ipratropium Bromide with mobile 
phase and dilute to 100.0 ml with the same solvent. 

2R 0e0feAri- ml with thlut e nib  ion 0( oil. 
mobile phase 

Dil u st ee . 1.0 ml of the test solution to 

Reference solution (b). A 0.005 per cent w/v solution each of 
(1R3r,5S,8s) -3-[[(2RS)-3-hydroxy-2-phenylpropanoyl] 
OX)']-8-methyl-8-(1-methylethyl)-8- azon'10[3.2.1 ] 

octane RS (ipratropium bromide impu RS) -  and 
ipratropium bromide RS in 0.001M hydrocebri 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica 
(5 um) (Such as Lichrospher 60 RP-select B), 

- mobile phase: a mixture of 3 volumes of acetonitrile 
and 25 volumes of a 0.1per cent w/v solution ofsodium 
methanesulphonate in 0.05 M orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless 
the resolution between the two principal peaks is not less 
than 1.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). The sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated under Inhalation 
Preparations (Powders for Inhalation). 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Shake a quantity of the contents of the capsules 
with sufficient 0.01 M hydrochloric acid to produce a solution 
containing 0.004 per cent w/v of Ipratropium Bromide. 

Reference solution (a). A 0.004 per cent w/v solution of 
ipratropium bromide RS in 0.01 M hydrochloric acid. 
Reference solution (b). A 0.005 per cent w/v solution each of 
(1 R,3r,5S,8s)-3-1[(2RS)-3-hydroxy-2-phenylpropanoyl] 
oxy]-8-methyl-8-(1-methylethyl)-8- azoniabicyclo[3.2.17 
octane RS (ipratropium bromide impurity B RS) and 
ipratropium bromide RS in 0.001M hydrochloric acid. 
Chromatographic system 

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrospher RP8 select B), 

- mobile phase: a mixture of 27 volumes of acetonitrile 
and 100 volumes of a 0.2 per cent w/v solution ofsodium 
heptanesulphonate monohydrate in water, adjusted to 
pH 3.2 with 0.05 M orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 

injection volume: 20 IA. 

Inject referees solution (b). The test is not valid unless 
the resolution between the two principal peaks is not 
less than 

Water (2.3.43). Not more than 5.0 per cent, determined on 0.5 air and spray with a 5.0 per cent w/v solution ofsodium nitrit
te

e. 
st 

-1  

is 



N 	CH3 

N 	N=N 

N NH 

Mobile phase. 5 volumes of water, 8 volumes of anhydrous and methanol. 

formic acid, 28 volumes of methanol and 70 volumes of Test solution. 
Prepare using the solvent mixture as describe er  

d 

dichloromethane. 
	the ferrule of each of three act 

under the test for Content of active ingredient delivered p 

Test solution. Punch a small hole in te 	

actuation stated under Inhalation Preparations (Pressurised 

cooled containers, allow the propellant to evaporate for about Metered-dosee Preparations). 

the punched holes, to a beaker. Stir, using a magnetic 
stirrer,  ipratropium bromide RS 

in the solvent mixture. Reference solution. 
A 0.0004 per cent w/v solution of 

1 minute and transfer the contents of the containers, through 

for about 10 minutes, add 3.5 ml of 0.0/M hydrochloric acid 
ellant has Chromatographic system 

IP 2018 

(b) to 5.0 ml with 
0.01 M hydrochloric acid. 

Reference solution (d). A 0.008 per 
8s-isopropy1-3b-hydroxytropanium bromide RS 

n 	
(ipratropium impurity A RS) in 0.01 M hydrochloric acid. 

Ipratropium Inhalation  
Reference solution (e)• 

A 0.008 per cent w/v solution of 

Ipratropium Bromide Inhalation 	 ipratropium bromide RS in 0.01 M hydrochloric acid. 

Ipratropium Bromide in a suitable liquid in a suitable Apply to the plate 5µl of each solution. Allow the mobile Ipratropium Inhalation is a solution or suspension of 

pressurised container. 	

phase to rise 6 cm. Dry the p 
the late w 

late in a current of warm air for 
about 30 minutes. Spray pith a mixture of 1 volume 

The pressurised inhalation complies with the requirements of potassium iodobismuthate solution, 
2 volumes of glacial 

acetic acid and 10 volumes of water, allow to dry, spray 

stated under Inhalation Preparation and with the following 
	

with 

requirements. 	
a 5 per cent w/v solution of 

sodium nitrite and immediately 

Ipratroium 	
delivers not less thanper cent and examine the plate. In the chromatogram obtai 

	with the test 

not more than 115.0 
Inhalation d per cent ofthe stated amount of solution, any spot corresponding is not 

spondimore
ng t intense than the spot 

o 8s-isopropy1-3b - 

	

ned

ium bromide, C201-13oNO3Br,1120, per inhalation by hydroxytropanium bromide 
	

re 

actuation of the valve. 
	
chromatogram obtained withreference solution (a) 

ipratropium  (2.0 per cent). Any other secondary spot is not more intense 

Usual strengths. 20 pg p 

	

	
ram obtained 

er metered dose; 40 pg per metered than the spot in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and not more than two 

 

are more intense than the spot in the chromatog dose. 	
ith reference solution (c) (0.2 per cent). 

A.
In the test for Related substances, the principal spot in the 

chromatogram obtained with reference s 
bolution (a) 

corresponds to that in the chromatogram otained with 

reference solution (d). 

B.
In the Assay, the principal peak in the chromatogram 

obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Ip 2018 

- mobile phase: a mixture of 34.5 volumes of acetonitrile 
and 75 volumes of 0.012 M sodium heptanesulphonate, 
adjusted to pH 3.2 with 0.05 M orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not less than 3.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H3oBrNO3 ,H20 delivered per 
actuation of the valve. 

Determine the content of active ingredient a second and third 
time by repeating the procedure on the middle ten and on the 
last ten successive combined actuations of the valve. For 
each of the three determinations the avera content of 
C20143oBrNO3,H20  delivered per actuation of the valve meets 
the requirements. 

Irbesartan 

C2.5H28N60 	 Mol. Wt. 428.5 

Irbesartan is 2-butyl-3-{442-(1H-tetrazol-5-yl)phenylThen.zyl}- 
1 ,3-diazaspiro[4.4]non-1-en-4-one. 

Irbesartan contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 25H28N60, calculated on the anhydrous 
basis. 

Category. Antihypertensive. 

Dose. 150 mg to 300 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophetorrietry (24.6). 
Compare the spectrum with that obtained with li::besarkani.„ 
or with the reference spectrum of irbesartan.., - 

IRBESARTAN 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in 
1 volume of 2 Msodium hydroxide and 9 volumes of methanol 
is clear (2.4.1) and not more intensely coloured than reference 
solution BS7 (2.4.1). 

Impurity B. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase, dilute to 5.0 ml with the mobile 
phase. 

Reference solution. A 0.00003 per cent w/v solution of sodium 
azide (sodium salt of irbesartan impurity B) in the mobile 
phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

strongly basic anion-exchange resin (8.5 p.m), 
- mobile phase: a 0.42 per cent w/v solution of sodium 

hydroxide in carbon dioxide-free water, 
flow rate: 1 ml per minute, 

- conductivity detector with a sensitivity of 3 p.S, 
- injection volume: 200 pl. 

Inject the reference solution. The test is not valid unless, the 
signal to noise ratio for the principal peak is not less than 
10.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to irbesartan impurity B is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (10 ppm). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in methanol, dilute to 50.0 ml with methanol. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol. Dilute 1.0 ml of this solution to 50.0 ml 
with methanol. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of irbesartan RS and irbesartan impurity A RS 
(1-(pentanoylamino)-N-112 '-(1H-tetrazol-5-yl)biphenyl-
4-yUmethylkyclopentane-carboxamide RS) in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 67 volumes of buffer solution 

prepared by diluting 5.5 ml of orthophosphoric acid in 
950 ml of water, adjusted to pH 3.2 with triethvlamine 
and 33 volumes of acetonitrile, 

- - flow rate l ml per minute, 
.spectre■photometer set at 220 nm, 
injection volume: 10 p.1 

IPRATROPIUM INHALATION 

Inject reference solution (a) and the test solution. 

Calculate the content of C201-130NO3Br,H20 in the powder for 

inhalation. 

Labelling. 
The label states the quantity of Ipratropium 

Bromide contained in each capsule. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

50.0 ml with 0.01 M hydrochloric acid. 

Reference solution (b). 
Dilute 1.0 ml of reference solution 

(a) to 4.0 ml with 
0.01 M hydrochloric acid. 

Reference solution (c). 
Dilute 2.0 ml of reference solution 

cent w/v solution of 

Identification 

Follow the procedure described under Assaywith suitable 
dilution of the reference solution wherever the amount of ac 
substance is to be determined in any test. 

Assay. Ca 	
out the test for Content of active ingredient 

rry 
delivered per actuation stated under Inhalation Preparations 

T 	 b ests 	

(Pressurised Metered-dose Preparations). 

Related substances. 

Determine by thin-layer chromatography Determine y liquid chromatography (2.4.14). 

(2.4.17), coating the plate with silica gel G. 	 Solvent mixture. Equal volumes of 
0.001 M hydrochloric acid 

W 

Other tests. 
Comply with the tests stated under Inhalation 

Prep 	 w
arations (Pressurised Metered-dose Preparations). 

completely evaporated, fi

b 
 lter

t 
 add 10 ml of chlofOforni ttiahe W -7 i stitin16§ stee c

mm, packed  with  
and continue stirring for aou 1 hour, until the prop 

	 l lumn12.5 cm x 4.0 m 

filtrate and shake vigorously for 1 minute. Allow the phases to 
	

petylsitane bonded to porous silica (Such as Lichro 

separate and use the upper layer. 	
RP8 select B) (5 pm), 
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	 IP 2018 	AND HYDROCHLOROTHIAZIDE TABLETS 

The relative retention time with reference to irbesartan 
(retention time: about 23 minutes) for irbesartan impurity A is 

about 0.7. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to irbesartan impurity A 
and irbesartan is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding irbesartan impurity A is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent), the areas of any other secondary peaks is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peak is not more than twice the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.05 per cent). 

Heavy metals (2.3.13.). 1 g complies with the limit test for heavy 

metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent, determined on 

1.0 g. 

Assay. Dissolve 0.3 g in 50 ml of anhydrous acetic acid. Titrate 

with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04285 g of 

C25H28N60. 

Irbesartan Tablets 
Irbesartan Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of irbesartan, 

C25H28N60. 

Usual strengths. 150 mg; 300 mg. 

Identification 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of 0.1 Mhydrochloric acid, 

Speed and time. 50 rpm and 20 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 244 nm (2.4.7). Calculate the content of C25H28I•1 60 in 
the medium from the absorbance obtained from a solution of 
known concentration of irbesartan RS. 

D. Not less than 75 per cent of the stated amount of 

C251-1281\160. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject the test solution. The area of any peak corresponding 
to irbesartan impurity A is not more than 0.2 per cent, the area 
of any other secondary peak is not more than 0.2 per cent and 
the sum of areas of all the secondary peaks is not more than 
0.5 per cent, calculated by area normalization. 

Other tests. Comply with the tests stated under Tablets.  

Calculate the content of C25H28N 60 in the tablets. 

Storage. Store protected from moisture. 

Irbesartan and Hydrochlorothiazide 
Tablets 

Irbesartan and Hydrochlorothiazide Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of irbesartan, C2 5 H,8 N 60 and 
hydrochlorothiazide, C7H8C1N304S2. 

Usual strength. 150 mg of irbesartan and 12.5 mg of 
hydrochlorothiazide. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2) 

Apparatus No. 1, 
Medium. 1000 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

dissolution medium. 
Test solution. Use the filtrate, dilute if necessary with the 

Reference solution. Dissolve a quantity of irbesartan RS and 
hydrochlorothiazide RS in sufficient methanol and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of test 
solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile group chemically bonded to porous silica (5 pm), 
- column temperature: 40°, 

mobile phase: a mixture of 45 volumes of a buffer solution 
prepared by dissolving 1.36 g of monobasic potassium 
phosphate in 1000 ml of water, 35 volumes of methanol 
and 20 volumes of acetonitrile, 

- flow rate: 1.4 ml per minute, 
spectrophotometer set at 272 nm, 
injection volume: 25 pl. 

Inject the reference solution and the test so 	 • 

Calculate the content of C25H28N 60 and C7HON304S2 in the tablet. 
ra- 

IRBESARTAN 

D. Not less than 80 per cent of the stated amount of C2 5I-128N60 
and C7H8C1N304S2 . 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay, using following 
modification. 

Name 	 Relative 	Correction 
retention time 	factor 

Benzothiadiazine impurity A' 
	

0.15 	0.77 
Hydrochlorothiazide 	 0.18 
Irbesartan impurity A 2 
	

0.86 
Irbesartan 	 1.0 
' 4-amino-6-chloro-1,3-benzenedisulfonamide, 

21-pentanoylamino-cyclopentanecarboxylic acid [2'4/H-tetrazol-5- 
y 1 ) -bipheny1-4-ylmethyl]-amide. 

Inject the test solution. The area of any peak corresponding 
to irbesartan impurity A is not more than 0.3 per cent, the area 
of any peak due to benzothiadiazine impurity A is not more 
than 1.0 per cent. The area of any other secondary peak is not 
more than 0.2 per cent. The sum of the areas of all the secondary 
peaks is not more than 1.5 per cent, calculated by area 
normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 70 volumes of methanol and 30 volumes of 
acidified water previously adjusted to pH 2.0 with 
orthophosphoric acid or sodium hydroxide. 

Test solution. Disperse a quantity of powdered tablets 
containing 22.5 mg of Irbesartan in 100.0 ml of the solvent 
mixture. 

Reference solution (a). A solution containing 0.024 per cent 
w/v of irbesartan RS and 0.002 per cent w/v of 
hydrochlorothiazide RS in the solvent mixture. 

Reference solution (b). A solution containing 0.005 per cent 
w/v of irbesartan RS, 0.0005 per cent of wv of 
hydrochlorothiazide RS, 0.0001 per cent w/v of irbesartan 
impurity A RS and 0.0003 per cent w/v of benzothiadiazine 
impurity A RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (5 pm), 
- mobile phase: a mixture of 67 volumes of the buffer 

solution, prepared by dissolving 1.36 g of monobasic 
potassium phosphate in 900 ml of water, add 2 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 

-di14te to 1000 ml with water, 13 volumes of 
acetontlYfie and 20 volumes of methanol, 
flow rate: 1.5 ml per minute, 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of the powder containing 15 mg of irbesartan in 
75 ml of methanol with the aid of ultrasound and dilute to 

100.0 ml with methanol. 

Reference solution (a). A 0.015 per cent w/v solution of 

irbesartan RS in methanol. 

Reference solution (b). A solution containing 0.01 per cent 

w/v of irbesartan RS and irbesartan impurity A RS (1- 
pentanoylamino-cyclopentanecarboxylic acid [2 '-(111- 
tetrazol-5-y1)-bypheny1-4-ylmethylPamide RS) in methanol. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 60 volumes of buffer solution 
prepared by diluting 5.5 ml of orthophosphoric acid in 

950 ml of water, adjusted to pH 3.0 with triethylamine 

and dilute to 1000 ml with water and 40 volumes of 

A. Transfer one tablet into a suitable vial, add 10 ml of 	acetonitrile, 
methanol, sonicate for 10 minutes, filter and evaporate to 	- flow rate: 1 ml per minute, 
dryness. On the residue, determine by infrared absorption 	- spectrophotometer set at 220 nm, 
spectrophotometry (2.4.6). Compare the spectrum with that 	- injection volume: 15µl. 

Inject reference solution (b). The test is not valid unless the 
resolkaion, between the irbesartan and irbesartan impurity A 

- is not-less than ;.0 

Inject reference solution (a) and the test solution. 

obtained with irbesartan RS or with the reference spectrum of 

irbesartan. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to dig peak, in the 
chromatogram obtained with the reference solution,: 

= ti 
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B. In the Assay, the principal peak in the chromatogra m 
 obtained with the test solution corresponds to the peak in the 

chromatogram obtained with the reference solution. 

IP 2018 
IRINOTECAN HYDROCHLORIDE TRITHYDRATE 

- spectrophotometer set at 220 nm, 

- injection volume: 10 1.11. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to irbesartan and 
irbesart impurity A is not less than 1.7, between the peaks 
corresponding to hydrochlorothiazide and benzothiadiazine 
impurity A is not less than 1.7. The relative standard deviation 
for replicate injections for irbesartan and hydrochlorothiazide 
peak is not more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 25H28N60 and C7H8C1N 304S2 in the 

tablets. 

Storage. Store protected from moisture. 

Irinotecan Hp 2Irochloride Trihydrate 

,

CH3 

N 
, HCI, 3H20 

HO 0 

C33H38N406, HC1, 3H20 	 Mol. Wt. 677.2 

Irinotecan Hydrochloride Trihydrate is (4S)-4,1 1-diethyl-
3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1 H-pyrano 
[3 ',4' :6,7]indolizino[ 1 ,2-b]quinolin-9-y1 [ 1 ,4' -bipiperidinel-
1 '-carboxylate hydrochloride trihydrate. 

Irinotecan Hydrochloride Trihydrate contains not less than 
98.0 per cent and not more than 102.0 per cent of 

C33 H38N40(„HCI, calculated on the anhydrous basis. 

Category. Anticancer. 

Description. A pale yellow to yellow crystalline powder. 

CAUTION - irinotecan hydrochloride Trihydrate is 
potentially cytotoxic. Great care should be taken in handling 
the powder and preparing solutions. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than the reference 

solution GYS3 (2.4.1). 

pH (2.4.24). 3.0 to 5.0, determined in 1.0 per cent w/v solution 

in water. 

Specific optical rotation (2.4.22).  +  60.0° to  +  73.0°, determined 

in 1.0 per cent w/v solution. 

Light absorption. Dissolve 0.1 g of the substance under 

examination in 10 ml of methanol, prepare the solution 
immediately before use. The absorbance of the resulting 
solution, at the maximum at about 430 nm (2.4.7) is not more 

than 0.17. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE  -  Use freshly prepared solutions. 

Solvent mixture. Dissolve 6.41 g of disodium hydrogen 

phosphate dihydrate and 0.73 g 1-heptane sulphonic acid 

sodium in 720 ml of water. Adjust the pH to 3.0 with 

orthophosphoric acid and dilute to 1000 ml with acetonitrile. 

Test solution. Dissolve 40 mg of the substance under 

examination in 100.0 ml of the solvent mixture. 

Reference solution (a). A 0.04 per cent w/v solution of 

irinotecan hydrochloride trihydrate RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

to 100.0 ml with the solvent mixture. 

Reference solution (c). Dissolve 20 mg of irinotecan 

hydrochloride trihydrate RS in 10 ml of 0.04 per cent w/v 

solution of 7-ethyl-10-hydroxycamptothecin RS in 

N,N,dimethylformamide and dilute to 50.0 ml with the solvent 

mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 1.1m), 

- mobile phase: A. dissolve 8.90 g ofdisodium hydrogen 

phosphate dihydrate and 1.01 g of I - 
heptane sulphonic 

acid sodium in 900 ml of water. Adjust the pH to 3.0 

with orthophosphoric acid and dilute to 1000 m1 with 

water and filter, 
B. acetonitrile, 

flow rate: 1 ml per minute, 
a gradient programme using the conditions given below, 

- -spectrophotometer set at 254 nm, 
injection volume: 10 

(in min.) 
Time 
	

Mobile phase A 
	

Mobile phase B 
(per cent v/v) 
	

(per cent v/v) 
0 
	

78 
	

22 
5 
	

78 
	

22 
28 
	

67 
	

33 
40 
	

67 
	

33 
45 
	

78 
	

22 
46 
	

78 
	

22 

The system is not valid unless the resolution between 7-ethyl-
10-hydroxycamptothecin and irinotecan hydrochloride 
trihydrate is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.2 timespe area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than the area of the peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). 

Heavy metals (2.3.13). 1 .0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Total Chloride. 5.0 per cent to 5.5 per cent, Weigh 500 mg of 
the substance under examination, dissolve in 10 ml of 
methanol, add 20 ml of water and 20 ml ofglacial acetic acid 
and titrate with 0.1 M silver nitrate solution, using eosin 
yellow solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of 
chloride. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 8.0 per cent to 9.0 per cent, determined on 
0.1 g. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102  CFU per g. 1 g is free from Escherichia coli, 
Staphylococcus aureus and Pseudomonas aeruginosa. 10 g 
is free from Salmonella and Shigella. 

Bacterial endotoxins (2.2.3). Not more than 0.275 Endotoxin 
Unit per mg of irinotecan hydrochloride trihydrate. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 6.41 g of disodium hydrogen 
phosphate dihydrate and 0.73 g 1 -heptane sulphonic acid 
sodium in 720 ml of water. Adjust the pH to 3.0 with ortho-
phosphoric acid, dilute to 1000 ml with acetonitrile, filter. 
Test solution. Dissolve 40 mg of the substance under 
e
xamination in 100.0 ml of the solvent mixture. 

Reference solution. A 0.04 per cent w/v solution of irin ()Mean hydrochloride trihydrate RS in the solvent mixture 

( in min.) 
Time 
	

Mobile phase A 
	

Mobile phase B 
(per cent v/v) 
	

(per cent v/v) 
0 
	

78 
	

22 
5 
	

78 
	

22 
28 
	

67 
	

33 
40 
	

67 
	

33 
45 
	

78 
	

22 
46 
	

78 
	

22 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C33H3 8N406,HC1. 

Storage. Store protected from light, at a temperature not 
exceeding 25°. 

Irinotecan Injection 

notecan Hydrochloride Injection 

Irinotecan Injection is a sterile solution of Irinotecan 
Hydrochloride Trihydrate in water. 

Irinotecan Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of irinotecan 
hydrochloride trihydrate, C33F138N406,HCI,3H 2O. 
Usual strength. 20 mg per ml. 

Description. A light yellow coloured solution, free from visible 
particles. 

Identification 

A. Iwthe- Assay, the principal peak in the chromatogram 
ohtaitted with the test solution corresponds to the peak in the 

N 

O 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with irinotecan 

hydrochloride trihydrate RS or with the referetiOe speetrum 

of irinotecan hydrochloride trihydrate. 

IRINOTECAN INJECTION 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. dissolve 8.90 g ofdisodium hydrogen 

phosphate dihydrate and 1.01 g of 1 -heptane sulphonic 
acid sodium in 900 ml of water. Adjust the pH to 3.0 
with orthophosphoric acid and dilute to 1000 ml with 
water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 111. 

choi r  at • m ogram obtained with the reference solution. 

2313 2 -12 
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Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dilute a measured volume containing 40 mg of 
irinotecan Hydrochloride Trihydrate to 100 ml with mobile 

phase. 

Reference solution (a). A 0.04 per cent w/v solution of 

irinotecan hydrochloride trihydrate RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

to 100.0 ml with mobile phase. 

Reference solution (c). Dissolve 20 mg of irinotecan 

hydrochloride trihydrate RS in 10 ml of 0.04 per cent w/v 

solution of 7-ethyl-10-hydroxycamptothecin RS in 

N,N,dimethyl -Prmamide and dilute to 50.0 ml with the mobile 

phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 72 volumes of buffer solution 

prepared by dissolving 1.1 g of 1 -heptane sulphonic 

acid sodium monohydrate and 7.1 g of disodium 

hydrogen orthophosphate anhydrous in 1000 ml water, 

adjusted to pH 3.0 with orthophosphoric acid and 

28 volumes of acetonitrile, filter. 

- flow rate: I.5 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 10µl. 

Inject reference solution (c). The test is not valid unless the 
resolution between 7-ethyl-10-hydroxycamptothecin and 
irinotecan hydrochloride trihydrate is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.2 times the area of the peak 
in the chromatogram obtained with the reference solution (b) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than 1.2 times the area of the peak in the 
chromatogram obtained with the reference solution (b) 

(1.2 per cent). 

Bacterial endotoxins (2.2.3). Not more than 9.55_() Endotpxin 

Unit per mg of irinotecan hydrochloride trihydrate. 

Sterility (2.2.11).Complies with the test for sterility. 

B. It gives the reaction of chlorides (2.3.1). 

Tests 

Appearance of solution. Prepare a solution equivalent to1.0 

per cent of the substance in water. The solution is clear or not 

more intensely coloured than the reference solution GYS3 

(2.4.1). 

pH (2.4.24). 3.0 to 3.8. 

Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Measured volume of the injection containing 

40 mg of irinotecan hydrochloride trihydrate, diluted to 

100.0 ml with mobile phase. 

Reference solution. A 0.04 per cent w/v solution of irinotecan 

hydrochloride trihydrate RS in the mobile phase. 

Use chromatographic system as described under Related 

substances. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.4. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 33H38N406,HC1, 3H20 in the injection. 

Storage. Store protected from light, at a temperature not 

exceeding 25°. 

Iron and Ammonium Citrate 

Ferric Ammonium Citrate 

Iron and Ammonium Citrate is a complex of ammonium ferric 

citrate. 

Iron and Ammonium Citrate contains not less than 20.5 per 

cent and not more than 22.5 per cent of iron, Fe. 

Category. Haematinic. 

Dose. 1 to 3 g. 

Description. Thin, transparent, dark red scales or granules or 
a brownish red powder; odourless; deliquescent in moist air 

and is affected by light. 

Identification 

A. Ignite 0.1 g gently and dissolve the residue in 5 in! of 

hydrochloric acid; the solution gives the reactions of ferric 

salts (2.3.1). 

B. Warm 50 mg with 5 M sodium hydroxide; ammonia is 

evolved and the solution gives the reactions of citrates (2.3.1). 

Tests 

Arsenic (2.3.10). Mix 2.5 g with 1.5 g of anhydrous sodium 

carbonate, add 10 ml of bromine solution and mix thoroughlY7 

Evar6rate ter' dryness on a water-bath, gently ignite and 
- dissolve the tooled residue in 20 ml of 

brominated  

krdroehloric acid and 10 ml of water. Transfer to a small 

2(344: 

flask, add sufficient stannous chloride AsT to remove the 
yellow colour, connect to a condenser and distill 22 ml. To the 
distillate add 40 ml of water and 0.15 ml ofstannous chloride 
AsT. The resulting solution complies with the limit test for 
arsenic (4 ppm). 

Lead. Dissolve 2.0 g in 20 ml of hydrochloric acid and 8 ml of 
water, add 0.5 ml of nitric acid, heat just to boiling, cool, 
transfer to a separating funnel and extract with three quantities, 
each of 20 ml, of ether. If the acid solution is still more than 
faintly yellow, extract with an additional 20 ml of ether. Reject 
the ether extracts. Transfer the acid solution to a narrow-
necked flask, rinse the separating funnel with 5 ml of water 
and add the rinsings to the flask. Heat to remove the dissolved 
ether, cool, make alkaline with ammonia solution, add 1 ml of 
potassium cyanide solution, dilute to 50 ml with water and 
add 0.1 ml ofsodium sulphide solution. colour produced 
is not more intense than that produced by mixing 10 ml of 
hydrochloric acid, 0.5 ml of nitric acid and 6 ml of lead 
standard solution (10 ppm Pb), making alkaline with ammonia 
solution and adding 1 ml of potassium cyanide solution and 
0.1 ml ofsodium sulphide solution (30 ppm). 

Zinc. Dissolve 2.0 g in a mixture of 20 ml of hydrochloric acid 
and 8 ml of water, add 0.5 ml of nitric acid, heat just to boiling, 
cool and extract with three quantities, each of 20 ml, of ether. 
If the acid solution is still more than faintly yellow, repeat the 
extraction with an additional 20 ml of ether. Reject the ether 
extracts. Warm the acid solution on a water-bath to remove 
dissolved ether, cool and add sufficient water to produce 
100 ml. To 10 ml add 1 g of citric acid and 0.1 g of resorcinol, 
neutralise with dilute ammonia solution, using thvmol blue 
solution as indicator, and shake for 1 minute with two 
successive quantities, each of 20 ml, ofdithizone solution. To 
the combined extracts add 10 ml of 0./ Al hydrochloric acid, 
shake for 1 minute, separate the acid layer and wash it with 
2 ml of chlorofbrm. To the acid layer add 3 ml of 1 M hydro-
chloric acid and 20 ml of ammonium chloride solution and 
adjust the volume to 50 ml with water. Add 1 ml of potassium 

chloride 

hi :cyanide solution and allow to stand for 15 minutes. Any 
acidified produced is not more than that produced by the 

blue precipitate with potassium ferrocyanide solution unless 

prepared mixture of 1.0 ml of zinc standard solution 

addition of I ml of potassium ferrocyanide solution to a freshly 

-ide solution and sufficient water to produce 50 ml (50 ppm). 
Free ferric compounds. A 1.0 per cent w/v solution gives no 

ppm Zn), 4 ml ofl M hydrochloric acid, 20 ml ofammonium 

lified with hydrochloric. acid. 

test

Chlorides (2.3.12). Dissolve 0.1 g in 5 ml of water and boil 
‘%ith 2 ml of nitric acid; the solution complies with the limit 

for chlorides (0.25 per cent). 
Sulphates (2.3.17). 10 ml ofa 0.5 per cent w/v solution coMplies 

nhthe limit test for sulphates (0.3 per cent ): 

23-i5 

Assay. Weigh 0.5 g, dissolve in a mixture of 15 ml of water and 
1 ml of sulphuric acid and warm until the dark brown colour 
becomes yellow. After cooling the solution to 15° add dropwise 
0.02 M potassium permanganate till a pink colour persisting 
for 5 seconds is obtained. Add 15 ml of hydrochloric acid and 
2 g of potassium iodide, allow to stand for 3 minutes, add 
about 60 ml of water and titrate with 0.1 Msodium thiosulphate 
using starch solution as indicator. 

1 ml of 0.1 Msodium thiosulphate is equivalent to 0.005585 g 
of Fe. 

Storage. Store protected from light and moisture. 

Iron and Folic Acid Syrup 
Ferrous Sulphate and Folic Acid Syrup 

Iron and Folic Acid Syrup is a mixture of ferrous sulphate and 
folic acid with a suitable flavoring agent and other excipients 
as required. It is filled in a sealed container. 

Iron and Folic Acid Syrup contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ferrous sulphate, FeSO4,7H20 equivalent to elemental ferrous 
iron and not less than 90.0 per cent of the stated amount of 
folic acid, CI9H19N706. 

Usual strength. Ferrous sulphate equivalent to 100 mg 
elemental ferrous iron and 0.5 mg of folic acid per 5 ml. 

Identification 

Mix a volume of syrup containing 0.3 g of Ferrous Sulphate in 
10 ml of a mixture of equal volumes of hydrochloric acid and 
water, warm, cool and filter (Solution A). 

A. To 1.0 ml of Solution A, add 1 ml ofpotassiumferricyanide 
solution; a dark blue precipitate is formed that is insoluble in 
dilute hydrochloric acid and is decomposed by sodium 
hydroxide solution. 

B. To 5 ml of the Solution A, add 1 ml of dilute hydrochloric 
acid and 1 ml of barium chloride solution; a white precipitate 
is formed. 

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.5 to 5.5. 

Weight per ml (2.4.29). Not less than 1.0677 g. 

Other-teqs. Comply with the tests stated under Oral Liquids. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 1000 CFU per ml and 1 ml is free from E. coll. „.- 
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1 ml of 0.1 M titanium (III) chloride is equivalent to 0.0278 g 

of FeSO4,7H20 equivalent to 5.584 mg of ferrous iorn.. 

For folic acid- 
Determine by liquid chromatography (2.4.14). 

Solvent mixture. 
80 volumes of a 0.57 per cent w/v solution of 

dipotassium hydrogen orthophosphate 
and 13.5 volumes of 

methanol. 

Test solution. 
Dilute a volume of syrup containing 0.5 mg of 

Folic acid in 40 ml of the solvent mixture with the aid of 
ultrasound for 15 minutes and dilute to 50.0 ml with the solvent 

mixture and filter. 

Reference solution. 
A0.001 per cent w/v solution of folic acid 

RS in the solvent mixture. 

Chromatographic system 

-
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 [tm), 

- mobile phase: a mixture of 13.5 volumes of 
methanol 

and 80 volumes of a solution containing 0.938 per cent 

w/v of sodium perchlorate and 0.075 per cent w/v of 

potassum dihydrogen orthophosphate, adjusted to
ute p to 

H 

7.2 with 0.1 M potassium hydroxide and dil  

1000 ml with water, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 277 nm, 

- injection volume: 20 pl. 

Inject the reference solution and the test solution. 

Calculate the content of folic acid in the tablet. 

 For ferric iron 
-Dissolve a quantity of powdered tablets 

containing 1.625 g of ferrous sulphate in a mixture of 100 ml ofto 

Iron and Folic Acid Tablets 	
water and 10 ml of hydrochloric acid by rapidly heating 

the boiling point. Boil for 15 seconds and cool rapidly, add 3 
g 

tassiu 

Ferrous Sulphate and Folic Acid Tablets 	
ofpom iodide, allow to stand in dark for 15 minutes and 

titrate the liberated iodine with 
0.1 M sodium thiosulphate 

Iron and Folic Acid Tablets contain not less than 90.0 per cent using 
starch as indicator. Carry out a blank titration. 

equivalent to elementallfati nnd hot __.'  in dried ferious-:sulphate). 
difference  , is not more than 13.4 ml (5 per cent of ferri 

The 	

c iron 

and not more than 110.0 per cent of the stated o 
amunt of dried 

-ferrous sulphate, FeSO4 	

tier tests less than 90.0 per cent of the stated amount Of folk acid,' 
 

CI9H19N706. 	
Ott_, 

Comply with the tests stated under 
Tablets. 

Tests 

Uniformity of content. 
Complies with the test stated under 

tablets. 

For folic acid-Determine by liquid chromatography (2.4.14). 

Solvent mixture. 
80 volumes of 0.57 per cent w/v solution of 

dipotassium hydrogen orthophosphate 
and 13.5 volumes of 

methanol. 

Test solution. 
Disperse 1 tablet in the solvent mixture and 

dilute to obtain a solution containing 0.0004 per cent w/v of 

folic acid in the solvent mixture and filter. 

Reference solution. 
A 0.0004 per cent w/v solution of folic 

acid RS in the solvent mixture. 

Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed 
with 

octadecylsilane bonded to porous silica (5 ilm), 

- mobile phase: a mixture of 135 volumes of methanol and 

800 volumes of a solution containing 0.938per cent w/v 

of sodium perchlorate and 0.075 per cent w/v of 

potassium dihydrogen orthophosphate adjuste luted 
to 

d to pH 

7.2 with 0.1 M potassium hydroxide and di  

1000 ml with water, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at: 277 nm, 

- injection volume: 100 RI. 

2'3-17 

IRON AND FOLIC ACID SYRUP 

Assay. For ferrous sulphate - 
To 5 ml of Syrup, add 45 ml of 

water, 0.2 ml of hydrochloric acid and dilute potassium 

permanganate solution 
drop wise until a perm anent 

id and pink 
 colour is produced. Add 10 ml of hydrochloric ac ml 

of a 10 per cent w/v solution of 
ammonium thiocyanate and 

titrate with 0.1 M titanium (III) chloride. 

Identification 

For folic acid - 
In the Assay, the principal peak in the 

chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 

solution. 

For dried ferrous sulphate - 
Dissolve a quantity of the  

powdered tablets containing 10 mg of Iron in 2 ml of water, 

add 1 ml ofpotassiumferricyanide solution; a blue precipitate 

is formed that does not dissolve on addition of 5 ml of dilute 

hydrochloric acid.  

Assay. For dried ferrous sulphate equivalent to ferrous iron 
_Weigh and powder 20 tablets. Disperse a quantity of powder 
contag 0.4 g of dried Ferrous Sulphate in a mixture of 30 ml 

of water and 20 ml of 1 M sulphuric acid and titrate with 
0.1 M ceric ammonium sulphate using ferroin solution as 
indicator. 

1 ml of 0.1 M ceric ammonium sulphate is equivalent to 
0.005584  g of Fe (II). 

For folic acid  -  For Assay, use the average content of the 
results obtained in the test for uniformity of content in folic 
acid. 

Labelling.The label states the strength in terms of ferrous 
sulphate, equivalent ferrous elemental iron and folic acid. 

Iron Dextran Injection 
Iron Dextran Injection is a sterile colloidal solution containing 
a complex of ferric hydroxide with dextrans of average 
molecular weight between 5000 and 7500. 

Iron Dextran Injection contains not less than 4.75 per cent and 
not more than 5.25 per cent w/v of iron and not less than 
17.0 per cent and not more than 23.0 per cent w/v of dextrans. 

Category. Haematinic. 

Dose. To be determined by the physician as per needs of the 
patient and in accordance with the manufacturer's dosage 
schedules. 

Description. A dark brown solution. 

Identification 

A. To 0.2 ml, previously diluted to 5 ml with water, add 
5 11/1 ammonia; no precipitate is produced. 

B.Mix 1 ml with 100 ml of water. To 5 ml of this solution add 
0.1 ml of hydrochloric acid, boil for 30 seconds, cool rapidly, 
add 2 ml of strong ammonia solution and 5 ml of hydrogen 
sulphide solution, boil to remove hydrogen sulphide, cool 
and filter. Boil 5 ml of the filtrate with 5 ml ofpotassium cupri-
tartrate solution; the solution remains greenish in colour and 
no precipitate is produced. Boil a further 5 ml of the filtrate 
with 0.5 ml of hydrochloric acid for 5 minutes, cool, add 2.5 ml 
of 5 M sodium hydroxide and 5 ml ofpotassium cupri -tartrate 
solution and boil again; a reddish precipitate is produced. 

C.To 1 ml add 20 ml of water and 5 ml of hydrochloric acid 
and boil for 5 minutes. Cool, add an excess of .strong ammonia 
solution and filter. Wash the precipitate with water, dissolve 
In the minimum volume of 2 M hydrochloric -acid-and add 
sufficient water to produce 20 ml. The resulting solution gives 
reaction (B) of ferric salts (2.3.1). 

Tests 

pH (2.4.24). 5.2 to 6.5. 

Arsenic (2.3.10). To 10.0 ml in a round-bottomed, long-necked 
flask add 20 ml of water and 20 ml of nitric acid and heat until 
the vigorous evolution of brown fumes ceases. Cool, add 
20 ml ofsulphuric acid and heat again until fumes are evolved, 
adding nitric acid dropwise from time to time until oxidation 
is complete. Cool, add 60 ml of water, bring to boil and continue 
boiling until the volume of liquid is reduced to about 40 ml. 
Cool and dilute to 100 ml with water. Reserve a portion of the 
solution (solution A) for the test for Heavy metals. Boil gently 
40 ml of this solution until the volume is reduced to about 
15 ml, cool and add 15 ml of stannous chloride solution AsT. 
Connect to a condenser and distil 15 ml into 25 ml of water. To 
the distillate add 0.2 ml of bromine solution, remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT and add 20 ml of water. The resulting solution complies 
with the limit test for arsenic. Use 0.8 ml of arsenic standard 
solution (10 ppm As) to prepare the standard (2 ppm). 

Heavy metals (2.3.13). To 16.0 ml of solution A reserved in the 
test for Arsenic add 50 ml of hydrochloric acid and extract 
with four quantities, each of 20 ml, of isobutyl acetate, 
discarding the extracts. Evaporate the acid solution to dryness 
and dissolve the residue in 20 ml of water. The resulting 
solution complies with the limit test for heavy metals, Method 
D (25 ppm). Use lead standard solution (2 ppm Pb) to prepare 
the standard. 

Copper. To 5.0 ml add 5 ml of nitric acid and heat until the 
vigorous evolution of brown fumes ceases. Cool, add 2 ml of 
sulphuric acid and heat again until fumes are evolved, adding 
nitric acid dropwise at intervals until oxidation is complete. 
Cool, add 25 ml of hydrochloric acid, warm to dissolve, cool 
and extract with four quantities, each of 25 ml, of isobutyl 
acetate, discarding the extracts. Evaporate the acid solution 
to dryness, adding nitric acid dropwise if charring occurs. 
Dissolve the residue in 10 ml of 1 M hydrochloric acid, 
reserving a portion (solution B) for the test for Zinc. To 1 ml 
add 25 ml of water and 1 g of citric acid, make alkaline to 
litmus paper with 5 M ammonia, dilute to 50 ml with water, 
add 1 ml of sodium diethyldithiocarbamate solution and allow 
to stand for 5 minutes. Any colour produced is not more 
intense than that produced by treating in the same manner a 
mixture of 3 ml of copper standard solution (1 0 ppm Cu) and 
1 ml of 1 M hydrochloric acid beginning at the words "add 
25 ml of water " (60 ppm). 

Zinc. To 5.0 ml of solution B reserved in the test for Copper 
add 15 ml of / M sodium hydroxide, boil, filter, wash the residue 

ter,and dilute the combined filtrate and washings to 
25 mi.-with water. To 5 ml add 5 ml of 1 M hydrochloric acid 

and '2 g of ammonium chloride, dilute to 50 ml with water, add 

Inject the reference solutions. The test is not valid unless the 

columncolumn efficiency if not less than 2000 theoretical plates  

the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the syrup (2.4.29) and calculate 

the content of C 191 1 19N -706. 

Labelling.The 
label states the strength in terms of ferrous 

sulphate, equivalent ferrous elemental iron and folic acid. 

■.■ 
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0.01 per cent w/v of Fe by the above procedure beginning at 
the words "add 10 ml of ammonium citrate solution 

Repeat the determination of Fe on the corresponding legs 
into which injection was not made beginning at the words 
"Carefully dissect the muscles....". From the difference betwee n 

 the two amounts of Fe, calculate the proportion of injected 
iron, as Fe, remaining in the leg tissues. Not more than 20 per 
cent of the injected iron remains. 

Determine the weight per ml of the injection (2.4.29), and 
calculate the percentage w/v of dextrans. 

Labelling. The label states the strength in terms of the 
equivalent amount of iron, Fe, in a suitable dose-volume. 

1 ml of freshly prepared dilute potassium ferrocyanide solution 
and allow to stand for 20 minutes. Any opalescence produced 
is not more than that produced when 1 ml of freshly prepared 
dilute potassium ferrocyanide solution is added to a solution 

prepared from 3 ml of zinc standard solution (25 ppm Zn), 

3 ml of I Msodium hydroxide, 6 ml of 1 M hydrochloric acid 

and 2 g ofammonium chloride diluted to 50 ml with water and 

allowed to stand for 20 minutes (150 ppm). 

Chlorides. To 5.0 ml add 75 ml of water and 0.05 ml of nitric 

acid and titrate immediately with 0.1 M silver nitrate, 
determining the end-point potentiometrically (2.4.25). 6.8 to 

9.6 ml of 0.1 M silver nitrate is required. 

Iron absorption. Prepare a site over the semitendinosus muscle 
of one leg of each of two rabbits, each weighing between 1.5 
and 2.5 kg, by clipping the fur and disinfecting the exposed 
skin. Inject each site with a dose of 0.4 ml per kg of body 
weight in the following manner. Place the needle in the distal 
end of the semitendinosus muscle at an angle such as to 
ensure that the full length of the needle is used, then pass it 
through the sartorius and vastus medialis muscles. House the 
rabbits separately. Sacrifice the rabbits after 7 days and remove 
the legs into which the injections were made. Carefully dissect 
the muscles and examine the site of injection. The muscle is 
only lightly stained and no heavy black deposit of unabsorbed 
iron compounds or leakage along fascial planes is observed. 

Skin the leg, dissect the flesh from the bone and cut into small 
pieces. Transfer the pieces to a 1000-m1 beaker, add 75 ml of 
2 Msodium hydroxide and sufficient water to submerge them, 
cover the beaker with a watch glass and boil until most of the 
solid matter has disintegrated. Cool cautiously, add 50 ml of 
sulphuric acid, heat the mixture almost to boiling and add 

carefully 10 ml of fuming nitric acid about 1 ml at a time, until 
no charring occurs when the excess of nitric acid has been 
boiled off. Cool, add 175 ml of water, boil until solution is 

complete, cool and dilute to 250.0 ml with water. To 5.0 ml of 

the solution add 3 ml of sulphuric acid, heat to fuming and 
complete the oxidation by adding small quantities of nitric 

acid until the solution is colourless. Cool. add 20 ml of water, 

boil for 3 minutes and add 10 ml ofammonium citrate solution, 

10 ml of ammonium thioglycollate solution followed by dilute 

ammonia solution dropwise until the iron colour is fully 

developed. Add 1 ml excess of dilute ammonia solution and 

sufficient water to produce 100.0 ml. Measure the absorbance 
of the resulting solution at about 530 nm (2.4.7). For the 
reference solution, add 10 ml of ammonium citrate solution, 

10 ml of ammonium thioglycollate solution and the same 

quantities of dilute ammonia solution as used above to 20 ml 

of water, and dilute to 100.0 ml. Measure the absorbance of 
this solution at about 530 nm (2.4.7). From the difference 
between the absorbances, calculate the amount-of Fe pregent 

in the legs from a reference curve prepared by treating suitable 
aliquots of a solution of ferric ammonium sulphate containing 

Abnormal toxicity. Inject 0.10 ml into a tail vein of each of 
10 mice; not more than 3 mice die within 5 days of injection. If 
more than 3 mice die within 5 days, repeat the test on another 
group of 20 mice. Not more than 10 of the 30 mice used in the 
combined tests die within 5 days of injection. 

Bacterial endotoxins (2.2.3). Not more than 0.50 Endotoxin 

Unit per mg of iron. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For iron -Weigh 2.0 g, add 10 ml of water and 5 ml of 

sulphuric acid and stir for several minutes. Allow to stand for 
5 minutes, cool and dilute to 50 ml with water. Prepare a suitable 
zinc amalgam by covering 300 g of zinc shots with a 2 percent 

w/v solution of mercuric chloride and stir for 10 minutes. 
Decant the solution, wash the residue three times with water 
and transfer it to a column (30 cm x 18 mm) fitted with a sintered-
glass disc (porosity No. 0). Activate the zinc amalgam by 
passing through the column 200 ml of sulphuric acid (5 per 

cent v/v). Pass the prepared solution slowly through the 
column and wash successively with 50 ml of water, four 

quantities, each of 25 ml, of sulphuric acid (5 per cent v/v) 

and 50 ml of water. Titrate the combined eluates with 0.1 M 

eerie ammonium sulphate usingferroin solution as indicator. 

1 ml of 0.1 M eerie ammonium sulphate is equivalent to 

0.005585 g of Fc. 

Determine the weight per ml of the injection (2.4.29), and 
calculate the percentage w/v of Fe. 

For dextrans - Weigh 1.0 g, dilute to 500.0 ml with water, 

dilute 10.0 ml of this solution to 100.0 ml with water, transfer 

3.0 ml of the resulting solution to a test-tube and cool to 0°. 
Add, to form a lower layer, 6.0 ml of a solution prepared and 
maintained at 0° containing 0.2 per cent w/v of anthrone in a 

mixture of 19 volumes of sulphuric acid and 1 volume of water, 

mix and immediately heat on a water-bath for 5 minutes. Cool 
and measure the absorbance of the resulting solution at about 
625 nm (2.4.7). Repeat the operation using 3.0 ml of water in 

place of the dilution of the injection. From the difference 
between the absorbances, calculate the content of dextrose 
presetA.using a calibration curve prepared by treating suitable 

amounts of dextrose in the same manner. 

1 g of dextrose is equivalent to 0.94 g of dextrans. 

Isobutane 

H 3C 	H 3  

CH 3 

C4 HIO 	 Mol. Wt. 58.1 
Isobutane is 2-methylpropane. 

Isobutane contains not less than 95.0 per cent of C4Hio. 

Category. Pharmaceutical aid. 	doe 

CAUTION-Isobutane is highly flammable and explosive. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6), 
the solution shows absorption maxima at wavelength of 
3.4 pm, 6.8 gm, 7.2 gm, 8.5 pill and 10.9µm. 

Tests 

Water (2.3.43). Not more than 0.001 per cent with the following 
modifications (a) provide the closed-system titrating vessel 
with an opening through which passes a coarse-porosity gas 
dispersion tube connected to a sample cylinder; (b) dilute the 
reagent with anhydrous methanol to give a water equivalence 
factor of between 0.2 and 1.0 mg per ml, age this diluted solution 
for not less than 16 hours before sanitation; (c) obtain a 100 g 
sample as directed under inhalation preparation, and introduce 
the sample into the titration vessel through the gas dispersion 
tube at a rate of about 100 ml of gas per minute. 
High-boiling residues. Not more than 5 gg per ml. 

Prepare a cooling coil from copper tubing (about 6 mm outside 
diameter x about 6.1 m long) to fit into a vacuum jacketed 
flask. Immerse the cooling coil in a mixture of dry ice and 
acetone in a vacuum-jacketed flask, and connect one end of 
the tubing to the propellant sample cylinder. Carefully open 
the sample cylinder valve, flush the cooling coil with about 
50 ml of the propellant, and discard this portion of liquefied 
Propellant. Continue delivering liquefied propellant from the 
cooling coil, and collect it in a previously chilled 1000-ml 
s
edimentation cone until the cone is filled to the 1000-ml mark. 

Allow the propellant to evaporate, using a warm water bath 
maintained at about 40" to reduce evaporating time. When all 
of the liquid has evaporated, rinse the sedimentation cone 
With two 50-m1 portions of pentane, and combine the ringings 
in a tared 150-m1 evaporating dish. Trans fer 100 ml of the 

- 	-  

pentane solvent to a second tared 150-m1 evaporating dish, 
place both evaporating dishes on a water bath, evaporate to 
dryness, and heat the dishes in an oven at 100° for 60 minutes. 
Cool the dishes in a desiccator, and weigh. Repeat the heating 
for 15-minute periods until successive weighings are within 
0.1 mg, and calculate the weight of the residue obtained from 
the propellant as the difference between the weights of the 
residues in the two evaporating dishes. 

Acidity of residue. Add 10 ml of water to the residue obtained 
in the test for High boiling residues, mix by swirling for about 
30 seconds, add 2 drops of methyl orange solution, insert the 
stopper in the tube, and shake vigorously; no pink or red 
color appears in the aqueous layer. 

Assay. Determine by gas chromatography (2.4.13). 
Test solution. Connect one Isobutane cylinder to the 
chromatograph through a suitable sampling valve and a flow 
control valve downstream from the sampling valve. Flush the 
liquid sample through the sampling valve, taking care to avoid 
entrapment of gas or air in the sampling valve. 

Chromatographic system 
- an aluminum column 6 m x 3 mm, packed with 10 per cent 

of liquid phase G30 (Tetraethylene glycol dimethyle 
ether) on non-acid-washed support SIC ( A support 
prepared from crushed firebrick and calcined or burned 
with a clay binder above 900° with subsequent acid-
wash. It may be silanized), 

- temperature: 
column.33°, 

- a thermal-conductivity detector, 
- flow rate: 50 ml per minute, using nitrogen as the carrier 

gas. 

Inject the test solution. The test is not valid unless the relative 
standard deviation for replicate injections is not more than 
1.0. 

Inject 2 gl of the reference solution and the test solution. 

Calculate the percentage purity by dividing 100 times the 
Isobutane response by the sum of all of the responses in the 
chromatogram. 

Storage. Store protected from moisture and prevent  exposure 
to excessive heat. 

Isoflurane 

F3C 	0 	F and enantiomer H(C1 F 

C31-12C1F50 
	

Mol. Wt. 184.5 
IsofItirane irl2 RS)-2-Chloro-2-(difluoromethoxy)- 1.1,1 - 

uoroetliarte. 
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Category. General anaesthetic. 

Description. A clear, colourless, mobile and heavy liquid. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoflurane RS. 
or with the reference spectrum of isoflurane. 

Tests 

Acidity or alkalinity. Shake 20 ml of the sample with 20 ml of 
carbon dioxide five water for 3 minutes and allow to stand. 
Collect the upper layer and add 0.2 ml of bromocresol purple 
solution. Not more than 0.1 ml of 0.01M sodium hydroxide or 
0.6 ml of 0.01M hydrochloric acid is required to change the 
colour of the indicator. 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. The substance under examination. 

Reference solution. To 80 ml of dehydrated alcohol, add 1.0 
ml of the isoflurane RS and 1.0 ml of acetone, avoiding loss 
by evaporation, dilute to 100.0 ml with dehydrated alcohol. 
Dilute 1.0 ml of the solution to 100.0 ml with the same solvent. 

Chromatographic system 
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 
0.25 gm), 

- temperature: 
column 35°, 
injector port: 150° and detector port at 250°, 

- split ratio: 1:25, 
flame ionization detector, 
flow rate: 1 ml per minute, using helium/ nitrogen as the 
carrier gas, 

- Run time: Untill elution of the ethanol peak in the 
chromatogram obtained with the reference solution. 

Inject the 1.0 .tl of each solution and 1.0 gl of dehydrated 

alcohol as a blank. The relative retention times with reference 
to isoflurane (retention time is about 3.8 minutes), for acetone 
is about 0.75 minute. The test is not valid unless the resolution 
between the peak due to acetone and the peak due to isoflurane 
is not less than 5.0 in the chromatogram obtained with 
reference solution . 

Inject the reference solution.The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 15.0 per cent for the peak due to isoflurane. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solutionAfarea of the 
peak corresponding to the acetone is not more than thearea 
of the principal peak in the chromatogram 'obtained with  

reference solution (0.01 per cent); the area of any other 
secondary peak is not more than the area of the principal pe,ak 
in the chromatogram obtained with reference solution 
(0.01 per cent) ; the sum of the areas of all the secondary 
peaks is not more than 3.0 times the area of the principal peak 
in the chromatogram obtained with reference solution 
(0.03 per cent). Ignore any peak due to isoflurane with an area 
less than 0.1 times of the area of the principal peak in the 
chromatogram obtained with reference solution (0.001 per 

 cent). 

Chlorides (2.3.12). To 50.0 ml of the sample add 10 ml of 
0.01 M sodium hydroxide and shake for 3 minutes. 5.0 ml of 
the upper layer complies with the limit test for chloride 
(10 ppm). 

Fluoride. Not more than 10 ppm. 

Buffer solution. Dissolve 58.5 g of sodium chloride, 57.0 ml of 
glacial acetic acid , 61.5 g of sodium acetate and 5.0 g of 
cyclohexylene-dinitrilotetra-acetic acid in water and dilute 
to 500.0 ml with the same solvent. Adjusted the pH 5.0 to 5.5 
with a 33.5 per cent w/v solution of sodium hydroxide and 
dilute to 1000.0 ml with distilled water. 

Determining the end point potentiometrically (2.4.25) for 
fluoride ion, using a fluoride-selective indicator electrode and 
a silver-silver chloride reference electrode. 

Test solution.Take 10.0 ml of the sample in a separating funnel, 
add 10 ml of a mixture of 30.0 ml of dilute ammonia and 
70.0 ml of water. Shake for 1 minute and collect the upper 
layer. Repeat the extraction procedure twice, collecting the 
upper layer each time. Adjust the combined upper layers to 

pH 5.2 using dilute hydrochloric acid . Add 5.0 ml offluoride 

standard solution (1 ppm ) and dilute to 50.0 ml with water. 

To 20.0 ml of the solution add 20.0 ml of buffer solution and 

dilute to 50.0 ml with water. 

Reference solutions. To each of 5.0 ml, 4.0 ml, 3.0 ml, 2.0 ml 
and 1.0 ml of fluoride standard solution (10 ppm ) add 

20.0 ml of a buffer solution and dilute to 50.0 ml with water. 

Carry out the measurements on 20 ml of each solution. 

Calculate the concentration of fluorides using the calibration 
curve, taking into account the addition of fluoride to the test 
solution. 

Non-volatile matter. Evaporate 10.0 ml of the sample in a small 
dish on a water-bath and dry at 50° for 2 hours; the residue 
weighs not more than 2 mg (0.02 per cent w/v). 

Water (2.3.43). Not more than 0.1 per cent w/v, determined on 
10.0 

Storage. Store-in airtight containers and protected from light, 
at a temperature below 30°. 

Isoniazid 
Isonicotinylhydrazid; INH 

O 

NH2 

N 	H 

C6H7N30 
	

Mol. Wt. 137.1 

Isoniazid is isonicotinic acid hydrazide. 

Isoniazid contains not less than 98.0 per cent and not more 
than 101.0 per cent of C6H7N 30, calculated on the dried basis. 

Category. Antituberculosis. 

Dose. 300 mg daily or upto 1 g twice weekly. 
re" 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoniazid RS 
or with the reference spectrum of isoniazid. 

B.Dissolve 0.1 g in 2 ml of water, add a warm solution of 0.1 g 
of vanillin in 10 ml of water, allow to stand and scratch the 
inside of the container with a glass rod; a yellow precipitate is 
produced. The precipitate after recrystallisation from 5 ml of 
ethanol (70 per cent) and drying at 105° melts at 226° to 231° 
(2.4.21). 

C.Melts at 170° to 174° (2.4.21). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BYS7 (2.4.1). 

pH (2.4.24). 6.0 to 8.0, determined in a 5.0 per cent w/v solution. 

Hydrazine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of ethyl acetate, 
20 volumes of acetone, 20 volumes of methanol and 10 volumes 
of water. 

Test solution. Dissolve 1 g of the substance under examination 
in sufficient of a mixture of equal volumes of acetone and 
Water to produce 10 ml. 

i 	1 on.Dissolve 50 mg of hydrazine sulphate in 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Spray 
with dimethylaminobenzaldehyde solution and examine in 
daylight. The additional spot (due to hydrazine) in the 
chromatogram obtained with the reference solution is more 
intense than any corresponding spot in the chromatogram 
obtained with the test solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 100 ml of water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 96 volumes of a solution 

prepared by dissolving 1.4 g disodium hydrogen 
phosphate and 1 ml of triethylamine to 1000 ml with 
water, adjusting the pH to 6.0 with orthophosphoric 
acid and 4 volumes of acetonitrile, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Inject the test solution. Any individual impurity is not more 
than 0.2 per cent and the sum of all impurities found is not 
more than 1.0 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 25.0 mg of the substance under 
examination in 50.0 ml of water. Dilute 5.0 ml of this solution to 
25.0 ml with water. 

Reference solution. Dissolve 25.0 mg of the isoniazid RS in 
50.0 ml of water. Dilute 5.0 ml of this solution to 25.0 ml with 
water. 

Use the chromatographic system described in the the test for 
Related substances. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

solution and the test solution. 
Referent I D 
50 ml of water and dilute to 100 ml with acetone; to - 1 0 MI of,: 

Inject the reference 
e so uti 

this solution add 0.2 ml of the test solution and di4ite to 100 ml Calculate the-content of C61-1 7N30. 
with a mixture of equal volumes of acetone and water. sue. 	Storage. Store protected from light. 
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Isoprenaline Hydrochloride 

Isoproterenol Hydrochloride 

OH H 
N 	

CH3 ,HCI 

CH3 
HO 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 25.0 mg of Isoniazid and 
dissolve in 50.0 ml of the mobile phase. Dilute 5.0 ml of this 
solution to 25.0 ml with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of the 

isoniazid RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (such as 

Intersil ODS-3), 
- mobile phase: mix 96 volumes of a solution prepared by 

dissolving 1.4 g disodium hydrogen orthophosphate 

anhydrous and 1.0 ml of triethylamine to 1000 ml with 

water and adjusting the pH to 6.0 with orthophosphoric 

acid, and 4 volumes of acetonitrile and filter, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 265 nm, 

- injection volume: 200. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the column efficiency is 
not less than 2000 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 6H7N 30 in the tablets. 

Storage. Store protected from light. 

OH 

C11f1,71\103,HC1 	
Mol. Wt. 247.7 

Isoprenaline Hydrochloride is (RS)-1-(3,4-dihydroxy -

pheny1)-2-isopropYlaminoethanol hydrochloride. 

Isoprenaline Hydrochloride contains not less than 98.0 P5 
cent and not more than 101.5 per cent of C I 1 1-1 17NO3,Hcii 

calculated on the dried basis. 

Cote_ gory: Sympathomimetic. 

Dose."Byintravenous infusion, 0.5 to 2 ug per minute, usually 
istered after dilution with Dextrose Injection. 

Isoniazid Tablets 
Isonicotinylhydrazid Tablets; INH Tablets 

Isoniazid Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of isoniazid, 

C6147N30. 

Usual strengths. 50 mg; 100 mg; 300 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.1 g 

of Isoniazid with 10 ml of ethanol (95 per cent) for 15 minutes, 

centrifuge and decant the supernatant liquid. Extract the residue 
with two further quantities, each of 10 ml, of ethanol (95 per 

cent) and evaporate the combined extracts to dryness. The 
residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoniazid RS 

or with the reference spectrum of isoniazid. 

B. Shake a quantity of the powdered tablets containing 0.1 g 

of Isoniazid with 50 ml of ethanol (95 per cent) and filter. To 

5 ml of the filtrate add 0.1 g of borax and 5 ml of a 5 per cent 

w/v solution of 1-chloro-2,4-dinitrobenzene in ethanol 

(95 per cent), evaporate to dryness on a water-bath and 
continue heating for a further 10 minutes. To the residue add 

10 ml of methanol and mix; a reddish purple colour is produced. 

-4w 
C.To 2 ml of a freshly prepared 1 per cent w/v solution add 
0.1 ml offerric chloride test solution; an emerald-green colour 
is produced which, on the gradual addition of sodium 
bicarbonate solution, changes first to blue and then to red. 
D.It gives the reactions of chlorides (2.3.1). 

Tests 

Sulphates (2.3.17). Dissolve 0.5 g in 100 ml of water; 15 ml of 
the resulting solution complies with the limit test for sulphates 
(0.2 per cent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 5.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A 0.0025 per cent w/v solution of 
orciprenaline sulphate RS in the mobile phase. 
Reference solution (c). To 5.0 ml of reference solution (a), add 
5.0 ml of reference solution (b). 

Chromatographic system 
- a stainless steel column 1 2.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 g.tm), 
- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes of 1.15 per cent w/v solution of 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 

Name 

Isoprenaline 	 1.0 
Orciprenaline 	 1.5 
lsoprenaline impurity A' 	 1.8 

' 1 - ( 3 ,4-dihydroxypheny1)-2-R I -methylethyl)aminoJethanone. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to isoprenaline and 
orciprenaline is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 7 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to isoprenaline impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any other secondary peak is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 4 hours. 

Assay. Weigh 0.5 g, dissolve in 50 ml of anhydrous glacial 
acetic acid with the aid of the minimum heat, cool and add 15 
ml of mercuric acetate solution and titrate with 0.1 M 
perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02477 g of 

Storage. Store protected from light. 

Tests 
Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powdered tablets containing 50 mg of Isoniazid, dissolve 
in 100 ml of the mobile phase. 

Use the chromatographic system described under Assay. 

Inject the test solution. Any individual impurity is not more 
than 1.0 per cent and the sum of all impurities found is not 

more than 2.0 per cent. 

Dissolution (2.5.2). 

Apparatus. No. 1, 
Medium. 900 ml of water 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 um, rejecting the first 1 ml of the filtrate. 

Dilute suitably with water and measure the absorbance of the 
resulting solution at the maximum at about 263 nm (2.4.7). 
Calculate the content of C 6F171\1 30 taking 301,as...the specific 

absorbance at 263 nm. 

D. Not less than 80 per cent of the stated amowit of C 

Description. A white or almost white, crystalline powder; 
almost odourless. Gradually darkens on exposure to air and 
light; even in the absence of light, it is gradually degraded on 
exposure to a humid atmosphere, the decomposition being 
faster at higher temperatures. Aqueous solutions become pink 
to brownish on standing exposed to air and almost immediately 
after being made alkaline. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoprenaline 
hydrochloride RS or with the reference spectrum of 
isoprenaline hydrochloride. 

B.When examined in the range 230 nniro 360 nm (2.4.7), a 
0.005 per cent w/v solution shows an absorption maximum 
only at about 280 nm; absorbance at about 280 nm, about 0.5. 

Relative 
retention time 

Isoprenaline Injection 

Isoprenaline Hydrochloride Injection; Isoproterenol Injection; 
Isoproterenol Hydrochloride Injection 

Isoprenaline Injection is a sterile solution of Isoprenaline 
Hydrochloride in Water for Injections. It may contain suitable 
stabilising agents. 

Isoprenaline Hydrochloride Injection contains not less than 
0.0 fiCr cent and not more than 110.0 per cent of the stated 

t_of isoprenaline hydrochloride, C II H ,7NO3 ,HC1. 

ISONIAZID TABLETS 
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Usual strength. 200 gg per ml. 

Description. A colourless or very pale yellow solution. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 50 volumes of ethyl acetate, 
30 volumes of2-propanol, 16 volumes of water and 4 volumes 
of strong ammonia solution. 

Test solution. Use the injection, diluted if necessary with 
sufficient methanol (80 per cent) to produce a solution 
containing 0.02 per cent w/v of isoprenaline hydrochloride. 

Reference solution. A solution containing 0.02 per cent w/v of 
isoprenaline hydrochloride RS in methanol (80 per cent). 

Apply to the plate 100 of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable, place it for a few minutes in an atmosphere saturated 
with diethylamine and spray with diazotised nitroaniline 
solution. The chromatogram obtained with the test solution 
exhibits an elongated zone corresponding to that obtained 
with the reference solution. 

B.To 2 ml add 0.1 ml offerric chloride test solution; an emerald-
green colour develops which, on gradual addition of sodium 
bicarbonate solution, changes to blue and then to red. 

Tests 

pH (2.4.24). 2.5 to 3.0. 

Bacterial endotoxins (2.2.3). Not more than 1250.0 Endotoxin 
Units per mg of isoprenaline hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection containing 2 mg of 
Isoprenaline Hydrochloride to 100.0 ml with 0.1 per cent w/v 
of sodium metabisulphite. 

Reference solution (a). A 0.002 per cent w/v solution of 
isoprenaline hydrochloride RS in a 0.1 per cent w/v of sodium 

metabisulphite. 

Reference solution (h). A mixture of 1 volume of a 0.02 per 
cent w/v solution of adrenaline acid tartrate in the mobile 
phase containing 1.0 per cent w/v of sodium metabisulphite 
and 18 volumes of reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(3 to 10 p.m) (Such as Nucleosil C 18), 
- mobile phase: dissolve 1.76 g of sodi um  

heptanesulphonate in 800 ml of water, add 200 mi , Df 
methanol and adjust the pH to 3.0 with orthophosphoric 

 acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.5. c-1 

Inject reference solution (a) and the test solution. 

Calculate the content of C I  H I7NO3 ,HCI in the injection. 

Storage. Store protected from light at a temperature n of 

exceeding 30°. 

Isoprenaline Sulphate 

Isoproterenol Sulphate 

OH H  

N CH 3  

CH 3  

OH 

(C II HI71\103)2,H2SO4,2H20 	 Mol. Wt. 556.6 

Isoprenaline Sulphate is (RS)-1-(3,4-dihydroxypheny1)- 
2-isopropylaminoethanol sulphate dihydrate. 

Isoprenaline Sulphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of (C I I H I7NO3)2,H2S06 
calculated on the anhydrous basis. 

Category. Sympathomimetic. 

Dose. 5 to 20 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Dissolve 0.5 g in 1.5 ml of water, add 3.5 ml of 2-propanol 

scratch the walls of the container with a glass rod to induce 
crystallisation, collect the crystals and dry over phosphorus 

pentethde• at 60° at a pressure of 1.5 to 2.5 kPa. The crystals 
comply with the following test. 

HO 

,H 2 SO4 , 2H20 

2324 
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoprenaline 
sulphate RS treated in the same manner. 

B. To 1 ml of a 1 per cent w/v solution add 0.1 ml offerric 
chloride test solution; an emerald-green colour is produced 
which, on gradual addition of sodium bicarbonate solution, 
changes first to blue and then to red. 

C. To 5 ml of a freshly prepared 1 per cent w/v solution add 
0.15 ml of silver nitrate solution; a greyish precipitate is 
produced on standing for 10 minutes and the solution becomes 
pink. 

D.A 10 per cent w/v solution gives the reaction of sulphates 
(2.3.1). 

Tests 

Appearance of solution. A freshly prepared 10.0 per cent w/v 
solution in carbon dioxide-free water is clear (2.4.1), and not 
more intensely coloured than reference solution YS6 (2.4.1). 

pH (2.4.24). 4.0 to 5.5, determined in a freshly prepared 1.0 per 
cent w/v solution in carbon dioxide-free water. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 5.0 to 7.5 per cent determined on 0.2 g. 

Assay. Dissolve 0.8 g in 40 ml of anhydrous glacial acetic 
acid, warming gently if necessary and titrate with 0.1 M 
perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05206 g of 
(Ci  iHI7NO3)2,H2SO4. 

Storage. Store protected from light. 

Isoprenaline Tablets 
Isoprenaline Sulphate Tablets; Isoproterenol Tablets; 
Isoproterenol Sulphate Tablets 

Isoprenaline Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
isoprenaline sulphate, (CIIHI7NO3)2,H2SO4,2H20. 

Usual strength. 10 mg. 

Identification 

A. Extract a quantity of the powdered tablets containing about 
50 mg of Isoprenaline Sulphate with 5 ml of water and filter. 
Reserve the filtrate for test C. To 1 ml of the filtrate add 0.1 ml 
of ferric chloride test solution; an emerald-green colour is 
produced which, on gradual addition of sodium bicarbonate 
solution, changes first to blue and then to red. 

B. Extract a quantity of the powdered tablets containing about 
50 mg of Isoprenaline Sulphate with 5 ml of water and filter. To 
the filtrate add 0.15 ml of silver nitrate solution; a greyish 
precipitate is produced on standing for 10 minutes and the 
solution becomes pink. 

C. To 2 ml of the filtrate reserved from test A add 0.5 ml of 
dilute hydrochloric acid and 0.5 ml of barium chloride 
solution; a white precipitate is formed. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Crush one tablet and shake with 50 ml of water for 15 minutes. 
Add sufficient water to produce 100.0 ml, mix and filter. To 
20.0 ml of the filtrate add 0.5 ml offerrous sulphate-citrate 
solution and 2 ml ofglycine buffer solution and allow to stand 
for 20 minutes. Dilute to 25.0 ml with water and mix. Measure 
the absorbance of the resulting solution at the maximum at 
about 540 nm (2.4.7). Calculate the content of 
(CIIHI7NO3)2,112SO4,2H20 in the tablet from the absorbance 
obtained by repeating the determination using 2.0 ml of a 
0.1 per cent w/v solution of isoprenaline sulphate RS in place 
of the substance under examination. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.1 g of Isoprenaline Sulphate and 
shake with 50 ml of water for 15 minutes. Add sufficient water 
to produce 100.0 ml, mix and filter. Dilute 20.0 ml of the filtrate 
to 200.0 ml with water. To 20.0 ml of the resulting solution add 
0.5 ml offerrous sulphate-citrate solution and 2 ml ofglycine 
buffer solution and allow to stand for 20 minutes. Dilute to 
25.0 ml with water and mix. Measure the absorbance of the 
resulting solution at the maximum at about 540 nm (2.4.7). 
Calculate the content of (CIIHI7NO3)2,H2SO4,2H20 from the 
absorbance obtained by repeating the determination using 
2.0 ml of a 0.1 per cent w/v solution of isoprenaline sulphate 
RS in place of the substance under examination. 

60' 

Storage. Store protected from light. C .  

itt 

f 



Isopropyl Myristate 

pal 

CH3 

H 3C ( H 2C )1 1 H 2 C 
	

0 	CH3 

Inv 

ISOPROPYL PALMITATE 
X2018 

ISOPROPYL ALCOHOL 

Mol. 'W t. 270.5  

Chromatographic system 
- a glass column 1.8 m x 2 mm, packed with acid-washed 

diatomaceous support (80 to 100 mesh) coated with 
15 per cent w/w of polyethylene glycol 400, 

- temperature: 
column.50°, 
inlet port.150°, 

- flame ionisation detector at 200°. 
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas, 

Inject 2 Ill of reference solution (a) and the test solution. The 
chromatogram obtained with the test solution shows no peak 
with retention time similar to the peak due to 
2-butanol (retention time relative to isopropyl alcohol, about 
1.5) obtained with reference solution (a). Inject 2µl of reference 
solution (b) and adjust the sensitivity of the system so that 
the heights of the peaks due to 2-butanol and 1-propanol in 
the chromatogram obtained with reference solution (b) are 
not less than 50 per cent of the full scale of the recorder. The 
test is not valid unless the resolution between the peaks due 
to 2-butanol and 1-propanol in the chromatogram obtained 
with reference solution (b) is at least 1.2. 

Inject alternately 2 gl each of the test solution and reference 
solution (c). The area of any peak due to benzene in the 
chromatogram obtained with the test solution is not greater 
than the difference between the area of the peak due to benzene 
in the chromatogram obtained with reference solution (c) and 
that of the peak due to benzene in the chromatogram obtained 
with the test solution. 

In the chromatogram obtained with reference solution (a) the 
sum of areas of any peaks other than the principal peak and 
the peaks due to 2-butanol is not greater than 3 times the area 
of the peak due to 2-butanol (0.3 per cent). 

Non-volatile matter. Not more than 0.002 per cent w/v, 
determined by evaporating 100 ml on a water-bath and drying 
the residue at 105°. 

Water-insoluble matter. Mix 1 volume with 19 volumes of 

water; no opalescence is produced. 

Water (2.3.43). Not more than 0.5 per cent, determined on 5 g. 

Reference solution (c). A 0.0002 per cent voz solution of C;4134 P2  *-"-=---- 

benzene in the substance under examination,-.1,-.. 	
Isopropyl Myristate is isopropyl tetradecanoate. 

Isopropyl Alcohol 
2- Propanol Propan-2-ol 

Hx0H 

H3C CH3 

C3H80 

Isopropyl Alcohol is propan-2-ol. 

Category. Pharmaceutical aid (solvent). 

Description. A clear, colourless liquid; odour, characteristic 
and spirituous; flammable. 

Identification 

A. Mix 1 ml of a 10 per cent v/v solution with 2 ml of mercuric 

sulphate solution and heat just to boiling; a white or yellowish 

white precipitate is produced. 

13. Gently heat 1 ml with 4 ml of dilute potassium dichromate 

solution and 1 ml of sulphuric acid; acetone, recognisable by 

its odour, is evolved. 

Tests 

Acidity or alkalinity. Gently boil 25 ml for 5 minutes with 25 ml 

of carbon dioxide-free water and cool, taking precautions to 
exclude carbon dioxide. Not more than 0.06 ml of 0.1 Msodium 

hydroxide is required to make the resulting solution alkaline 

to phenolphthalein solution. 

Distillation range (2.4.8). Not less than 95.0 per cent v/v distils 

between 81° and 83°. 

Refractive index (2.4.27). 1.377 to 1.378, determined at 20°. 

Weight per ml (2.4.29). 0.782 g to 0.786 g, determined at 20°. 

Aldehydes and ketones. Mix in a cylinder 25 ml with 25 ml of 

water and 50 ml of hydroxylamine solution, allow to stand for 

5 minutes and titrate with 0.1 Msodium hydroxide until the 

colour is the same as that of a mixture of50 ml of hydroxy /amine 

solution and 50 ml of water contained in a similar cylinder, 
each being viewed down the vertical axis of the cylinder. Not 

more than 2.0 ml of 0.1 Msodium hydroxide is required. 

Benzene and related substances. Determine by gas 

chromatography (2.4.13). 

Test solution. The substance under examination. 

Reference solution (a). A 0.1 per cent v/v solution of 

2-butanol reagent in the substance under examination. 

Reference solution (b). A solution containing 0.1 per cent 

v/v of each of 2 -hutanol reagent and 1 -propanol in the 

substance under examination. 

isopropyl Myristate contains not less than 90.0 per cent of 
Cr1-13402• 

Category. Pharmaceutical aid. 

Description. A clear, colourless, oily liquid. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

13. Superpose 2 ml of a 0.1 per cent w/v solution in ethanol 
(95 per cent) on a freshly prepared solution of 20 mg of 
dimethylaminobenzaldehyde in 2.0 ml ofsulpiwric acid. After 
2 minutes, a yellowish-red colour appears at the junction of 
the 2 liquids and gradually becomes red. 

C. Complies with the test for saponification value (2.3.37). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS7 (2.4.1). 

Refractive index (2.4.27). 1.434 to 1.437. 
Relative density (2.4.29). About 0.853. 
Acid value (2.3.23). Not more than 1.0. 

Saponification value (2.3.37). 202 to 212. 
Iodine value (2.3.28). Not more than 1.0. 
Total ash (2.3.19). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.1 per cent, determined on 
5.0 

Assay. Determine by gas chromatography (2.4.13). 

Internal standard solution. Dissolve about 50 mg of tricosane 
in 250.0 ml of heptane. 

Test solution. Dissolve about 20 mg of the substance under 
examination in 100.0 ml of the internal standard solution. 

Reference solution. A 0.02 per cent w/v solution of isopropyl 
tetradecanoate RS in internal standard solution. 

Chromatographic system 
- a fused silica column 50 m x 0.2 mm, packed with 

poly(cyanopropyl) siloxane (film thickness 0.2 Am), 
- temperature: 

column. 185°, 
it, inlet port and detector at 250°, 
*it- flame ionization detector, 
licr  flow rate: 1 ml per minute, using nitrogen 
, 	gas. 	 - 

r. 

Inject 2 pl of the reference solution and the test solution. 

Calculate the content of CI7H3402. 

Storage. Store protected from light. 

Isopropyl Palmitate 

H 3C 
	

H3  
13 

0 CH 3 

C19H3802 	 Mol. Wt. 298.5 

Isopropyl Palmitate is Isopropyl hexadecanoate. 

Isopropyl Palmitate contains not less than 90.0 per cent of 
C I9H3802 . 

Category. Excipient. 

Description. A clear, colourless, oily liquid. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. Superpose 2 ml of a 0.1 per cent w/v solution in ethanol 
(95 per cent) on a freshly prepared solution of 20 mg of 
dimethylaminobenzaldehyde in 2 ml of sulphuric acid. After 
2 minutes, a yellowish-red colour appears at the junction of 
the 2 liquids which gradually becomes red. 

Tests 

Mol. Wt. 60.1 

,p carfiez 

Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solution YS7 (2.4.1). 

Refractive index (2.4.27). 1.436 to 1.440. 

Viscosity (2.4.28). 5 mPas to I 0 mPas. 

Relative density (2.4.29). About 0.854. 

Total ash (2.3.19). Not more than 0.1 per cent. 

Acid value (2.3.23). Not more than 1.0. 

Iodine value (2.3.28). Not more than 1.0. 

Saponification value (2.3.37). 183 to 193. 

Water (2.3.43). Not more than 0.1 per cent, determined on 
5.0 g. 

Assaf. De_ termine by gas chromatography (2.4.13). 

Internal standard solution. Dissolve 50 mg of tricosane in 
Deplane and dilute to 250.0 ml with heptane. 
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Test solution. Dissolve 20 mg of the substance under 
examination in the internal standard solution and dilute to 
100.0 ml with the same solution. 

Reference solution. A 0.02 per cent w/v solution of isopropyl 

hexadecanoate RS in the internal standard solution. 

Chromatographic system 
- a capillary column 50 m x 0. 2 mm, packed with 

poly(cyanopropyl)siloxane (film thickness 0.211m), 

- temperature: 
column 

- Inlet port and detector at 250°, 
- flame ionization detector, 
- split ratio: 1:40, 
- flow rate: 1 ml per minute, using nitrogen as the carrier 

gas. 

Inject 2µl of the reference solution and the test solution. 

Calculate the content of C19H3802. 

Storage. Store protected from light. 

Isopropyl Rubbing Alcohol 
Isopropyl Rubbing Alcohol contains not less than 68.0 per 
cent and not more than 72.0 per cent of isopropyl alcohol. 

Category. Skin disinfectant. 

. (0.1 

C6H8N208 	 Mol. Wt. 236.1 

Diluted Isosorbide Dinitrate is a dry mixture of 1,4:3, 
6-dianhydro-D-glucitol 2,5-dinitrate with Lactose, Mannitol 
or other suitable inert diluent. It may contain a suitable 
stabilising agent. 

Diluted Isosorbide Dinitrate contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
isosorbide dinitrate, C 6H8N208 and usually contains 20 per 
cent to 50 per cent of isosorbide dinitrate. 

Category. Antianginal. 

Dose. In angina the equivalent of isosorbide dinitrate, 
sublingually, 5 to 10 m; orally, 30 to 120 mg daily, in divided 

doses. 

Description. A fine, white, crystalline powder; odourless or 

almost odourless. 

CAUTION - Undiluted isosorbide dinitrate is a powerful 
explosive and can be exploded with percussion or excessive 
heat. Proper precautions must be taken in handling it and 
only exceedingly small amounts should be isolated. 

Diluted Isosorbide Dinitrate 

Diluted Sorbide Dinitrate; Diluted Sorbide Nitrate 

0NO2 

O 

0 

0 2N0 H  

time 	 temperature 

(mm) 
0-6 	 125->185 

6-16 	 185 

.;vjo 

Tests 

Specific gravity (2.4.29). 0.872 to 0.883 at 25°. 

Acidity. Transfer 50 ml to a suitable flask and add about 75 ml 

of carbon dioxide-free water and titrate with 0.02 M sodium 

hydroxide potentiometrically (2.4.25) to a pH of 8.5; not more 

than 1.0 ml of 0.02 M sodium hydroxide is used. 

Limit of nonvolatile residue. Not more than 5 mg (0.01 per 
cent). Evaporate 50 ml to dryness in a tared porcelain dish on 
a steam-bath and dry at 105° for 1 hour. 

Assay. Transfer 50.0 ml to a 250-m1 distilling flask and add 

100 ml of water. Distil and collect 95 ml of distillate and dilute 

to 100 ml with water and determine the specific gravity (2.4.29) 
at 25°. The specific gravity is 0.955 to 0.950, corresponding to 
68 per cent and 72 per cent of isopropyl alcohol in the specimen 

taken. 

Storage. Store protected from heat and moisture. 

Labelling. Label it to indicate that it is flammable. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (b) corresponds to the peak in 
the chromatogram obtained with the reference solution (b). 

B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. Toluene. 

Test solution. Extract a quantity containing 2 mg of isosorbide 

dinitrate with 1 ml of ether and centrifuge. 

Reference solution. Prepare in the same manner as the test 

solution but using diluted isosorbide dinitrate RS in place of 

the substance under examination. 

Apply to the plate 201.11 of each solution. After development
, 

 dry the plate in a current of air, spray with a 1 per cent w/v 

solutiOn of diphenylamine in methanol and expose for 

15 minutes to -ukraviolet light at 254 and 365 nm. The princiPa l 

 spot in the chromatogram obtained with the test solution 

232.$ 

corresponds to that in the chromatogram obtained with the 
reference solution. 

C.Extract a quantity containing 10 mg of isosorbide dinitrate 
with 10 ml of ether and filter. Evaporate the filtrate to dryness 
at a temperature not exceeding 35° and dissolve the residue in 
0.15 ml of sulphuric acid (50 per cent) containing a trace of 
diphenylamine; an intense blue colour is produced. 

Tests 

Inorganic nitrates. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes 
of acetone and 15 volumes of glacial acetic acid. 

Test solution. A solution of the substance under examination 
in ethanol (95 per cent) containing the eAytivalent of 2.0 per 
cent w/v of isosorbide dinitrate. 

Reference solution. Prepare freshly a 0.01 per cent w/v solution 
of potassium nitrate in ethanol (90 per cent). 

Apply to the plate I 0 ttl of each solution. After development, 
dry the plate in a current ofair until the acetic acid is completely 
removed. Spray copiously with freshly prepared potassium 
iodide and starch solution. Expose the plate to ultraviolet 
light at 254 nm for 15 minutes. Examine in daylight. Any spot 
corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the Assay, changing the detector 
setting to 210 to 215 nm and using injection volume of 10 pl. 

Under the stated conditions, the retention times are: isosorbide 
dinitrate, about 5 minutes; isosorbide 2-nitrate, about 
8 minutes; isosorbide 5-nitrate, about 11 minutes. 

Inject reference solution (c). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained with reference solution (c) is not less 
than 20 per cent of the full scale of the recorder. 

Inject reference solution (e). The test is not valid unless in the 
chromatogram obtained with reference solution (e), the 
resolution between the peaks corresponding to isosorbide 
dinitrate and isosorbide 2-nitrate is at least 6.0. 

Inject test solution (a), reference solution (c) and reference 
solution (d). In the chromatogram obtained with test solution 
(a) the area of any peak corresponding to isosorbide 2-nitrate 
is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
(0.5 per cent); the area of any peak corresponding to isosorbide 
5-nitrate is not greater than the area of the principal peak in 
the chromatogram obtained with reference Solution (d) 
(0.5 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Mix a weighed quantity of the substance 
under examination containing about 25 mg of isosorbide 
dinitrate with 20 ml of the mobile phase with the aid of 
ultrasound for 15 minutes and dilute to 25.0 ml with the mobile 
phase. Filter the solution through a suitable membrane filter. 

Test solution (h). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the mobile phase. 

Reference solution (a). Mix a quantity of di/wed isosorbide 
dinitrate RS containing 25.0 mg of isosorbide dinitrate with 
20 ml of the mobile phase with the aid of ultrasound for 15 
minutes and dilute to 25.0 ml with the mobile phase. Filter the 
solution through a suitable membrane filter. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the mobile phase. 

Reference solution (c). Dissolve 10.0 mg of isosorbide 
2-nitrate RS in the mobile phase and dilute to 10.0 ml with the 
mobile phase. Dilute 0.1 ml of this solution to 20.0 ml with the 
mobile phase. 

Reference solution (d). Dissolve 10.0 mg of isosorbide 
mononitrate RS (isosorbide-5-nitrate RS) in the mobile phase 
and dilute to 10.0 ml with the mobile phase. Dilute 0.1 ml of this 
solution to 20.0 ml with the mobile phase. 

Reference solution (e). Dissolve 5 mg of isosorbide 2-nitrate 
RS in the mobile phase and dilute to 10 ml with the mobile 
phase. To 1 ml of this solution add 0.5 ml of reference solution 
(a) and dilute to 10 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

aminopropylmethylsilanc bonded to porous silica 
(10 pm), 

- mobile phase: a mixture of 15 volumes of ethanol and 
85 volumes of trimethylpentane, 

- flow rate: I ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained is not less than 50 per cent of the full 
scale of the recorder. If the areas of the peaks from two 
successive injections do not agree to within 1.0 per cent, then 
inject a further four times and calculate, for the six injections, 
the relative standard deviation. The assay is not valid unless 
the relative standard deviation for the six injections is at most 
2.0 per cent. 

InjecA -alternately test solution (b) and reference solution (b). 

Calculate the content of isosorbide dinitrate as a percentage 
011ie declared content. 
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Withdraw 10 ml of the medium and filter promptly through a 
membrane filter disc having an average pore diameter o f 
greater than 1.0 gm, rejecting the first 1 ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate from the dissolution medium. 

Reference solution. A solution of diluted isosorbide diniin 

RS in the dissolution medium containing the sa 
concentration of isosorbide dinitrate as that expected hr 
dissolution medium in the vessel. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm packed v∎  

octadecylsilane bonded to porous silica (5 gm) (Su ch  

as Hypersil ODS), 
- mobile phase: a mixture of equal volumes of metha 

and water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 222 nm. 

-- injection volume: 100 gl. 

Calculate the content of C6H8N208- 

0 
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Storage. Store protected from light, at a temperature not 

exceeding 15°. 

Labelling. The label states the percentage content of 

isosorbide dinitrate. 

Isosorbide Dinitrate Tablets 

Sorbide Dinitrate Tablets; Sorbide Nitrate Tablets 

Isosorbide Dinitrate Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
isosorbide dinitrate, C 61-1 8N208. 

Usual strengths. The equivalent of 5 mg and 10 mg of 

isosorbide dinitrate. 

Identification 

CAUTION — Undiluted isosorbide dinitrate is a powerful 
explosive and can be exploded with percussion or excessive 
heat. Proper precautions must be taken in handling it and 
only exceedingly small amounts should be isolated. 

A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. Toluene. 

Test solution. Extract a quantity of the powdered tablets 
containing 2 mg of isosorbide dinitrate with 1 ml of ether and 

centrifuge. 

Reference solution. Dissolve 2 mg of diluted isosorbide 

dinitrate RS in 1 ml of ether. 

Apply to the plate 20 .tl of each solution. After development, 
dry the plate in a current of air, spray with a 1 per cent w/v 

solution of cliphenylamine in methanol and expose for 

15 minutes to ultraviolet light at 254 nm and 365 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution 

B. Extract a quantity of the powdered tablets containing 10 mg 
of isosorbide dinitrate with 10 ml of ether and filter. Evaporate 
the filtrate to dryness at a temperature not exceeding 35° and 
dissolve the residue in 0.15 ml of sulphuric acid (50 per cent) 

containing a trace of diphenyl-amine; an intense blue colour 

is produced. 

Tests 

Dissolution (2.5.2). (for tablets intended to be swallowed 

D. Not less than 80 per cent of the stated amount of C 61181\1 20g . 

Inorganic nitrates. Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes 

of acetone and 15 volumes of glacial acetic acid. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of isosorbide nitrate with 5 ml of ethanol 

(95 per cent) and filter. 

Reference solution. Prepare freshly a 0.01 per cent w/v solution 

of potassium nitrate in ethanol (90 per cent). 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray copiously with freshly prepared potassium 

iodide and starch solution. Expose the plate to ultraviolet 
light at 254 nm for 15 minutes. Examine in daylight. Any spot 
corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Related substances. Determine by liquid chromatography 

(2.4.14). . 

Test solution. Add 20 ml of the mobile phase to a quantity of 
the powdered tablets containing 25 mg of isosorbide dinitrate, 
mix with the aid of ultrasound for 15 minutes and dilute to 

 filter 

r cent 

Reference solution (b). A solution containing 0.0005 per cent 
w/v of isosorbide mononitrate RS in the mobile phase. 
Reference solution (c). A solution containing 0.005 per cent 
w/v each of diluted isosorbide dinitrate RS and isosorbide 
2-nitrate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

aminopropylmethylsilane bonded to porous silica 
(10 gm), 

- mobile phase: a mixture of 15 volumes of ethanol and 
85 volumes of 2,2,4-trimethylpentane, 
flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 20 gl. 

Inject reference solution (c). The test is not valid unless, in 
the chromatogram obtained, the resolutidgbetween the peaks 
corresponding to isosorbide dinitrate and isosorbide 2-nitrate 
is at least 6.0. 

In the chromatogram obtained with the test solution the area 
of any peak corresponding to isosorbide 2-nitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the area 
of any peak corresponding to isosorbide 5-nitrate is not greater 
than the area of the principal peak obtained with reference 
solution (b) (0.5 per cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using following modifications. 

Test solution. Disperse 1 tablet in 20 ml of the mobile phase 
and dilute to obtain a concentration equivalent to 0.01 per 
cent w/v of isosorbide dinitrate in the same solvent. 

Reference solution. A solution diluted isosorbide dinitrate 

the 
equivalent to 	per cent w/v of isosorbide dinitrate in h 
  

Inject the reference solution and the test solution. 

Calculate the content of C6H8N208. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Add 20 ml of the 
mobile phase to a weighed quantity of the powdered tablets 
containing about 25 mg of isosorbide dinitrate, mix with the 

Whatman GF/C) and dilute 1 volume to 10 volumes with the 

s fibre filter (such as 

aliodboifleupltrhaassoeu.  nd for 15 minutes and dilute to 25.0 ml with the 
 solvent. Filter through a glass-fibre 

 

Reference solution (a). Add 20 ml of the mobile phase-AG a 
quantity of diluted isosorbide dinitrate RS containing 25 mg 

_ _ - 

of isosorbide dinitrate, mix with the aid of ultrasound for 
15 minutes and dilute to 25 ml with the mobile phase: Filter 
through a glass-fibre filter (such as Whatman GF/C) and dilute 
1 volume to 10 volumes with the mobile phase. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of diluted isosorbide dinitrate RS and isosorbide 
2-nitrate RS in the mobile phase. 

Use chromatographic system as described under Related 
substances, using a detection wavelength of 230 nm. 

The test is not valid unless, in the chromatogram obtained 
with reference solution (b), the resolution between the peaks 
corresponding to isosorbide dinitrate and isosorbide 2-nitrate 
is at least 6.0. 

Calculate the content of C6H8N 208  in the tablets. 

Storage Store at a temperature not exceeding 30°. 

Labelling. The label states whether the tablets are to be 
swallowed whole, chewed before swallowing or allowed to 
dissolve in the mouth. 

Identification 

A. Shake a quantity containing 25 mg of isosorbide mononitrate 
with 15 mlofacetone for 2 minutes. Filter, evaporate the filtrate 
to - dryness ,at a'  not exceeding 35° and dry the 
residtie , over phosphorus pentoxide at a pressure of 0.7 kPa 
for 16 hours. The residue complies with the following test. 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 50 rpm and 30 minutes. 

whole). 	 25 ml with the same solvent. Filter through a glass-fibre 
, (such as Whaynan GF/C) and use the filtrate. 

RefeOftre solution (a). A solution containing 0.0005 pe 
isosorbide 2-nitrate RS in the mobile phase. 

Diluted Isosorbide Mononitrate 

O 
H % 

0 2 N 
	

0 

C61i9N06 	 Mol. Wt. 191.1 

Diluted Isosorbide Mononitrate is a dry mixture of isosorbide 
mononitrate and lactose monohydrate or mannitol. 

Diluted Isosorbide Mononitrate is 1 ,4:3,6-dianhydro-D-glucitol 
5-nitrate. 

Diluted Isosorbide Mononitrate contains not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of C6H9N 06. 

Category. Antianginal. 

Description. Undiluted isosorbide mononitrate is a white, 
crystalline powder. 
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isosorbide 

mononitrate RS treated in the same manner. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 5 volumes of methanol and 95 

volumes of dichloromethane. 

Test solution. Shake a quantity of the substance under 
examination containing 10 mg of isosorbide mononitrate with 
10 ml of ethanol (95 per cent) and filter. 

Reference solution. A 0.1 per cent w/v solution of isosorbide 

mononitrate RS in ethanol (95 per cent). 

Apply to the plate 10111 of each solution. After development, 
dry the plate in a current of air, spray with a freshly prepared 
potassium iodide and starch solution and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 10 volumes of water, 15 volumes 

of methanol, 25 volumes of anhydrous acetic acid and 

50 volumes of dichloroethane. 

Test solution. Shake a quantity of the substance under 
examination containing 0.1 g of lactose or mannitol with 10 ml 

of water. 

Reference solution (a). Dissolve 0.1 g of lactose in 10 ml of 

water. 

Reference solution (b). Dissolve 0.1 g of mannitol in 10 ml of 

water. 

Reference solution (c). Mix equal volumes of reference 
solutions (a) and (b). 

Apply to the plate 1 ill of each solution. After development, 
dry the plate in a current of warm air. Repeat immediately the 
development after renewing the mobile phase. Dry the plate in 
a current of warm air. Spray with 4-aminobenzoic acid solution. 
Dry the plate in a cold air until the acetone is removed. Heat 
the plate at 100° for 15 minutes. Allow to cool and spray with 
a 0.2 per cent w/v solution ofsodium periodate. Dry the plate 
in a current of cold air. Heat the plate at 100° for 15 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a) for lactose or to the 
principal spot in the chromatogram obtained with reference 
solution (b) for mannitol. The identification is not valid 
the chromatogram obtained with reference solution (c) shows 
two clearly separated spots. 

Tests 
r,vot 

Inorganic nitrates. Determine by thin-layer chromatograN 
(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 15 volumes of glacial acetic acj 
30 volumes of acetone and 60 volumes of toluene. 

ii) 
Test solution. Shake a quantity of the substance under 
examination containing 0.1 g of isosorbide mononitrate with 
5 ml of ethanol (95 per cent) and filter. 

Reference solution. Dissolve 10 mg of potassium nitrate in 
1 ml of water and dilute to 100 ml with ethanol (95 per cent). 

Apply to the plate 10µl of each solution. After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray with a freshly prepared potassium iodide and 
starch solution and examine under ultraviolet light at 254 nm. 
Any spot corresponding to nitrate ion in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 
(0.5 per cent, calculated as potassium nitrate). 

Isosorbide dinitrate and isosorbide 2-nitrate. Determine by 
liquid chromatography (2.4.14) as described in the Assay, 
changing the detection to 210 nm to 215 nm and using injection 
volume of 10 pl. 

Under the stated conditions, the retention times are: isosorbide 
dinitrate about 5 minutes, isosorbide-2-nitrate about 8 minutes 
and isosorbide 5-nitrate about 11 minutes. 

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained with reference solution (b) is at least 
20 per cent of the full scale of the recorder. 

Inject reference solution (d). The test is not valid unless in the 
chromatogram obtained, the resolution between the peaks 
corresponding to isosorbide 2-nitrate and isosorbide 5-nitrate 
is at least 4.0. 

Inject test solution (a), reference solution (b) and reference 
solution (c). In the chromatogram obtained with test solution 
(a), the area of any peak corresponding to isosorbide 2-nitrate 
is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any peak corresponding to isosorbide 
dinitrate is not greater than the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.5 per cent). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh a quantity of the substance under 
examination containing 25 mg of isosorbide mononitrate , 

 dissolve in 25.0.m1 of the mobile phase and filter. 

Test sOlution(b). Dilute 1.0 ml of test solution (a) to 10.0 ral 
with the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
isosorbide mononitrate RS in the mobile phase. 

Reference solution (b). A 0.0005 per cent w/v solution of 
isosorbide-2-nitrate RS in the mobile phase. 

Reference solution (c). A 0.0005 per cent w/v solution of 
isosorbide dinitrate RS in the mobile phase. 

Reference solution (d). A solution containing 0.005 per cent 
w/v each of isosorbide mononitrate RS (isosorbide-5-nitrate 
RS) and isosorbide-2-nitrate RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
aminopropylmethylsilane bonded to porous silica 
(1011m), 
mobile phase: a mixture of 15 volumes ofethanol and 85 
volumes of trimethylpentane,  
flow rate: 1 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 20 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (a) and test solution (b). 

Calculate the content of C6H9N06. 

Storage. Store protected from light. 

Labelling. The label states the percentage content of 
isosorbide mononitrate. 

Isosorbide Mononitrate Tablets 

Sorbide Mononitrate Tablets 

Isosorbide Mononitrate Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
C6H9N06 . 

Usual strengths. 10 mg; 20 mg; 40 mg; 60 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 5 volumes of methanol and 95 
volumes of dichloromethane. 

Test solution. Extract a quantity of the powdered tablets 
containing 10 mg of isosorbide mononitrate with 10 ml of 
ethanol (95 per cent) and centrifuge. 

Reference.  olution. Dissolve 10 mg of isoso4ideMonoriitraie 
RS in 10 ml of ethanol (95 per cent). 

Apply to the plate 10µl of each solution. After development, 
dry the plate in a current of air, spray with a 1 per cent w/v 
solution of diphenylamine in methanol and expose for 
15 minutes to ultraviolet at 254 nm and 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

B. In the Assay, the peak in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution (a). 

Tests 

Inorganic Nitrates. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H. 

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes 
of acetone and 15 volumes of glacial acetic acid. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of isosorbide mononitrate with 5 ml ofethanol 
(95 per cent) and filter. 

Reference solution. Prepare freshly a 0.01 per cent w/v solution 
of potassium nitrate in ethanol (95 per cent). 

Apply to the plate 10µl of each solution. After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray copiously with freshly prepared potassium 
iodide and starch solution. Expose the plate to ultraviolet 
light at 254 nm for 15 minutes and examine in daylight. Any 
spot corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw 10 ml of the medium and filter promptly, rejecting 
the first few ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained from the dissolution 
medium. 

Reference solution. A solution of isosorbide mononitrate RS 
in the dissolution medium containing the same concentration 
of isosorbide mononitrate as that expected in the dissolution 
medium in the vessel. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octyldecylsilane bonded to porous silica 
- 15 Km) (s'uch as Spherisorb ODS 2), 
-- mobile" se: a mixture of equal volumes of methanol 

and water, 

111 



1SOSORBIDE MONONITRATE TABLETS IP 2018 

 

ip 2018 	
ISOTRETINOIN 

- flow rate 1 ml per minute, 
- spectrophotometer set at 225 nm, 

- injection volume: 100 pl. 

Calculate the content of C 6H9N06. 

D. Not less than 80 per cent of the stated amount of C6H9N06. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of isosorbide mononitrate with 15 ml of the 
mobile phase with the aid of ultrasound for 15 minutes and 
dilute to 25.0 ml with the same solvent and filter through a 
membrane filter with a nominal pore size not exceeding 

0.45 gm. 

Reference solution (a). A solution containing 0.001 per cent 

w/v of isosorbide 2-nitrate RS in the mobile phase. 

Reference solution (b). A solution containing 0.001 per cent 

w/v of isosorbide dinitrate RS in the mobile phase. 

Reference solution (c). A solution containing 0.001 per cent 

each of isosorbide 2-nitrate RS and isosorbide mononitrate 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octyldecylsilane bonded to porous silica 
(5 tun) (such as Spherisorb ODS 2), 

- mobile phase: 30 volumes of methanol and 70 volumes 

of water, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 

- injection volume: 201.11. 

Inject reference solution (c). The test is not valid unless, in 
the chromatogram obtained, the resolution between isosorbide 
mononitrate and isosorbide 2-nitrate is at least 2.4. 

In the chromatogram obtained with the test solution the area 
of any peak corresponding to isosorbide 2-nitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the area 
of any peak corresponding to isosorbide dinitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). 

Uniformity of content. (For tablets containing 10 mg or less) 
Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay using following modification. 

Test solution. Disperse 1 tablet in 20 ml of the mobile phase 
and dilute to obtain a concentration of 0.005 per cent w/v of 
isosorbide mononitrate in the same solvent 

Inject the reference solution and the test solution. 

Calculate the content of C 6H9N06 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 50 mg of isosorbide mononitrate, 
add 70 ml of the mobile phase, mix with the aid of ultrasound 
for 15 minutes and dilute to 100.0 ml with the mobile phase. 
Centrifuge. Mix 1 volume of the supernatant liquid with 5 
volumes of the mobile phase and filter through a membrane 
filter with a nominal pore size not greater than 

0.45 pm. 

Reference solution (a). Add 20 ml of the mobile phase to a 

weighed quantity of isosorbide mononitrate RS containing 
25 mg of isosorbide mononitrate, mix with the aid of ultrasound 
for 15 minutes, dilute to 25.0 ml with the mobile phase, mix and 
centrifuge. Dilute 1 volume of the clear supernatant liquid to 
10 volumes with the mobile phase and filter through a 
membrane filter with a nominal pore size not greater than 

0.45 pm. 

Reference solution (b). A solution containing 0.001 per cent 

w/v each of isosorbide mononitrate RS and isosorbide 

2-nitrate RS in the mobile phase. 

Use the chromatographic system described in the test for 

Related substances. 

The test is not valid unless in the chromatogram obtained 
with reference solution (b), the resolution between the peaks 
corresponding to isosorbide mononitrate and isosorbide 
2-nitrate is at least 2.4. 

Calculate the content of C 6H9N06 in the tablets. 

Storage. Store at a temperature not exceeding 30°. 

Isotretinoin 

H3C CH3 

CH 3 

C201-I2802 	
Mol. Wt. 300.4 

Isotretinoin is (2Z,4E,6E,8E)-3,7-dimethy 1-9- ( 2,6,6- 

 trimethylcyclohex-1-enyl)nona-2,4,6,8-tetraenoic acid. 

Isotretinoin contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 20H2802, calculated on the dried basis. 

- 	 - 

Description.A yellow or light orange, crystalline powder. 

OOH 

Dose. Initally, 500 gg per Kg daily, in 1 to 2 divided doses, with 
food for 4 weeks; if good response, continue for further 8 to 
13 weeks; if little response, increase to 1 mg per Kg daily for 8 
to 12 weeks; if intolerant, reduce dose to 100 to 200 gg per Kg 
daily; usually given for 16 weeks, repeat courses not required. 

NOTE - It is sensitive to air, heat and light, especially in 
solution. Carry out all operations as rapidly as possible and 
avoid exposure to actinic light; use freshly prepared 
solutions. 

Se* 
Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained wip isotretinoin 
RS or with the reference spectrum of isotretinoin. 

B.Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture 2 volumes of glacial acetic acid, 
4 volumes of acetone, 40 volumes ofperoxide -free ether and 
54 volumes of cyclohexane. 

Test solution. Dissolve 10 mg of the substance under 
examination in dichloromethane and dilute to 10.0 ml with 
dichloromethane. 

Reference solution (a). A 0.1 per cent w/v solution of 
isotretinoin RS in dichloromethane. 

Reference solution (b). A solution containing 0.1 per cent 
w/v each of isotretinoin RS and tretinoin RS in 
dichloromethane. 

Apply to the plate 5 g1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless, the chromatogram obtained with 
reference solution (b) shows two clearly separated principal 
spots. 

C.Dissolve 5 mg in 2 ml of antimony trichloride solution; 
intense red colour develops and later becomes violet. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 50.0 rrOyith methanol. 

Reference solution (a). A 0.1 per cent w/v:olution of 
'?" 

i
sotretinoin impurity A RS (tretinoin RS) in:-niethanol.  

Name 	 Relative 
retention time 

Isotretinoin impurity H' 
	

0.2 
Isotretinoin impurity 12 
	

0.3 
Isotretinoin (Retention time: about 26 minutes) 
Isotretinoin impurity A 3 

	
1.34 

I(2Z,4E,6E,8E)-3,7-di methy 1-9- (2.6,6-trimethy1-3-oxocyclohex-  1  -en-
1-yDnona-2,4,6,8-tetraenoic acid (13-cis-4-oxoretinoic acid), 

2( 2Z,4E,6E,8E)-9- [(3RS)-3-hydroxy-2,6,6-trimethylcyc lohex- 1 -en-1  - 
y 1 ] -3 , 7-dimethylnona-2,4,6,8-tetraenoic acid (13-cis-4-hydroxyretinoic 
acid), 

`(2E,4E,6E,8 E) -3 . 7- dimethy 1- 9-(2,6,6-trimethylcyclohex-1- 
enyl)nona-2,4,6,8-tetraenoic acid (tretinoin). 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to isotretinoin 
and isotretinoin impurity A is not less than 5.0. 

Inject reference solution (c) and the test solution. Run the 
chromatogram 1.6 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to isotretinoin impurity A 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent), the area of any peaks corresponding to isotretinoin 
impurities H and I is not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent), the area of any other secondary 
peak is not more than 0.4 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.2 per cent). The sum of the areas of al l the secondary peaks 
eluting before the principal peak is not more than 1.4 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (0.7 per cent), the sum of areas of all the 
secondary peaks eluting after the principal peak is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (c) (1.0 per cent). Ignore any 
peak With artafea less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent). 

Reference solution (b). Mix 1.0 ml of reference solution (a) 
with 0.5 ml of the test solution and dilute to 25.0 ml with 
methanol. 

Reference solution (c). Dilute 0.5 ml of the test solution to 
100.0 ml with methanol. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 gm), 

- mobile phase: a mixture of 0.5 volume of glacial acetic 
acid, 22.5 volumes of water and 77 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 355 nm, 
- injection volume: 10 gl. 

CH 3 	CH3 

Reference solution. A 0.005 per cent w/v solu4on of isosorbide"' 

mononitrate RS in the mobile phase. 
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Measure the absorbance of the filtrate, suitably diluted if 
necessary to obtain a solution containing 0.00025 per cent 
w/v of Isotretinoin, at the maximum at about 343 nm (2.4.7). 
Calculate the content of C 20H2802 in the medium taking 1490 
as the specific absorbance at 343 nm and divide the result by 
6 to obtain the amount per capsule. 

D. Not less than 85 per cent of the stated amount of C, 0H 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE -- Carry out the test protected from light. 

Test solution (a). Disperse a quantity of the contents of the 
capsules containing 10 mg of Isotretinoin with 10 ml of a mixture 
of 20 volumes of 0. 1 M sodium hydroxide and 80 volumes of

ethanol for 10 minutes with the aid of ultrasound for 15 minutes 
and centrifuge for 5 minutes. Mix 5 ml of the supernatant  

liquid with 7.5 ml of 0. 1 M hydrochloric acid and extract with 

two 20 ml quantities of dichloromethane. Filter the combined 
extracts through phase separating paper (Whatman 1PS is 
suitable) and wash the filter with 5 ml of dichloromethane. 
Evaporate the combined filtrate and washing to dryness at 
30° under reduced pressure and dissolve the residue in 5 ml of 

methanol. 

Test solution (b). Dilute 1.0 ml of test solution (a) to 100.0 ml 

with methanol. 

Reference solution (a). A 0.002 per cent w/v solution of 

tretinoin RS in methanol. 

Reference solution (h). A 0.001 per cent w/v solut 

isotretinoin RS in methanol. 

Reference solution (c). A solution containing 0.001 per cent 

w/v each of tretinoin RS and isotretinoin RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 lam) (Such 
as Spherisorb ODS 2), 

- mobile phase: a 0.5 per cent w/v solution of glacial 

acetic acid in a mixture of 23 volumes of water and 77 

volumes of methanol, 
flow rate:1.4 ml per minute, 

-- spectrophotometer set at 353 nm, 
- injection volume: 10 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to tretinoin and isotretinoin 
is not less than 2.0. 

Inject reference solution (a), test solutions (a) and (b). In the 

chromatogram obtained with test solution (a), the area of any 
pea}-corresponding to tretinoin is not more than twice the 
area cif the peakin the chromatogram obtained with reference 
4:)Itition (a) (4.0 per cent). The area of any other secondarY 

peak is not more than the area of the peak in the chromatogram 
obtained with test solution (b) (1.0 per cent) and the sum of 
the areas of any such peaks is not more than 1.5 times the area 
of the peak in the chromatogram obtained with test solution 
(b) (1.5 per cent). 

Uniformity of content. (For Capsules containing 10 mg or 

2802 	
less than 10 mg or less than 10 per cent w/w of active 

. 

ingredient). Complies with the test stated under Capsules. 

NOTE - Carry out the test in sub dued light. 

Disperse the content of one capsule in 25 ml of 
dichloromethane with the aid of ultrasound for 15 minutes. 
Add sufficient dichloromethane to produce 50 ml, shake for 2 
minutes. Dilute a suitable volume of the resulting solution 
with a solution prepared by diluting 5 ml of 0.1 M hydrochloric 
acid to 250 ml with ethanol (95 per cent) to produce a solution 
containing 0.0008 per cent w/v of Isotredrioin. Measure the 
absorbance of this solution at the maximum at 356 nm (2.4.7), 
using the ethanolic hydrochloric acid solution as blank. 

Calculate the content of C 20H2802  in the capsules taking 1350 
as the specific absorbance at 356 nm. 

Other tests. Comply with the tests stated under Capsules. 

Assay. NOTE - Carry out the test in subdued light. 

Disperse the content of 10 capsules with 25 ml 
dichloromethane per capsule with the aid of ultrasound for 
15 minutes. Add sufficient dichloromethane to produce 500 
ml, shake for 2 minutes. Dilute a suitable volume of the 

ion of 	resulting solution with a solution prepared by diluting 5 ml of 
O./ M hydrochloric acid to 250 ml with ethanol (95 per cent) 
to produce a solution containing 0.0008 per cent w/v of 
Isotretinoin. Measure the absorbance of this solution at the 

im u 
fFid solution as blank. Calculate the content of C 20H2802  in 

3m5axm at 356 nm (2.4.7), using the ethanolic hydrochloric 6mn  

tile Capsules taking 1350 as the specific absorbance at 

.gtorage. Store protected from light. 

C20H2802. 

Usual strengths. 0.012 per cent w/w; 0.025 per cent w/w; 0.05 
Per cent w/w. 

IVO TE - Carry out all the operations as rapidly-as povsible . 
 and protected from light. 

rsotretinoin Gel 

Isotretinoin Gel is a solution of Isotretinoin in a suitable 
alcoholic basis. 

Isotretinoin Gel contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of isotretinoin, 

Heavy metals (2.3.13). 1.0 g complies with the limit test for heavy 

metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vaccum for 16 hours. 

Assay. Dissolve 0.2 g in 70 ml of acetone. Titrate with 0.1 M 

tetrahutylammonium hydroxide in 2-propanol, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 

titration. 

1 ml of 0.1 M tetrabuttlammonium hydroxide in 2-propanol 

is equivalent to 0.03004 g of C2 0H 2802. 

Storage. Store protected from light and moisture, under an 

inert gas. 

Labelling. Where it is intended for use in preparing injectable 
dosage forms, the label states that it is sterile or must be 
subjected to further processing during the preparation of 
injectable dosage forms. 

Isotretinoin Capsules 
lsotretinoin Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 

isotretinoin, C201-12802. 

Usual strengths. 5 mg: 10 mg; 20 mg; 30 mg; 40 mg. 

Identification 

A. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 

(b). 

B. When exam i ilcd in the range 300 nm to 400 nm (2.4.7), the 
final solution obtained in the Assay, exhibits a maximum at 

356 nm. 

Tests 

Dissolution (2.5.2). 

NOTE -- Protect the apparatus from light throughout the 
determination and flush the apparatus with nitrogen befbre 

use. 

Apparatus. Used for disintegration test for tablets and 
capsules (2.5.1), 
Medium. 900 ml of 0.1M sodium hydroxide, 

Time. 60 minutes. 

Withdraw a suitable volume of the medium and: filter . 

immediately through a 0.2 inn filter, discarding the first Snit of 
filtrate, and dilute the filtrate with 0.1 ...14 sodium hydroxide. 

Identification 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of glacial acetic acid, 
4 volumes of acetone, 40 volumes ofperoxide -free ether and 
54 volumes of cyclohexane. 

Test solution. Shake to disperse a quantity of the gel containing 
1 mg of Isotretinoin as completely as possible in a mixture of 
5.0 ml of dichloromethane reagent and 10.0 ml of 
dichloromethane, dilute to 100 ml with n-hexane and shake 
the mixture vigorously; filter, evaporate the filtrate to dryness 
using a rotary evaporator at a temperature not exceeding 60° 
and dissolve the residue in 1.0 ml of dichloromethane. 

Reference solution. 0.1 per cent w/v solution of isotretinoin 
RS in dichloromethane. 

Apply to the plate 5 ptl of each solution. Allow the mobile 
phase to rise 15 cm. After development, remove the plate, dry 
in air and examine under ultraviolet light at 254 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14) 

NOTE - Carry out the test protected from light. 

Test solution. Shake to disperse a quantity of the gel containing 
2.5 mg of Isotretinoin as completely as possible in a mixture of 
5.0 ml of dichloromethane reagent and 10.0 ml of 
dichloromethane, dilute to 50.0 ml with n-hexane, shake and 
filter. 

Reference solution(a). A 0.0002 per cent w/v solution of 
tretinoin RS in n-hexane. 

Reference solution(b). Dilute 1.0 ml of the test solution to 
100.0 ml with n-hexane. 

Reference solution(c). A 0.0002 per cent w/v solution each of 
isotretinoin RS and tretinoin RS in n-hexane. 

Reference solution(d). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with n-hexane. 

Chromatographic system 
stainleSS steel column 25 cm x 4.6 mm, packed with 

silica gel for chromatography (51.1.m) (Lichrosorb Si60 is 
sable), 

-'` 

u 

A. When examined in the range 300nm to 400nm (2.4.7), the 
solution obtained in the assay, shows an absorption maxima 
at about 356 nm. 

• 	 s 	 • , 
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ISOXSUPRINE TABLETS 

Loss 	

solution (a). Add 0.5 ml of N- trimethyl- 

time 
(min) 
0-25 
25-29 
29-39 

- inlet and detector port 225°, 
- flame ionization detector, 
- flow rate: 30 ml per minute, nitrogen as the carrier gas. 

nject 1 gl of the test solution and reference solution (a). The 
t est is not valid unless the resolution between the peaks due 
ti isoxsurpine and hexacosane is not less than 5.0. 

nject reference solution (a) and the test solution. In the 
hromatogram obtained with the test solution, calculate the 

r atio of the area of the peak due to the trimethylsilyl derivative 
of isoxsuprine to the area of the peak due to hexacosane from 
he chromatogram obtained with reference solution (a). The 

r atio of the sum of the areas of peaks, other than the principal 
peak and the peak due to hexacosane to the area of the peak 
due to the hexacosane is not more than 2.0 per cent. 

'henones. Absorbance of a 0.01 per cent w/v solution at about 
10 nm, not more than 0.20 (2.4.7). 

-leavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.6 g, dissolve in 150 ml of anhydrous glacial 
acetic acid, heating on a water-bath to effect dissolution. 
Cool and add 15 ml of mercuric acetate solution. Titrate with 
9. 1  M perchloric acid, using naphtholbenzein as indicator. 
Carry out a blank titration. 
l iH23N  m8 1of03,ci  0.1HMp. erchloric acid is equivalent to,0:03378 44, of c  

Storage. Store protected from light. 

Isoxsuprine Injection 

Isoxsuprine Hydrochloride Injection 

lsoxsuprine Injection is a sterile solution of Isoxsuprine 
Hydrochloride in Water for Injections. 

Isoxsuprine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
isoxsuprine hydrochloride, C 18H23NO3 ,HC1. 

Usual strength. 5 mg per ml. 

Identification 

A.To a volume containing 50 mg of Isoxsuprine Hydrochloride 
add 20 ml of water and 10 ml of ammonia buffer pH 10.0 and 
extract with three quantities, each of 15 ml, of dichloromethane. 
Shake the combined extracts with 5 g of anhydrous sodium 
sulphate, filter, evaporate the filtrate to dryness, dissolve the 
residue in 5 ml of 0.1 M methanolic hydrochloric acid and 
evaporate to dryness. Dissolve the residue in 5 ml of methanol, 
evaporate to dryness, redissolve the residue in 2 ml of 
methanol, add 15 ml of dichloromethane, again evaporate to 
dryness and dry the residue at 60° at a pressure of 2 kPa for 
1 hour. On the residue determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with isoxsuprine hydrochloride RS treated in the 
same manner or with the reference spectrum of isoxsuprine 
hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows absorption maxima 
at about 269 nm and 274 nm. 

Tests 

pH (2.4.24). 4.9 to 6.0. 

Bacterial endotoxins (2.2.3). Not more than 35.7 Endotoxin 
Units per mg of isoxsuprine hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing about 50 mg of 
Isoxsuprine Hydrochloride add sufficient 0.1 M hydrochloric 
acid to produce 100.0 ml. Dilute 10.0 ml to 100.0 ml with the 
same solvent and measure the absorbance of the resulting 
solution at the maximum at about 274 nm  (2.4.7).  Calculate the 
content of C i8H23NO3 ,HC1 taking 73 as the specific absorbance 
at 274 nm. 

Isoxsuprine Tablets 

lsoxsuprine Hydrochloride Tablets 

Isexsuprine, Tablets contain not less than 92.5 per cent and 
not More than .  107.5 per cent of the stated amount of 
isoxsuprine hydrochloride, CI8H23NO3,HC1. 

lylimidazole to 10 mg of the substance under examination. 
[eat to 65° for 10 minutes, cool. Add 2.0 ml of internal standard 
Aution (a) and 2.0 ml of water, shake. Dilute 1.0 ml of the 
pper layer to 50.0 ml with trimethylpentane. 

Reference solution (b). Add 0.5 ml of N- trimethylsilylimi-
azole to 10 mg of the substance under examination. Heat to 
5° for 10.0 min, cool. Add 2.0 ml of trimethylpentane and 
.0 ml of water, shake. Use the upper layer. 

!hromatographic system 
- a glass column 1.5 m x 4 mm, packed with diatomaceous 

support (125 to 135 gm) coated with 3 per cent w/w of 
poly(dimethyl)siloxane, 

- temperature: 
Column 

R 
si 

sc 

6 
2 

temperature 
oe" 

195 
195-215 

215 

ISOTRETINOIN GEL 

- 
 mobile phase: a mixture of 1 volume of 

glacial acetic Category. Vasodilator; uterine relaxant. 

acid , 30 volumes of ethyl acetate 	
20 mg 4 times daily; b y  

tate and 970 volumes of Dose. As vasodilator, orally,  

n-hexane, 	
intramuscular injection, 5 to 10 mg upto 4 times daily; by 

- flow rate: 1 ml per minute, 	
intravenous infusion, initially 100 gg per minute, increased to 

- spectrophotometer set at 365 nm, 	
500 gg per minute if required. As uterine relaxant, b y  

- injection volume: g. 	
intravenous infusion, initially 200 gg to 300 gg per minute 

50l 
Inject reference solutions (c) and (d). The test is not valid gradually increased to 500 gg per minute until labour is 

unless the resolution 

between the peaks corresponding to arrested; subsequently by intramuscular injection, 10 mg every 

i 	

einoin and tretinoin is not less than 3.0 obtained with 3 hours for 24 hours, then every 4 to 6 hours for 48 hours; then 
f h eak orally, 20 mg 4 times daily. 

Description. 
A white or almost white, crystalline powder; 

odourless or almost odourless. 

Identification 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with isoxsuprine 
of 

hydrochloride RS 
or with the reference spectrum  

isoxsuprine hydrochloride. 

B. When examined in the range 230 mn ooh 60 nm 
acid shows 

(2.4.7), a 

0.01 per cent w/v solution in 
0.1 M hydrcloric  

absorption maxima at about 69 nm and 274 nm; absorbance 
at about 269 nm, about 0.73 and at about 274 nm, about 0.72. 

C. Dissolve 10 mg in 1 ml of water and add 0.05 ml of copper 

sulphate solution and 1 ml of 5 M sodium hyd 
shake ; st

roxide; 
a ether 

blue 

colour is produced. Add 1 ml of ether and he  

layer remains colourless. 

D. It gives the reactions of chlorides (2.3.1). 

Mol. Wt. 337.8 
C 181-123NO3,HC1  

Isoxsuprine Hydrochloride is ORS ,2SR) - 1 -(4-hydroxy -pheny1)-  

2 4(1RS) - 1 - methyl - 2-pheno x y ethy laminolpropan- 

1 -ol hydrochloride. 
:tan 98.5 per 

IsoxsuPrine Hydrochloride contains not lessh 
cent and not more than 101.0 per cent of C

i ,1-1 2, 3NO,:1-1 CI ,  

t t 
reference solution (c) and the signal-to-noise ratio o t ep 
so r 

corresponding to isotretinoin is not more than 10 obtained 

with reference solution (d). 
Inject reference solutions (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area the 

of 

the peak due to tretinoin is not more than the area of 
principal peak in the chromatogram obtained with reference 
solution (a) (4.0 per cent). The sum of the area of all other 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). Ignore any peak with an area less than the 
area of the principal peak in the chromatogram obtained with 

reference solution (d) (0.1 per cent). 

Optical rotation (2.4.22)• - 0.05°  to + 0.05', determined in a 1.0 

prep 
with gentle warming, if 

per cent w/v solution, p  
necessary. 

Related substances. 
Determine by gas chromatograp

hy 

(2.4.13). 
NOTE- Prepare the solutions immediately before use. 

Internal standard solution (a). Dissolve 
0.1 g of hexacosane  

in 20.0 ml of trimethylpentane. 

Internal standard solution (b). 
Dilute 1.0 ml of interna

l 

 standard solution (a) to 50.0 ml with 
trimethylpentan e.  

z 
Test solution. Add 0.5 ml of N-trimethylsilylimidaole 1

to
0 

e 10 mgeof the substance under examination. Heat to 65
°  for  

minutes, cOol.--A4d 2.0 ml of internal standard solution (b) and 

2.0 of Water„ shake. Use the upper layer. 

33 

Assay. To a quantity of the gel containing 0.5 mg of Isotretinoin, 
el has 

add 10 ml of dichloromethane, shake until all the g 

dispersed and dilute the solution to 100.0 ml with 
ethanolic 

hydrochloric acid solution 
prepared by diluting 5 ml of 0.IM 

hydrochloric acid to 250 ml with ethanol (95 per cent). 

Measure the absorbance of the resulting solution a 
at the 

 maximum at 356 nm, using the 
ethanolic hydrochlori ad 

solution 
as blank (2.4.7). Calculate the content of C 20H280 2 in 

the gel taking 1350 as specific absorbance at the maximum at 

356nm. 

Isoxsuprine Hydrochloride 

HO 

,HCI 

calculated on the dried basis. 

Tests 

pH 
(2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution, 

prepared with gentle warming if necessary. 

Appearence of solution. 
A 1.0 per cent w/v solution is clear 

(2.4.1) and colourless (2.4.1). 

• 



Ivermectin 

OCH 3  

0 CH 3  

0 

ISOXSUPRINE TABLETS 

Usual strength. 20 mg. 

Identification 

A. To a quantity of the powdered tablets containing 50 mg of 
Isoxsuprine Hydrochloride add 50 ml of 0.1 Mhydrochloric 

acid and heat on a water-bath for 30 minutes. Cool, filter, add 

10 ml of ammonia buffer pH 10.0 and extract with three 

quantities, each of 15 ml, of dichloromethane. Shake the 

combined extracts with 5 g of anhydrous sodium sulphate, 
filter, evaporate the filtrate to dryness, dissolve the residue in 
5 ml of 0.1 M methanolic hydrochloric acid and evaporate to 

dryness. Dissolve the residue in 5 ml of methanol, evaporate 

to dryness, redissolve the residue in 2 ml of methanol, add 

15 ml of dichloromethane, again evaporate to dryness and 
dry the residue at 60° at a pressure of 2 kPa for 1 hour. 

On the residue determine by infrared absorption spectrophoto-
metry (2.4.6). Compare the spectrum with that obtained with 
isoxsuprine hydrochloride RS treated in the same manner or 
with the reference spectrum of isoxsuprine hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows absorption maxima 
at about 269 nm and 274 nm. 

C48 H740 14, H2B1a 	 Mol.Wt. 875.1 

C47 H72014, H2BIb 	
Mol.Wt. 861.1 

Ivermectin is (10E,14E,16E,22Z)-(1R,4S,5' S,6R,6' R,8R,12S,13S, 
20R,21R,24S)-6'talkyl]-21,24-dihydroxy -5 ', 11 , 13,22- 

 tetramethy1-2-oxo-(3,7,19-trioxatetracyclo[15 . 6 . 1 . 14,8.020,24] 

pentocsa-10,14,16,22-tetraene)-6-spiro -2' -(perhydropyran) -12- 

 y1-2,6-dideoxy-4-0-(2,6-dideoxy-3-0-methyl -a-L-arabino-

hexopyranosy)-3-0-methyl-a-L-arabinohexopyranoside. 

Ivermectin contains not less than 95.0 per cent and not more 
than 102.0 per cent of H213 la+ 112131b, calculated on the 
anhydrous and solvent free basis. 

The ratio H213 lai(H2 13 1.+  H21310, determined by liquid 
chromatography is not less than 90.0 per cent. 

Category.Anthelmintic. 

Description. A white or yellowish-white crystalline powder, 

slightly hygroscopic. 

Identification 

A. Determine by infrared absorption spectrophotometery 
(2.4.6). Compare the spectrum with that obtained with 
ivermectin RS or with the reference spectrum of ivermectin. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

Appeiiimee of solution .A 2.0 per cent w/v solution in toluene 

is clear (2.4.0 -and not more intensely coloured than reference 

solution BYS7 (2.4.1). 

Specific optical rotation (2.4.22) -17.0 to -20.0, determined on 
a 2.5 per cent w/v solution in methanol. 

ilk.  Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol. 
Reference solution(a). A 0.08 per cent w/v solution of 
ivermectin RS in methanol. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with methanol. 

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 100.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mrnpacked with 

octadecylsilane bonded to porous silica 
- mobile phase: a mixture of 15 volumes of water, 

34 volumes of methanol and 51 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 

Inject reference solutions (a) and (c). The test is not valid 
unless in the chromatogram obtained with reference solution 
(a), the resolution between the component H 2 13 11, (first peak) 
and component H2B 1a  (second peak) is not less than 3.0 and in 
the chromatogram obtained with reference solution (c), the 
signal to noise ratio is not less than 10 for the principal peak. 

Inject the test solution and reference solutions (b) and (c),In 
the chromatogram obtained with the test solution the impurity 
with a relative retention of 1.3 to 1.5 with reference to the 
principal peak is not more than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.5 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (5.0 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent). 

Ethanol and formamide. Not more than 5.0 per cent ethanol 
and not more than 3.0 per cent formamide. 

Determine by gas chromatography (2.4.13). 

Internal standard solution. Dilute 0.5 ml of propanol to 
1 00 ml with water. 

Test solution. Dissolve 0.120 g of the substance tinder 
examination in 2.0 ml of m-xylene by heating on a water-bath , 
at 40 to 50°, add 2.0 ml of water, mix thoroughly and centrifuge. 
Remove the upper layer and extract it with 2.0 ml of water. 

Discard the upper layer and combine the aqueous layers. Add 
1.0 ml of the internal standard solution. Centrifuge and discard 
any remaining m -xylene. 

Reference solution (a). Dilute 3.0 g of ethanol to 100 ml with 
water. 

Reference solution (b). Dilute 1.0 g offormamide to 100.0 ml 
with water. 

Reference solution (c). Dilute 5.0 ml of reference solution (a) 
and 5 ml of reference solution (b) to 50.0 ml with water. Transfer 
2.0 ml of this solution to a centrifuge tube, add 2 ml of 
m -xylene, mix thoroughly and centrifuge. Remove the upper 
layer and extract it with 2.0 ml of water. Discard the upper 
layer and combine the aqueous layers. Add 1.0 ml of the internal 
standard solution. Centrifuge and discard any remaining m-
xylene. 

Reference solution (d). Dilute 10.0 ml of reference solution (a) 
and 10.0 ml of reference solution (b) to 50.0 ml with water. 
Transfer 2.0 ml of this solution to a centrifuge tube, add 2 ml of 
m -xylene, mix thoroughly and centrifuge. Remove the upper 
layer and extract it with 2.0 ml of water. Discard the upper 
layer and combine the aqueous layers. Add 1.0 ml of the internal 
standard solution. Centrifuge and discard any remaining m-
xylene. 

Chromatographic system 
- a capillary column 30 m x 0.53 mm, packed with fused 

silica with macrogol 20,000 with film thickness 1 pm, 
- temperature 

column 	Time 

(mm) 

	

0-2 	 50 -480 

	

2-8 	 80 -*240 
- injection port 220° and detector at 280°, 
- flmae ionization detector, 
- flow rate: 7.5 ml per minute using nitrogen as the carrier 

gas. 

Inject 1111 of reference solutions (c), (d) and the test solution. 

Calculate the content of ethanol and formamide. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method C (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography(2.4.14), as 
described in the Related substances. 

Inject reference solution (a) and the test solution. 

Calculate the_contents of ivermectin (H 2 B 1a  +  H2B Ib) and the 
ratio 1-12B 	futio• 
Storage. Store protected from moisture. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium: 900 ml of water, 
Speed and time. 100 rpm for 45 minutes. 

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 269 nm (2.4.7). 
Calculate the content of isoxsuprine hydrochloride, C I8H23NO3, 

HCl in the medium from the absorbance obtained from a 
solution of known concentration of isoxsuprine 

hydrochloride RS in the dissolution medium. 

D. Not less than 75 per cent of the stated amount of C I 8H23NO3, 

HC1. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 20 mg of Isoxsuprine Hydrochloride, 
add 50 ml of 0.1 Mhydrochloric acid and boil on a water-bath 

for 30 minutes. Cool, add sufficient 0.1 M hydrochloric acid 
to produce 100 0 ml, mix and filter. Dilute 25.0 ml of the filtrate 

to 100.0 ml with 0.1 M hydrochloric acid and measure the 
absorbance of the resulting solution at the maxinium at about 
274 run (2.4.7). Calculate the content of C 1 ,11 , ,NO ,,HC1 taking 

73 as the specific absorbance at 274 nm. 

Temperature 
(0)  
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IVERMECTIN INJECTION 

Ivermectin Injection 
Ivermectin Injection is a sterile solution of Ivermectin in a 
suitable non-aqueous vehicle. 

Ivermectin contains not less than 95.0 per cent and not more 
than 105.0 per cent of the stated amount of sum of H2131. 
(C48H74014)and H2Bib(C47H72014)• 

The ratio of H2B,./(112B la+  H,Bib) is not less than 90.0 per cent. 

Usual strength. 10 mg per ml. 

Identification 

Determine by thin - layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of I volume of ammonia, 9 volumes 
of methanol and 90 volumes of dichloromethane. 

Test solution. Dissolve a volume of the injection in methanol 
to obtain a solution containing 0.05 per cent w/v of Ivermectin. 

Reference solution. A 0.05 per cent w/v solution of ivermectin 
RS in methanol. 

Apply to the plate 2 .tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm and 365 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution corresponds to the principal 
peaks in the chromatogram obtained with reference solution. 

Tests 

IP 204 

Reference solution (c). A 0.00002 per cent w/v solution 
ivermectin RS in methanol. 

Chromatographic system 
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
— mobile phase: a mixture of 39 volumes of water, 

55 volumes of methanol and 106 volumes ofacetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 245 nm, 

— injection volume: 20 

Inject reference solution (a). The test is not valid unless in the 
chromatogram obtained with reference solution (a), the 
resolution between the component H 2B 1 ,, (first peak) and 
component H 2 13 1a  (second peak) is not less than 3.0. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak with a relative retention of 1.3 to 1.5 with reference to the 
principal peak is not more than 2.7 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.7 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 6 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (6.0 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.016 Endotoxin 
Unit per gg of ivermectin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

INDIAN PHARMACOPOEIA 2018 

Kanamycin Sulphate • 
Kanamycin Acid Sulphate 

Kanamycin Injection 

Heavy Kaolin 

Light Kaolin 

Ketamine Hydrochloride opoi  Ketamine Injection 

Ketoconazole 

Ketoconazole Tablets 

Ketoprofen 

Ketoprofen Capsules 

Ketorolac Tromethamine 

Ketorolac Tromethamine Injection 

Ketorolac Tromethamine Tablets 

Ketotifen Fumarate 

Ketotifen Fumarate Tablets 

or.  

K 

MONOGRAPHS 

.... 2345 

2346 

2347 

2349 

2349 

2350 

2351 

2352 

2353 

2353 

2354 

2355 

2357 

2357 

2358 

2359 

Appearance of solution.The injection is clear (2.4.1) and not 
more intensely coloured than reference solution YS4 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a volume of injection in methanol to 
obtain a solution containing 0.04 per cent w/v of Ivermectin. 

Reference solution(a).A 0.04 per cent w/v solution of 
ivermectin RS in methanol. 

Reference solution (h). A 0.0004 per cent w/v solution of 
ivermectin RS in methanol. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a volume of the injection in methanol 

to obtain a solution containing 0.04 per cent w/v of Ivermectin. 

Reference solution. A 0.04 per cent w/v solution of ivermectin 

RS in methanol. 

Use chromatographic conditions as described in the Related 
substances. 

Inject the reference solution and the test solution. Calculate 
the content of ivermectin (H 2B la  + H2 B ib) in the injection and 

the ratio H 2B 1a  / (H 2B ia  + H2 13 1b ). 

et 

= 

23:43- 
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Kanamycin Sulphate 

HO 

, H2 S 04 , H2O 

N H 2  

C H NO HSO H2O -.18-36-4 - 11,-2- - 4, 

Kanamycin Sulphate is 6-0-(3-amino-3-deoxy-
a-D-glucopyranosyl)-4-0-(6-amino-6-deoxy-
a-D-glucopyranosyl)-2-deoxy-D-streptamine sulphate 
monohydrate, an antimicrobial substance produced by the 
growth of certain strains of Streptomyces kanamyceticus. 

Kanamycin Sulphate has a potency of not less than 750 Units 
per mg, calculated on the dried basis. 

Category. Antibacterial. 

Dose. By intramuscular injection, the equivalent of 500 mg to 
1 g (500,000 to 1,000,000 Units) of kanamycin daily, in divided 
doses. By slow intravenous infusion, 15 to 30 mg per kg body 
weight daily, in divided doses, every 8 to 12 hours. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a 0.75-mm layer of the following mixture. Mix 
0.3 g ofcarbomer (Such as Carbopol 934) with 240 ml of water 
and allow to stand, with moderate shaking, for 1 hour; adjust 
to pH 7.0 by the gradual addition, with continuous shaking, of 
2 M sodium hydroxide and add 30 g of silica gel H. Heat the 
plate at 110° for 1 hour, allow to cool and use immediately. 

Mobile phase. A 7.0 per cent w/v solution of potassium 
dihydrogen phosphate. 

Test solution. A 0.1 per cent w/v solution of the substance 
under examination in water. 

Reference solution (a). A 0.1 per cent w/v -..kilution of 

Reference solution (b). A solution containing 0.1 per cent 
w/v each of kanamycin sulphate RS, neomycin sulphate RS 
and streptomycin sulphate RS in water. 

Apply to the plate 10 11.1 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with a mixture of equal volumes of a 0.2 per cent w/v 
solution of 1,3-napthalenediol in ethanol (95 per cent) and 
a 45 per cent w/v solution of sulphuric acid and heat at 150° 
for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots. 

B. Dissolve 0.5 gin 10 ml of water and add 10 ml of a 1 per cent 
w/v solution of picric acid. If necessary initiate crystallisation 
by scratching the walls of the container with a glass rod, allow 
to stand and filter. The crystals, after washing with 20 ml of 
water and drying at 105°, melt at about 235°, with decompo-
sition (2.4.21). 

C. Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent 
w/v solution of ninhydrin and heat for a few minutes on a 
water-bath; a violet colour is produced. 

D. It gives the reactions of sulphates (2.3.1). 

Tests 

pH (2.4.24). 6.5 to 8.5, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +1 12° to +123°, determined 
at 20° in a 1.0 per cent w/v solution. 

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer of the following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 
240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjust to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 M sodium hydroxide and add 30 g 
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately. 

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate. 

Test solution. A 0.5 per cent w/v solution of the substance 
under examination in water. 

Reference solution. A 0.02 per cent w/v solution of kanamycin 
B sulphate RS in water. 

Apply to the plate 4 pi of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride reagent and 
heat at 110° for 15 minutes. Any spot corresponding to 
kanamycin B in the chromatogram obtained with the test 

I-12N 

H 

OH 	 

F- 

Mol. Wt. 600.6 

kanamycin sulphate RS in water. 
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solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 

Sulphates. 15.0 to 17.0 per cent of SO 4, calculated on the dried 
basis and determined by the following method. Dissolve 
0.25 g in 100 ml of water and adjust the pH to 11 using strong 

ammonia solution. Add 10.0 ml of 0.1 Mbarium chloride and 

0.5 mg of metalphthalein. Titrate with 0.1 M disodium 

edetate; when the colour of the solution begins to change, 

add 50 ml of ethanol (95 per cent) and continue the titration 

until the blue colour disappears. 

1 ml of 0.1 Mbarium chloride is equivalent to 0.009606 g of 

SO,. 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours. 

Assay. Determine by the microbiological assay of antibiotics, 

Method A or B (2.2.10). 

Kanamycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin 

Unit per mg of kanamycin. 

Kanamycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store protected from light and moisture. If the 
contents are intended for use in the manufacture of parenteral 
preparations, the container should be sterile and sealed so as 
to exclude micro-organisms. 

Labelling. The label states (1) the number of Units per mg; 
(2) whether or not the material is intended for use in the 
manufacture of parenteral preparations. 

Kanamycin Acid Sulphate 
Kanamycin Acid Sulphate is a form of kanamycin sulphate 
prepared by adding Sulphuric Acid to a solution of Kanamycin 
Sulphate and subsequent drying. 

Kanamycin Acid Sulphate has a potency of not less than 
650 Units per mg, calculated on the dried basis. 

Category. Antibacterial. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), co ating 
 the plate with a 0.75-mm layer of the following mixture. mix 

 0.3 g ofcarhomer (Such as Carbopol 934) with 240 ml of water 
and allow to stand, with moderate shaking, for 1 hour; adjust 
to pH 7.0 by the gradual addition, with continuous shaking, of 
2 Msodium hydroxide and add 30 g of silica gel H. Heat the 
plate at 110° for 1 hour, allow to cool and use immediately. 

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate. 

Test solution. A 0.1 per cent w/v solution of the substance 
under examination in water. 

Reference solution (a). A 0.1 per cent w/v solution of 

kanamycin sulphate RS in water. 

Reference solution (b). A solution containing 0.1 per cent 

w/v each of kanamycin sulphate RS, neomycin sulphate RS 

and streptomycin sulphate RS in water. 

Apply to the plate 10 ill of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with a mixture of equal volumes of a 0.2 per cent w/v 

solution of 1,3-napthalenediol in ethanol (95 per cent) and 

a 45 per cent w/v of solution of sulphuric acid and heat at 
150° for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots. 

B. Dissolve 0.5 g in 10 ml of water and add 10 ml of a 1 pertent 

w/v solution of picric acid. If necessary initiate crystallisation 
by scratching the walls of the container with a glass rod, allow 
to stand and filter. The melting point of the crystals, after 
washing with 20 ml of water and drying at 105°, is about 235°, 

with decomposition (2.4.21). 

C. Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent 

w/v solution of ninhydrin and heat for a few minutes on 'a 

water-bath; a violet colour is produced. 

D. It gives the reactions of sulphates (2.3.1). 

Tests 	 -11 .+4 • 

(1 .  

pi! (2.4.24). 5.5 to 7.5, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +103° to +115°, deterningio  

at 20° in a 1.0 per cent w/v solution. 

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer of the following 
mixture Mix 0.3 g of carhomer (Such as Carbopol 934) with 

240 ml of water and allow to stand, with moderate shaking. fo 
ithr w 1.hour, adjust to pH 7.0 by the gradual addition, 

continuous shaking, of 2 M sodium hydroxide and add 30 g 

dihydrogen phosphate. 
Mobile phase. A 7 per cent w/v solution of potassium 

of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately. 	 (2) whether or not the material is intended for use in the 

manufacture of parenteral preparations. 

Labelling. The label states (1) the number of Units per mg; 

Test solution. A 0.5 per cent w/v solution of the substance 
under examination in water. 

heat at 110° for 15 minutes. Any spot corresponding to 

phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride reagent and 

Reference solution. A 0.02 per cent w/v solution of kanamycin 
B sulphate RS in water. 

Apply to the plate 4 ul of each solution. Allow the mobile 

agents and other excipients. It is filled in a sealed container. 

and suitable buffering and stabilising agents or, is a sterile 
material consisting of Kanamycin Acid Sulphate with buffering 

Sulphate in Water for Injections containing Sulphuric Acid 
Kanamycin Injection is either a sterile solution of Kanamycin 

Kanamycin Injection 

kanamycin B in the chromatogram obtained with the test A. Kanamycin Injection (Solution) 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 	 Kanamycin Injection contains not less than 97.0 per cent and 

not more than 110.0 per cent of the stated number of Units of Sulphates. 23.0 to 26.0 per cent of SO 4 , calculated on the kanamycin. 
dried basis and determined by the following method. Dissolve 
0.25 g in 100 ml of water and adjust the pH to 11 using strong Usual strengths. The equivalent of 250 mg (250,000 Units) of 
ammonia solution. Add 10.0 ml of O./ M barium chloride and kanamycin per ml or per sealed container. 
0.5 mg of metalphthalein. Titrate with 0.1 M disodium Description. A colourless to pale yellow solution. edetate; when the colour of the solution begins to change, 
add 50 ml of ethanol (95 per cent) and continue the titration Identification 
until the blue colour disappears. 

Determine by thin-layer chromatography (2.4.17), coating the 1 ml of 0.1 Mbarium chloride 
is equivalent to 0.009606 g of plate with a 0.75-mm layer of the following mixture. Mix 0.3 g of SO4 . 	

carbomer (Such as Carbopol 934) with 240 ml of water and 
Sulphated ash (2.3.18). Not more than 0.5 per cent. 	allow to stand, with moderate shaking, for 1 hour; adjust the 

pH to 7.0 by the gradual addition, with continuous shaking, of Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
2 Msodium hydroxide and add 30 g of silica gel H. Heat the on 1.0 g by drying in an oven at 60° at a pressure not exceeding plate at 110° for 1 hour, allow to cool and use immediately. 

0.7 kPa for 3 hours. 
Mobile phase. A 7 per cent w/v solution of potassium Assay. Determine by the microbiological assay of antibiotics, 
dihydrogen phosphate. Method A or B (2.2.10). 
Test solution. A suitable volume diluted with water to contain Kanamycin Acid Sulphate intended for use in the 
800 Units per ml. manufacture of parenteral preparations without a further 

appropriate procedure for the removal of bacterial Reference solution (a). A 0.1 per cent w/v solution of 
endotoxins complies with the following additional kanamycin sulphate RS in water. 
requirement. 	

Reference solution (h). A solution containing 0.1 per cent 
Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin w/v each of kanamycin sulphate RS, neomycin sulphate RS 
Unit per mg of kanamycin. 	 and streptomycin sulphate RS in water. 

Kanamycin Sulphate intended for use in the manufacture of Apply to the plate 10 Al of each solution. Allow the mobile 
parenteral preparations without a .further appropriate phase to rise 12 cm. Dry the plate in a current of warm air, 
sterilisation procedure complies with the .following spray with a mixture of equal volumes of a 0.2 per cent w/v 
additional requirement. 	 solution of 1,3 -napthalenediol in ethanol (95 per cent) and 
Sterility (2.2.11). Complies with the test for sterility. 	a 45 per cent w/v of solution of sulphuric acid and heat at 

150° for 5 to 10 minutes. The principal spot in the chromatogram 
Storage. Store protected from light and moisture. If the material obtained with the test solution corresponds to that in the 
is Intended for use in the manufacture ef parenieral chronfatograni 'obtained with reference solution (a). The test Preparations, the container should be sterile and.:Sealed -so as is nofkalid unless the chromatogram obtained with reference 
to exclude micro-organisms. soltition (b) shows three clearly separated spots. 

Description. A white or almost white powder.;:odourle0 .:or 

almost odourless; hygroscopic. 

246 2347 
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heat at 110° for 15 minutes. Any spot corresponding to 
kanamycin B in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution. 

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin 
Unit per mg of kanamycin. 

Assay. Determine the weight of the contents of 10 containers. 
Using the mixed contents of the 10 containers determine by 
the microbiological assay of antibiotics, Method A or Method 
B(2.2.10). 

For a container of average content weight, the upper fiducial 
limit of error is not less than 95.0 per cent and the lower fiducial 
limit of error is not more than 115.0 per cent of the stated 
number of Units. 

Tests 

pH (2.4.24). 4.0 to 6.0. 

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-nun layer of the following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 

240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjust to pH 7.0 by the gradual addition, with 

continuous shaking, of 2 Msodium hydroxide and add 130 g 

ofsilica gel H. Heat the plate at 110° for 1 hour, allow to cool 

and use immediately. 

Mobile phase. A 7.0 per cent w/v solution of potassium 

dihydrogen phosphate. 

Test solution. A suitable volume diluted with water to contain 

3750 Units per ml. 

Reference solution. A 0.02 per cent w/v solution of kanamycin 

B sulphate RS in water. 

Apply to the plate 4 ill of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 

spray with ninhydrin and stannous chloride reagent and heat 

at 110° for 15 minutes. Any spot corresponding to kanamycin 
B in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with a 0.75-mm layer of the following mixture. Mix 0.3 g of 

carbomer (Such as Carbopol 934) with 240 ml of water and 
allow to stand, with moderate shaking, for 1 hour; adjust the 
pH to 7.0 by the gradual addition, with continuous shaking, of 
2 Msodium hydroxide and add 30 g of silica gel H. Heat the 
plate at 110° for 1 hour, allow to cool and use immediately. 

Mobile phase. A 7.0 per cent w/v solution of potassium 

dihydrogen phosphate. 

Test solution. A suitable volume diluted with water to contain 

800 Units per ml. 

Reference solution (a). A 0.1 per cent w/v solution of 

kanamycin sulphate RS in water. 

Reference solution (b). A solution containing 0.1 per cent 

w/v each of kanamycin sulphate RS, neomycin sulphate RS 

and streptomycin sulphate RS in water. 

Apply to the plate 10 ul of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with a mixture of equal volumes of a 0.2 per cent w/v 

solution of I ,3 -napthalenediol in ethanol (95 per cent) and 

a 45 per cent w/v of solution of sulphuric acid and heat at 

150° for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots. 

Labelling. The label states (1) the strength in terms of the 
number of Units or the equivalent weight of kanamycin in a 
suitable dose-volume or in the sealed container; (2) the volume 
of Water for Injections for constituting the solution (for 
contents of a scaled container). 

Heavy Kaolin is a purified, natural, hydrated aluminium silicate 
of variable composition. 

Category. Pharmaceutical aid. 

Description. Fine, white or greyish white, soft powder; 
odourless. 

Identification 

A.To 0.5 g in a metal crucible add 1 g of potassium nitrate and 
3 g of anhydrous sodium carbonate, heat until the mixture 
has melted and allow to cool. To the residue add 20 ml of 
boiling water, mix, filter and wash the residue with 50 ml of 
water. To the residue add 1 ml of hydrochloric acid and 5 ml of water and filter. To the filtrate add 1 ml of 10 Msodium 
hydroxide and filter. To the filtrate add 3 ml of ammonium 
chloride solution; a gelatinous, white precipitate is produced. 
B.0.25 g gives the reaction of silicates (2.3.1). 

Tests 

Acidity or alkalinity. To 1.0 g add 20 ml of carbon dioxide-
free water, shake for 2 minutes and filter. To 10 ml of the filtrate 
add 0.1 ml of phenolphthalein solution. The solution is 
colourless and not more than 0.25 ml of 

-0.01 M sodium : - hydroxide is required to change the colour of the solution to 

Arsenic (2.3.10). Disperse 5.0 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). Boil 5.0 g with 7.5 ml oft Mhydrochloric 
acid and 27.5 ml of water for 5 minutes, filter, wash the residue 
with water and dilute the combined filtrate and washings to 
50 ml with water (solution A). To 5 ml of solution A add 5 ml of 
water, 10 ml ofhydrochloric acid and 25 ml of 4-methylpentan-
2-one, shake for 2 minutes, allow the layers to separate and 
evaporate the aqueous layer to dryness on a water-bath. 
Dissolve the residue in 1 ml of 5 M acetic acid, dilute to 25 ml 
with water and filter. 12 ml of the resulting solution complies 
with the limit test for heavy metals, Method D (50 ppm). Use 
lead standard solution (I ppm Pb) to prepare the standard. 
Chlorides (2.3.12). Shake 4.0 g with a mixture of 34 ml of 
distilled water and 6 ml of 5 M acetic acid for 1 minute and 
filter. 10 ml of the filtrate complies with the limit test for chlorides 
(250 ppm). 

Sulphates (2.3.17). 2 ml of the filtrate obtained in the test for 
chlorides diluted to 15 ml complies with the limit test for 
sulphates (750 ppm). 

Substances soluble in mineral acids. Not more than 1 per 
cent, determined by the following method. To 10 ml of solution 
A add 1.5 ml of I M sulphuric acid, evaporate to dryness on 
a water-bath, ignite, cool and weigh. 

Organic impurities. Heat 0.3 g to redness in a calcination 
tube. The residue is only slightly more coloured than the 
original substance. 

Adsorption power. In a ground-glass-stoppered test-tube 
shake 1.0 g with 10 ml of a 0.37 per cent w/v solution of 
methylene blue for 2 minutes and allow to settle. Centrifuge 
and dilute 1 volume of the solution to 100 volumes with water. 
The solution is not more intensely coloured than a 0.003 per 
cent w/v solution of methylene blue. 

Swelling power. Triturate 2 g with 2 ml of water; the mixture 
does not flow. 

Loss on ignition (2.4.20). Not more than 15.0 per cent, 
determined on 1.0 g. 

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin 

Unit per mg of kanamycin. 

Assay. Determine by the microbiological assay of antibiotics, 

Method A or B (2.2.10). 

The upper fiducial limit of error is not less than 97.0 per cent 
and the lower fiducial limit of error is not more than 110.0 per 
cent of the stated number of Units. 

B. Kanamycin Injection (Powder) 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case. within the period 
recommended by the manufacturer. 

Kanamycin Injection contains not less than 95.0 per cent and 
not more than 115.0 per cent of the stated number of Units of 

kanamycin 

The contents of the sealed container comply with the 

requirements stated under Parenteral Pieparations 
(Powders for Injection) and with the follo ► ing requirements. 

Tests 

pH (2.4.24). 5.5 to 7.5, determined in a 1.0 per cent w/v solution. 

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer of the following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 

240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjust to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 M sodium hydroxide and add 30 g 

ofsilica gel H. Heat the plate at 110° for 1 hour, allow to cool 

and use immediately. 

Mobile phase. A 7 per cent w/v solution of potassium 

dihydrogen phosphate. 

Test solution. A suitable volume diluted with water to contain 

3750 Units per ml. 

Reference solution. A 0.02 per cent w/v solution of kanamycin 

B sulphate RS in water. 

Apply' to the plate 4 p1 of each solution. Allow themob
ile 

 Phase.to rise 12 cm. Dry the plate in a current of wm air, 

spray with ninhydrin and stannous chloride reagent 
and 

Storage. Store in single dose containers protectealefrom light 
and moisture. 

Heavy Kaolin 
PPE 

Descii tion 	ht hi Pink. 	 p 	g , white powder free from gritty particles; 

Light Kaolin 

Light Kaolin is a native hydrated aluminium silicate, freed 
from most of its impurities by elutriation and dried. It may 
contain a suitable dispersing agent. 

Category. Pharmaceutical aid. 

1309sc.A 5 to 75-g, 

odourless; almost tasteless; unctuous to the touch. 

134$ 



Ketamine Hydrochloride 

C 13li 16C1NO,HC1 

Ketamine Hydrochloride is (RS)-2-(2-chlorophenyI) - 

 2-methylaminocyclohexanone hydrochloride. 

Mol. Wt. 

2351 2360 

Li 
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Identification 

A. Fuse 1 g with 2 g of anhydrous sodium carbonate, warm 

the residue with 10 ml of water, filter, wash the filter with 5 ml 

of water and reserve the residue. To the combined filtrate and 

washings add 3 ml of hydrochloric acid; a gelatinous 

precipitate is produced. 

B. Dissolve the residue reserved in test A in 10 ml of 
2 M hydrochloric acid; the solution gives reaction (B) of 

aluminium salts (2.3.1). 

C. Triturate 2 g with 2 ml of water; the resulting mixture flows. 

Coarse particles. Transfer 5 g to a stoppered cylinder (16 cm 
x 35 mm), add 60 ml ofa 1 per cent w/v solution of sodium 

pyrophosphate, shake thoroughly and allow to stand for 
5 minutes. Using a pipette, withdraw 50 ml from a point about 
5 cm below the surface of the liquid. To the remaining liquid 

add 50 ml of water, shake, allow to stand for 5 minutes and 
withdraw 50 ml in the same manner as before. Repeat the 
operation until a total of 400 ml of suspension has been 
withdrawn under the prescribed conditions. Transfer the 
remainder to an evaporating dish and evaporate to dryness 
on a water-bath. The residue, after drying at 105°, weighs not 

more than 25 mg. 

Fine particles. Disperse 5 g in 250 ml of water by shaking 

vigorously for 2 minutes in a stoppered flask, pour immediately 
into a glass cylinder, 5 cm in diameter, and transfer 20 ml to a 
glass dish using a pipette. Evaporate to dryness and dry to 
constant weight at 105°. Allow the remainder of the suspension 
to stand for 4 hours at 20° and withdraw a second 20-m1 portion 
using a pipette with its tip exactly 5 cm below the surface and 
without disturbing the sediment. Transfer the second portion 
to a glass dish, evaporate to dryness and dry to constant 
weight at 105°. The weight of the residue from the second 
portion is not less than 70 per cent of the weight of the residue 
from the first portion. 

Chlorides (2.3.12). Boil 1.5 g with 40 ml of water and 20 ml o: 

2 M nitric acid under a reflux condenser for 5 minutes, cool 
and filter. 30 ml of the filtrate complies with the limit test for 
chlorides (330 ppm). 

Soluble matter. Boil 2 g with 100 ml of 0.2 M hydrochloric  

acid under a reflux condenser for 5 minutes, cool, filter and 
evaporate 50 ml to dryness. The residue, after ignition at about 
600° for 30 minutes, weighs not more than 10 mg. 

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1 g by drying in an oven at 105°. 

Loss on ignition (2.4.20). Not more than 15.0 per cent, 

determined on 1 g by igniting at 600°. 

Storage . Store protected from moisture. 

, HCI 

274.2 

Ketamine Hydrochloride contains not less than 98.5 per cent 

and not more than 101.0 per cent of C 13H loCINO,HCI. 

Category. General anaesthetic. 

Dose. By slow intravenous injection, the equivalent of 1 to 

2 mg of ketamine per kg body weight over 60 seconds, repeated 
according to patient's response; by deep intramuscular 
injection, the equivalent of 4 to 10 mg of ketamine per kg body 
weight, repeated according to patient's response. 

(11.54 mg of ketamine hydrochloride is approximately 
equivalent to 10 mg of ketamine). 

Description. A white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketaminf 

hydrochloride RS or with the reference spectrum of ketamine 

hydro_s„thloride.,  

B. A Riper cent w/v solution gives the reactions of chlorides 

). 	• 

C. Melting range (2.4.21). 258° to 261°. 

Tests 

Appearance of solution. A 20.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1). 

pH (2.4.24). 3.5 to 4.1, determined in a 10.0 per cent w/v solution. 

Optical rotation (2.4.22). - 0.2° to + 0.2°, determined in 2.0 per 
cent w/v solution in water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the mobile phase. 

Reference solution. Dilute 1.0 ml of the test solutiolyto 10.0 ml 
with the mobile phase. Dilute 1.0 ml of this solution to 20.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: dissolve 0.95 g of sodium 
hexanesulphonatein1000 ml ofa mixture of 25 volumes 
of acetonitrile and 75 volumes of water, add 4 ml of 
acetic acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 20 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram 10 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the sum 
of areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution, (0.5 per cent). Ignore any peak with an area 
clee:nssot. han 0.2 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

titration.

eigh 0.5 g and dissolve in 1 nil of anhydrous formic 
acid. Add 50 ml of anhydrous glacial acetic acid and 10 ml of 
mercuric. acetate solution. Titrate with 0.1 M perchloric acid, 
using crystal violet solution as indicator. Carry out a blank 

C13

1 Elliii6 iocfINO. 01 ,MHcpLerchloric acid is equivalent to 0.02742 g of 

Storage. Store protected from moisture. 

Ketamine Injection 

Ketamine Hydrochloride Injection 

Ketamine Injection is a sterile solution of Ketamine 
Hydrochloride in Water for Injections. 

Ketamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of ketamine, 
C I 3f1, 6CINO. 

Usual strengths. The equivalent of 10 mg per ml; 50 mg per 
ml; 100 mg per ml (11.54 mg of ketamine hydrochloride is 
approximately equivalent to 10 mg of ketamine). 

Identification 

A. Dilute a suitable volume with 0.1 M hydrochloric acid to 
produce a solution containing 0.03 per cent w/v of ketamine. 
When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 269 nm 
and 276 nm. 

B. Dilute a suitable volume with a mixture of 49 volumes of 
methanol and 1 volume of 1 M sodium hydroxide to produce 
a solution containing 0.07 per cent w/v of ketamine. When 
examined in the range 230 nm to 360 nm (2.4.7), the resulting 
solution shows an absorption maximum at about 301 nm. 

Tests 

Tests 

Arsenic (2.3.10). Disperse 5 g in 50 ml of water and add 10 ml 

of stannated hydrochloric acid; the resulting solution 

complies with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). Heat 6.0 g for 15 minutes under a reflux 
condenser on a water-bath with a mixture of 70 ml of water 

and 10 ml of hydrochloric acid and filter. To 40 ml of the 

filtrate add 0.5 ml of nitric acid and evaporate to a low bulk. 

Add 20 ml of water, 2 g of ammonium chloride and 2 g of 

ammonium thiocyanate and extract with two quantities, each 

of 10 ml, ofa mixture of equal volumes of amyl alcohol and 

ether. To the aqueous layer add 2 g of citric acid and sufficient 

water to produce 60 ml. 12 ml of the solution complies with'the . 

 limit test for heavy metals, Method D (20 ppm),_tOng 10 Int of 
lead standard solution (1 ppm pb). 

pH (2.4.24). 3.0 to 5.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dilute a quantity of injection containing about 
0.12 g of Ketamine in 100 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 2 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) ( Such 
as Lichrosorb RP18), 

- mobile phase: a solution prepared by dissolving 0.95 g 
ofsodium hexanesulphonate in 1000 ml ofa mixture of 
25 volumes of acetonitrile and 75 volumes of water 
and add 4 ml of 6 M acetic acid, 

- flow rate: 1 ml per minute, 
-- spectrophotometer set at 215 nm, 
- -injection volume: 20111. 

Injecf.refererice solutions (a), (b) and the test solution. Run 
the chromatogram 10 times the retention time of the principal 
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Reference solution (b). Dilute 5.0 ml of the test solui 
100.0 ml with methanol. Dilute 1.0 ml of this solution to 1 
with methanol. 

Chromatographic system 
stainless steel column 10 cm x 4.6 mm, packe 
octadecylsilane bonded to porous silica (3 pm), 
mobile phase: A. a mixture of 5 volumes ofacetc 
and 95 volumes of 0.34 per cent w/v solut 
tetrabutylammonium hydrogen sulphate, 

B. a mixture of 50 volumes ofacetc 
and 50 volumes of 0.34 per cent w/v solut 
tetrabutylammonium hydrogen sulphate, 
a gradient programme using the conditions given 
flow rate: 2 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 10 pl. 

Time 	Mobile phase A 
(min.) 	(per cent v/v) 

0 	 100 

10 
	

0 

15 
	

0 

16 
	

100 

20 
	

100 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to ketoconazole and 
loperamide is not less than 1 5. 

Injecfreferenee solution (b) and the test solution. In the 
ehromatogram.obtained with the test solution the sum of the 
areas of all the secondary peaks is not more than the area of 

ion to 
0.0 ml 

Mobile phas 
(per cent v) 

0 

100 

100 

0 

0 

d with 

nitrile 
ion of 

)nitrile 
ion of 

below, 

e B 
v), 

r4. 

peak. The retention time is about 3 to 4.5 minutes for ketamine. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent), and the area of not more than one such peak 
is more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) 0.25 per cent). Ignore any 
peak with an area less than 0.4 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 
Unit per mg of ketamine hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a volume of injection containing 0.5 g of ketamine 
add sufficient water to produce 200.0 ml and mix. To 20.0 ml of 
the resulting solution add 3 ml of 0.1 M sodium hydroxide 
and extract with three quantities, each of 15 ml, of chloroform. 

Combine the chloroform extracts and shake successively with 
three quantities, each of 30 ml, of 0.05 M sulphuric acid. 
Dilute the combined acid extracts to 200.0 ml with 0.05 M 

sulphuric acid (saturated with chloroform), and measure the 
absorbance of the resulting solution at the maximum at about 
269 nm (2.4.7). 

Calculate the content of C I3 H 16C1N0 from the absorbance 
obtained from a solution of known concentration of ketamine 

hydrochloride RS in the same medium. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label states the strength in terms of the 
equivalent amount of ketamine in a suitable dose-volume. 

Ketoconazole 

0 - 
N 

/ H3C 

C24-I 28C12N404 

CI CI 

Mol. Wt. 531.4 

Ketoconazole is cis-1-acety1-4-[[(2RS,4RS)-2-(2,4-dichloro -
pheny1)-2-( 1 H-imidazol- 1 -ylmethyl)- 1 ,3-dioxolan-
4-ylimethoxyllphenylpiperazine. 

Ketoconazole contains not less than 98.0 orient -  and not, 

more than 102.0 per cent of C 26H28C12N404, 0-ciiiated do the 
dried basis. 

Category. Antifungal. 

Dose. For an adult, 200 mg to 400 mg once daily with food for 
14 days; for a child, 3 mg per kg body weight daily. 

Description. A white to off-white, crystalline powder. 
• 

Identification 

A. Determine by infrared absorption spectrophotometrY (2.4.6).
Compare the spectrum with that obtained with ketoconazole 

 

RS or with the reference spectrum of ketoconazole. 

B. Melting range (2.4.21). 148° to 152°. 

Tests 
Specific optical rotation (2.4.22). -1.0° to +1.0°, determined in 
a 4.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance to under 
examination in 10.0 ml of methanol. 

Reference solution (a). Dissolve 2.5 mg each of ketoconazole 

RS and loperamide hydrochloride RS in 50 ml of methanol. 

the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.1 times that of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 80° at a pressure not exceeding 
2.7 kPa for 4 hours. 

Assay. Weigh 0.2 g, dissolve in 40 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25).Carry out a blank 
titral of 0.

1 1 

m 	o. m  

perchloric acid is equivalent tp.02657 g of 
C261-128C12N404. 

Storage. Store protected from light. 

Ketoconazole Tablets 

Ketoconazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ketoconazole, C26H28C12N404. 

Usual strength. 200 mg. 

Identification 

Determine by thin - layer chromatography (2.4.17), coating the 
plate with silica gel G 

Mobile phase. A mixture of 42 volumes of hexane, 40 volumes 
of ethyl acetate, 15 volumes of methanol, 2 volumes of water 
and 1 volume of glacial acetic acid. 

Test solution. Shake a quantity of powdered tablets containing 
200 mg of Ketoconazole with 10 ml of chloroform, dilute to 
20 ml with chloroform and filter. 

Reference solution. A 1.0 per cent w/v solution of 
ketoconazole RS in chloroform. 

Apply to the plate 10 pi of each solution. After development, 
dry the plate in air and expose to iodine vapour. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1M hydrochloric acid,. 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 

the absorbance of the filtrate, suitably diluted if necessary 
with the dissolution medium at 270 nm (2.4.7). Calculate the 
content of C26H28C12N404, in the medium from the absorbances 
obtained from a solution of ketoconazole RS. 

D. Not less than 80 per cent of the stated amount of 
C26H28C12N404. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and 
dichloromethane. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 200 mg of Ketoconazole, shake with 
50.0 ml of the solvent mixture and centrifuge. To 5.0 ml of this 
solution, add 5.0 ml of a 0.5 per cent w/v solution of 
terconazole RS (internal standard) in the solvent mixture and 
dilute to 50.0 ml with the solvent mixture. 

Reference solution. Dissolve 20 mg of ketoconazole RS in 
20 ml of the solvent mixture, add 5.0 ml of the internal standard 
solution and dilute to 50.0 ml with the solvent mixture. 

Chromatographic system 
a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 7 volumes of 0.2 per cent 
w/v of di-isopropylamine in methanol and 3 volumes 
of a 0.5 per cent w/v solution of ammonium acetate, 
flow rate: 3 ml per minute, 
spectrophotometer set at 225 nm, 
injection volume: 20 pl. 

Inject the reference solution and the test solution. The relative 
retention times are about 0.6 for ketoconazole and 1.0 for 
terconazole. 

Calculate the content of C26H28C12N 404  in the tablets. 

Ketoprofen 

C 6H 1403 
	

Mol. Wt. 254.3 

Ketoprofen is (RS)-2-(3-benzoylpheny1)propionic acid. 

Ketoprofen contains not less than 98.5 per cent and not more 
thi-100.5 kr cent of CI6H1403, calculated on the dried basis. - -  
C4telory Anti-inflammatory; analgesic 

';--1  

- 2353 



KETOPROFEN 

Dose. 100 to 200 mg daily, in 2 to 4 divided doses, with food. 

Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 
Test A may be omitted if tests B and C are carried nut. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketoprofen RS 

or with the reference spectrum of ketoprofen. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol (75 per cent) shows 
an absorption maximum only at about 258 nm; absorbance at 
about 258 nm, about 0.66. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 50 volumes of acetone, 49 volumes 

of dichloromethane and 1 volume of glacial acetic acid. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of acetone. 

Reference solution (a). A 0.1 per cent w/v solution of 

ketoprofen RS in acetone. 

Reference solution (b). A mixture of equal volumes of 1.0 per 

cent w/v solution of indomethacin RS and refererence solution 

(a) in acetone. 

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots. 

Tests 
Related substances. Determine by liquid chromatography 
(2.4.14). 
NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 20 mg of the substance under 
examination in 20 ml of the mobile phase . 

Reference solution. Dilute 1.0 ml of the test solution to 50.0 ml 
with the mobile phase. Dilute 1.0 ml of this solution to 10.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51.1m), 
- mobile phase: a mixture of 2 volumes offres -hlyprepared 

phosphate buffer pH 3.5, 43 volumes of;acetoiittrile 

and 55 volumes of water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 233 nm, 
- injection volume: 20 pl. 

Inject the reference solution and the test solution. Run the 
chromatogram 7 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the peak due to impurity in the 
chromatogram obtained with the reference solution (0.4 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.02 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 

on  1.0 g  by drying in an oven at 60° at  a  pressure not exce 
( 

0.7 kPa. 

Assay. Weigh 0.5 g, dissolve in 25 ml of ethanol (95 per cent) 

previously neutralised to phenolphthalein solution, add 

25 ml of water Titrate with 0.1 M sodium hydroxide using 

phenolphthalein solution as indicator. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02543 g of 

C161-11403. 

Storage. Store protected from moisture.  

Ketoprofen Capsules 
Ketoprofen Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
ketoprofen, C I6H 1403 • 

Usual strengths. 50 mg; 100 mg. 

IP 2018 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of phosphate buffer prepared by dissolving 
1.46 g of potassium dihydrogen orthophosphate and 20.06 g 
of disodium hydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 7.5 with orthophosphoric acid, 

0"  Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance  of  the filtrate, suitably diluted if necessary 
with the dissolution medium to prepare a solution containing 
about 0.001 per cent w/v of ketoprofen at 260 nm (2.4.7). 
Calculate the content of CI6H 1403 , in the medium from the 
absorbances obtained from a solution of ketoprofen RS . 

D. Not less than 80 per cent of the stated amount of C I6H 1403 . 
Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water. 

solvent mixture. 
containing about 100 mg of Ketoprofen in 100 ml with the 
Test solution. Shake a quantity of the contents of capsules 

Reference solution. Dilute 1.0 ml of the test solution to 50 ml 
with the solvent mixture. Dilute 1.0 ml of this solution to 
10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture oft volumes of freshly prepared 

phosphate buffer pH 3.5, 43 volumes of acetonitrile 
and 55 volumes of water, 
flow rate: 1 ml per minute, 

b. 
spectrophotometer set at 233 nm, 

- injection volume: 20 p1 

Inject the reference solution and the test solution. The area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.2 per cent). The sum of the areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.02 per cent). 

Other tests. Comply with the tests stated under-Capsules. 

Assay. Weigh a quantity of the mixed contents 420caPtiles 
Containing about 25 mg of Ketoprofen, shake for 10 nlinute$,4 

KETOROLAC TROMETHAMINE 

with 150 ml of methanol (75 per cent), mix and dilute to 
250.0 ml with methanol (75 per cent). Allow to stand, dilute 
10.0 ml of the supernatant liquid to 100.0 ml with methanol 
(75 per cent) and measure the absorbance of the resulting 
solution at the maximum at about 258 nm (2.4.7). 

Calculate the content of C1611140 3  taking 662 as the specific 
absorbance at 258 nm. 

Storage. Store protected from moisture. 

Ketorolac Tromethamine 

Ketorolac Trometamol 

CI5HI3NO3 , C4H11NO3 	 Mol. Wt. 376.4 

Ketorolac Tromethamine is salt of (1?S)-5-benzoy1-2,3-dihydro-
1H-pyrrolizine-l-carboxylate with 2-amino-2-(hydroxymethyl) 
propane-1,3-diol. 

Ketorolac Tromethamine contains not less than 98.5 per cent 
and not more than 101.5 per cent of C151 -113NO3,C4H II NO3, 
calculated on the dried basis. 

Category. Non-steroidal Anti-inflammatory. 

Dose. Initially, by intramuscular injection, 30 to 60 mg; then 
10 to 30 mg every 4 to 6 hours; maximum 150 mg for first day 
and 120 mg daily; then after orally, 20 mg initially; followed 
by 10 mg 4 to 6 hours; maximum dose of 40 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketorolac 
tromethamine RS or with the reference spectrum of ketorolac 
tromethamine. 

Identification 
A.Shake a quantity of the contents of the capsules containing 
0.5 g of Ketoprofen with 50 ml of chloroform for 5 minutes. 

filter, evaporate to dryness using a rotary evaporator, induce 
crystallisation by prolonged scratching of the inside wall of 
the container with a glass rod and separate the crystals by 
centrifugation or filtration. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketoprofen RS 

or with the reference spectrum of ketoprofen. 

B.-When examined in the range 230 nm to 360 nm (2.4.7), the 
final golutiofrobtained in the Assay shows an absorption 
maximum only at about 258 nm. 

OH 
1•1 H 2 

HO 	
, 

 OH 

B. Determine by thin layer chromatography ( 2.4.17), coating 
the plate with silica gel G. 

Mobile phase. A mixture of 95 volumes of dichloromethane, 
5 volumes of acetone and 2 volumes ofglacial acetic acid. 
Test erolUtioli.--A 0.5 per cent w/v solution of the substance 
undei-  examination in a mixture of 2 volumes of 
dichlorotnethane and 1 volume of methanol. 



Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to ketorolac 1-keto anale 
and ketorolac is not less than 1.5. 

g 

Relative 
retention time 

Correction 
factor 

0.54 22 

0.66 0.91 

0.63 0.67 

0.89 0.52 

1.0 

KETOROLAC TROMETHAMINE 
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KETOROLAC TROMETHAMINE TABLETS 

Tests 

Appearance of solution. A 3.0 per cent w/v solution in carbon 

dioxide -free water (solution A) is clear (2.4.1.). 

pH (2.4.24). 5.7 to 6.7 determined on a solution prepared by 
diluting 5 ml of solution A to 15 ml with carbon dioxide free 

water. 

Light absorption (2.4.7). Absorbance of solution A at 430 nm, 
not more than 0.10. 

Related substances. Determine 1.) .  liquid chromatography 

(2.4.14). 

NOTE - Protect the solutions from light. 

Solvent mixture. 30 volumes of tetrahydrofuran and 70 

volumes of water. 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution (a). A 0.04 per cent w/v solution of 

ketorolac tromethamine RS in the solvent mixture. 

Reference solution (h). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. Dilute 1.0 ml to 10.0 ml 
with the solvent mixture 

Reference solution (c). Place in a 250-m1 separating funnel, 

100 ml of water, 100 ml ofdichloromethane, 30 mg of ketorolac 

tromethamine RS and 1 ml of I M hydrochloric acid. Insert 

the stopper, shake, and allow the layers to separate. Transfer 
the lower dichloromethane layer to a stoppered borosilicate 
glass flask. Insert the stopper and expose to daylight for 10-
15 minutes. Evaporate 1.0 ml of the solution to dryness in a 
current of air, or in a stream of nitrogen. Dissolve the residue 
in 1.0 ml of the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica ( 5 	, 

- column temperature. 40°, 
- mobile phase: a mixture of 30 - yolurnes .  'of 

tetrahydrqfiiran and 70 volumes of buffer solution 

Reference solution. A 0.5 per cent w/v solution of ketorolac 

tromethamine RS in the same solvent. 

Apply to the plate 40 ill of each solution. After development, 
dry the plate in air, spray with a freshly prepared alcoholic 
solution containing 30 mg of ninhydrin per ml, dry at 150° for 
2 to 5 minutes and examine. The yellow spots with pink to 
purple borders obtained with the test solution corresponds to 
the spots obtained with the reference solution. 

phosphate in 900 ml of water, adjusting to pH 3.0 with 
orthophosphoric acid and diluting to 1000 ml with water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 313 nm, 
- injection volume: 10 

Name 

Unknown impurity' 

Unknown impurity' 

ketorolac 1-hydroxy analog 

ketorolac 1-keto analog 

ketorolac 
'Unknown structure, 

'-Unknown structure. 

Inject reference solution (b) and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak in the chromatogram obtained with the test solution the 
area of peak obtained with ketorolac 1-keto analog and 
ketorolac 1-hydroxy analog is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any other secondary 
peak is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.5 
per cent) and the sum of the areas of all the secondary peaks 

is not more than 10 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 

cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours. 

Assay. Determine by liquid chromatography as described in 

the Related substances. 

Inject reference solutions (c) and (a). The test is not valid 
unless the resolution between ketorolac 1-keto analog and 
ketorolac is not less than 1.5 in the chromatogram obtained 
with reference solution (c), the column efficiency is not less 
than 5000 theoretical plates and the relative standard deviation 
for replicate injections is not more than 1.5 per cent in the 
chromatogram obtained with reference solution (a). 

- 	- 	'• Injectleference solution (a) and the test solution. 

Calculate the content of C 1511, 3N0;,C4HIIN01. 

Ketorolac Tromethamine Injection 
Ketorolac Trometamol Injection 

Ketorolac Tromethamine Injection contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of ketorolac tromethamine C 15  Hi3NO3 ,C4H, 1 1\103 . 
Usual strengths. 15 mg per ml; 30 mg per ml. 

Identification 

Prepare a mixture of equal volumes of the test solution and 
reference solution (b) and chromatograph the mixture as 
directed in the Assay. The chromatogram thus obtained 
exhibits two main peaks corresponding to ketorolac and 
naproxen. 

Ketorolac Tromethamine Tablets 
Ketorolac Trometamol Tablets 

Ketorolac Tromethamine Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of ketorolac tromethamine CISHI3NO3,C4 H II NO3.  
Usual strength. 10 mg. 

Identification 

Prepare a mixture of equal volumes of the test solution and 
reference solution (a) and determine by liquid chromatography 
(2.4.14) as described in the Assay, using the mixture. The 
chromatogram obtained exhibits two main peaks corresponding 
to ketorolac and naproxen. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium. 600 ml of water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance (2.4.7) of the filtrate, suitably diluted with the 
medium if necessary, at the maximum at about 322 nm. 

Calculate the content of CI5H13NO3,C4H II NO3  in the medium 
from the absorbance obtained from a solution of known 
concentration of ketorolac tromethamine RS in the same 
medium. 

D. Not less than 75 per cent of the stated amount of 
C 151113NO3,C4H, NO3 

Uniformity of content. Complies with the test stated under 
Tablets. 

Powder 1 tablet and transfer to volumetric flask that will provide 
a final concentration of about 0.1 mg of ketorolac tromethamine 
per ml. Add a quantity of water equivalent to about 10 per 
cent of the volume of the flask and mix with the aid of 
ultr4sotind. Add a quantity of methanol equivalent to about 
40 pet cent oldie volume of the flask and mix with the aid of 
ultrasound for about 10 minutes to dissolve the ketorolac re ared by dissolving 5.75 g of ammonium (*hydrogen P P 	 • 

Tests 

pH (2.4.24). 6.9 to 7.9. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Bacterial endotoxins (2.2.3). Not more than 5.8 Endotoxin units 
per mg of ketorolac tromethamine. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and water. 

NOTE - Protect the solutions from light. 

Test solution. Dilute a measured volume containing 12 mg of 
Ketorolac Tromethamine to 50.0 ml with methanol. To 5.0 ml 
of this solution add 5.0 ml of reference solution (b) and dilute 
to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.024 per cent w/v solution of 
ketorolac tromethamine RS in methanol. To 5.0 ml of the 
solution, add 5.0 ml of reference solution (b) and dilute to 
50.0 ml with the solvent mixture. 

Reference solution (b). A 0.03 per cent w/v solution of 
naproxen RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 55 volumes of methanol, 44 

volumes of water and 1 volume of glacial acetic acid, 

for n 
The relative retention times are about 0.7 for ketorolac and 1.0 

- spectrophotometer set at 254 nm, 
- flow rate: 1.2 ml per minute, 

n volume: 100 

a pi nr oj excetni  

Inject reference solution (a). The resolution between the peaks 
due to ketorolac and naproxen is not less than 5.4? the column 
efficiency determined from the ketorolac peak'is not less than 

-•• 

2356 
2357 

    

2700 theoretical plates, the tailing factor is not more than 1.5 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I5H 13NO3,C4  H I  I NO3 in the injection. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 



KETOROLAC TROMETHAMINE TABLETS 

tromethamine. Cool, dilute to volume with methanol and mix. 
Centrifuge. Dilute 5.0 ml of the clear supernatant to 50.0 ml 
with methanol and mix. Measure the absorbance of the 
resulting solution at the maximum at about 322 nm using 
methanol as blank. Calculate the content of 
C I5H I3NO3 ,C41-111NO3 from the absorbance obtained from a 
solution of known concentration of ketorolac tromethamine 

RS. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and water. 

NOTE- Protect the solutions from light. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 20 mg of Ketorolac 
Tromethamine, add 10 ml of water and shake well. Add 40 ml 
of methanol and mix with the aid of ultrasound for about 
10 minutes to dissolve the ketorolac tromethamine. Cool, dilute 
to 100.0 ml with methanol and mix. Centrifuge 5.0 ml of the 
clear supernatant liquid add 5.0 ml of reference solution (b), 
add sufficient solvent mixture to produce 50.0 ml and mix. 

Reference solution (a). A 0.024 per cent w/v solution of 
ketorolac tromethamine RS in methanol. To 5.0 ml of the 
solution, add 5.0 ml of reference solution (b) and dilute to 
50.0 ml with the solvent mixture. 

Reference solution (b). A 0.03 per cent w/v solution of 
naproxen RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm ), 
- mobile phase : a mixture of 55 volumes of methanol, 

44 volumes of water and 1 volume of glacial acetic 

acid, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 100 gl. 

The relative retention times are about 0.7 for ketorolac and 1.0 

for naproxen. 

Inject reference solution (a). The resolution between the peaks 
due to ketorolac and naproxen is not less than 5.4, the column 
efficiency determined from the ketorolac peak is not less than 
2700 theoretical plates, the tailing factor is not more than 1.5 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent. 

Inject reference solution (a) and the test solution. 

IP 

Ketotifen Fumarate 
Ketotifen Hydrogen Fumaratc 

Mol. Wt. 425.5 C I9H0NOS,C411104 

Ketotifen Fumarate is 4,9-dihydro-4-(1-methylpiperid n-4- 
yl idene)-10H-benzo[4,5]cyclohepta[1,2-b]thiophen-10-one 
hydrogen fumarate. 

4 

Ketotifen Fumarate contains not less than 98.0 per cent an 
not more than 101.0 per cent of C oH igNOS,C4H404, calculated 
on the dried basis. .f 

Category. Antihistaminic. 

Dose. 1 to 2 mg. 

Description. A white to brownish-yellow crystalline powder. 

Identification 

A Determine by infrared absorption spectrophotometry (2 .4.6). 
Compare the spectrum with that obtained with kett tifen 

hydrogen fumarate RS or with the reference spectru m of 
ketotifen hydrogen fumarate. 
B. Determine by thin-layer chromatography (2.4.17), cc ating 

the plate with silica gel GF254. 

Mobile phase. A mixture of 3 volumes of water, 7 volumes of 

anhydrous formic acid and 90 volumes of di-isopropyl ether. 

Test solution. Dissolve 40 mg of the substance under 
examination in 10.0 ml of methanol. 

Reference solution. A 0.11 per cent w/v solution of fumaric 

acid RS in methanol. 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in warm air and examine 
under ultraviolet light at 254 nm. Spray lightly with a 
0.5 per cent w/v solution of potassium permanganate in 

1.4 per cent v/v solution of sulphuric acid. In the 

chromatogram obtained with the test solution, the spot due to 
fumaric acid corresponds to the principal spot in the 
chromatogram obtained with the reference solution. 

Tests 

HOOC H 

H COOH 

Calculate the content of C I 5H13NO3,C41-111NO3in.the tablets. Appearance Of solution. A 2.0 per cent w/v solution in 

Storage. Store protected from light and raiistxtre; at a methanol is clear (2.4.1) and not more intensely coloured than 

temperature not exceeding 30°. 	reference solution YS4, BYS4 or BS4 (2.4.1) . 

'23-5 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE- Protect the solutions from light. 

Solvent mixture. Equal volumes of methanol and water. 

Test solution. Dissolve 30 mg of the substance under 
examination in 100.0 ml of a mixture of the solvent mixture. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with the solvent mixture. 

Reference solution (b). Dissolve 3.0 mg of 441- 
methylpiperidin-4-ylidene)-4H-benzo[4, 5]cyclohepta[ 1,2- 
b]thiophen-9,10-dione RS (ketotifen impurity A RS) in 10 ml 
of methanol and dilute to 20.0 ml with water. 

Reference solution (c). To 1.5 ml of reference solution (b), add 
1.0 ml of the test solution and dilute to f ml with the solvent 
mixture. 

Reference solution (d). Dilute 0.5 ml of reference solution (b) 
to 50 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 40°, 
- mobile phase: A. a mixture of 175 pi of triethylamine 

and 500 ml of water, 
B. a mixture of 175 gl of triethylamine 

and 500 ml of methanol, 
- a gradient programme using the conditions given below 

flow rate: 1 ml per minute, 
- spectrophotometer set at 297 nm, 
- injection volume: 20 gl.  

Time 
(in min.) 

0 

12 

20 

25 

26 
31 

Mobile phase A 
(per cent v/v) 

40 
40 
10 

10 

40 
40 

Mobile phase B 
(per cent v/v) 

60 

60 

90 

90 

60 

60 

for impurity. In the chromatogram obtained with the test 
solution, the area of the peak due to ketotifen impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
the peak due to any other impurity is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 105° for 4 hours. 

Assay. Dissolve 0.35 g in a mixture of 30 ml of anhydrous 
acetic acid and 30 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04255 g of 
C23H23N05S. 

Storage. Store protected from light. 

Ketotifen Fumarate Tablets 

Ketotifen Fumarate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ketotifen, C I9 H oNOS. . 

Usual strength. 1 mg. 

Identification 

When examined in the range 200 nm to 400 nm (2.4.7). In the 
Assay, the solution of substance under examination shows 
absorption maximum at about 297 nm (2.4.7). 

Tests 

Uniformity of content (2.5.4). Complies with the test stated 
under Tablets, as described in the Assay with the following 
modifications. 

Test solution. Disperse 1 tablet in 50 ml 0.1 M hydrochloric 
acid with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with 0.1 M hydrochloric acid, filter. 

Calculate the content of C 19 11, 91\10S. 

Other tests. Comply with the tests stated under Tablets. 

ASs4. N-OTE - Protect the solution from light. 

IP 2018 	 KETOTIFEN FUMARATE TABLETS 

Inject reference solutions (a), (c), (d) and the test solution. 
The relative retention time of ketotifen impurity A with 
reference to ketotifen is about 0.86. In the chromatogram 
obtained with reference solution (c), the resolution is not less 
than 1.5 between the peaks due to ketotifen and to ketotifen 
impurity A. In the chromatogram obtained with reference 
solution (d), the signal-to-noise ratio is not less than 70 for 
the principal peak. 

For the calculation of contents, multiply the area (f the 
corresponding peak by the following correction factor: I.36 

p.  



Weigh and powder 20 tablets. Disperse a quantity of powder 
containing 1 mg of Ketotifen in 70 ml of 0.1 M hydrochloric 

acid with the aid of ultrasound for 20 minutes and dilute to 

100.0 ml with 0.1 M hydrochloric acid, filter and measure the 

absorbance of the resulting solution at the maximum at about 
297 nm (2.4.7). Calculate the content of C oH is,NOS from the 

absorbance obtained by repeating the operation using 

ketotifen fumarate RS in place of the substance unde 

examination. 

Storage. Store protected from light and moisture, at 
temperature not exceeding 30°. 

Labelling. The label states the strength in terms of t 
equivalent amount of ketotifen. 
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KETOTIFEN FUMARATE TABLETS 
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Labetalol Hydrochloride 

Labetalol Injection 

Labetalol Tablets 

Lacidipine 

Lacidipine Tablets 

Lactic Acid 

Lactose 

Anhydrous Lactose 

Lactulose 

Lactulose Oral Powder 

Lamivudine 

Lamivudine Oral Solution 

Lamivudine Tablets 

Lamivudine and Tenofovir Tablets 

Lamivudine and Zidovudine Tablets 

Lamivudine, Nevirapine and Stavudine Dispersible Tablets 

Lamivudine, Nevirapine and Stavudine Tablets 

Lamivudine, Nevirapine and Zidovudine Paediatric Dispersible Tablets 

Lamotrigine 

Lamotrigine Dispersible Tablets 

Lamotrigine Prolonged-release Tablets 

Lansoprazole 

Lansoprazole Gastro-resistant Capsules 

Lapatinib Ditosylate 

Lapatinib Tablets 

Latanoprost 

Latanoprost Eye Drops 

Latanoprost and Timolol Ophthalmic Solution 

Lecithin 

Leflunomide 

MONOGRAPHS 

.... 2365 

.... 2366 

2366 

2367 

2369 

2370 

2371 

2371 

2372 

2374 

2376 

2377 

2378 
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2381 

2382 

2384 

2385 

2387 

2388 

2389 

2390 

2391 

2393 

2394 

2395 

2397 

2398 

2400 

2401 
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LYnoestrenol 
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2402 

2403 

2404 

2405 

2407 

2407 

2409 

2410 

2411 

2413 

2414 

2415 

2416 

2417 
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2424 

2425 

2426 

2427 

2428 

2429 

2430 

2431 

2433 

2434 

2435 

2435 
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Leflunomide Tablets 

Letrozole 

Letrozole Tablets 

Levamisole Hydrochloride 

Levamisole Tablets 

Levetiracetam 

Levetiracetam Oral Solution 

Levetiracetam Prolonged-release Tablets 

Levetiracetam Tablets 

Levocetirizine Hydrochloride 

Levocetirizine Tablets 

Levodopa 

Levodopa and Carbidopa Tablets 

Levodopa Capsules 

Levodopa Tablets 

Levodopa and Carbidopa Prolonged-release Tablets 

Levodropropizine 

Levofloxacin Hemihydrate 

Levofloxacin Infusion 

Levofloxacin Injection 

Levofloxacin Oral Solution 

Levofloxacin Tablets 

Levonorgestrel 

Levonorgestrel Tablets 

Levonorgestrel and Ethinyloestradiol Tablets 

Levosalbutamol Hydrochloride 

Levosalbutamol Inhalation Solution 

Levosalbutamol Sulphate 

Lignocaine 

Lignocaine Oral Topical Solution 

Lignocaine Hydrochloride 

Lignocaine Gel 

Lignocaine Injection 

Lignocaine Hydrochloride Topical Solution 

Lignocaine and Adrenaline Injection 

Lignocaine and Dextrose Injection 

Lignocaine and Prilocaine Cream 

Lincomycin Hydrochloride 

Lincomycin Capsules 

Linezolid 

Linezolid Tablets 

Lindane 

Absorbent Lint 

Lisinopril 	 F. 

Lisinopril Tablets 

Lithium Carbonate 

Lithium Carbonate Prolonged-release Tablets 

Lithium Carbonate Tablets 

Lomustine 

Lomustine Capsules 

Loperamide Hydrochloride 

Loperamide Capsules 

Loperamide Tablets 

Lopinavir 

Lopinavir and Ritonavir Capsules 

Lopinavir and Ritonavir Tablets 

Lorazepam 

Lorazepam Injection 

Lorazepam Tablets 

Lorcaserin Hydrochloride Hemihydrate 

Lorcaserin Tablets 

Losartan Potassium 

Losartan Tablets 

Losartan Potassium and Amlodipine Tablets 

Losartan Potassium and Hydrochlorothiazide Tablets 
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Labetalol Hydrochloride 

C191-124N203,HCI 	 Mol. 	Wt. 364.9 

Labetalol Hydrochloride is all-rac-2-hydroxy-541-hydroxy-
2-(1-methy1-3-phenylpropylamino)ethyl]benzamide 
hydrochloride. 

Labetalol Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of CI9H241 ■1203,HC1, calculated 
on the dried basis. oe" 

Category. Antihypertensive. 

Dose. Orally, initially, 100 mg twice daily with food, increased 
at fortnightly intervals to usual dose of 200 mg twice daily; 
upto 800 mg daily in 2 divided doses; maximum 2.4 g daily; by 
intravenous injection, 50 mg over 1 minute, repeated after 
5 minutes, if necessary; maximum 200 mg. 

Description. A white or almost white powder or granules. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with labetalol 
hydrochloride RS or with the reference spectrum of labetalol 
hydrochloride. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in 0.1 M hydrochloric acid shows 
an absorption maximum only at 302 nm; absorbance at 302 nm, 
about 0.43. 

C.Dissolve 10 mg in 5 ml of water and add 1 ml of ferric 
chloride test solution; a purple colour is produced. 

D.A 1 per cent w/v solution gives the reactions of chlorides 
(2.3.1). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
YS6 (2.4.1). 

PH (2.4.24). 4.0 to 5.0, determined in a 1.0 per cent w/v solution. 

Diasterioisomer ratio. Determine by gas chromatography 
(2.4.13). 	 _ 

Test solution. Dissolve 2 mg of the substance under egatti- 
nation in 1 ml of a 1.2 per cent w/v solution of 1-butane- 

boronic acid in anhydrous pyridine and allow to stand for 
20 minutes. 

Chromatographic system 
— a stainless steel column 1.5 m x 4 mm, packed with acid- 

washed, silanised diatomaceous support (125 to 
150 gm) coated with 3 per cent w/w ofpolymethyl phenyl 
siloxane, 
temperature: 
column. 270°, 
inlet port and detector at 300°, 

— flow rate: 20 ml per minute of the carrier gas. 
— injection volume: 1 

Two peaks due to the two diasterioisomers appear in the 
chromatogram. Adjust the sensitivity of the detector so that 
the chromatogram obtained, the height of the taller of the 
diasterioisomer peaks is about 80 per cent of the full-scale 
deflection. The area of each peak is not less than 45 per cent 
and not more than 55 per cent of the sum of the areas of the 
two peaks. The test is not valid unless the height of the trough 
separating the two diasterioisomers peaks is less than 5 per 
cent of the full-scale deflection. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase. 

Reference solution. Dilute 0.5 ml of the test solution to 100 ml 
with the mobile phase. 

Chromatographic system 
— a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5  lim), 

— column temperature.30°, 
— mobile phase: a degassed mixture of150 ml of tetrahydro-

furan, 300 ml of methanol, 550 ml of water, 0.82 g of 
tetrabutylammonium hydrogen sulphate, 1 g of sodium 
octyl sulphate and 10 ml of a 10 per cent w/v solution of 
sulphuric acid, 
flow rate: 1 ml per minute, 

— spectrophotometer set at 229 nm, 
— injection volume: 20 pl. 

Equilibrate the column with the mobile phase for about 
30 minutes. 

The retention time of the principal peak is 10 minutes to 
15 minutes. If necessary, adjust the water content of the mobile 
phase ensuring that the 2:1 ratio of methanol to tetrahydro-
furan is maintained. 

Inge-teach solution. Continue the chromatography for three 
times- the retention time of the principal peak in the 
phrom ram obtained with the test solution; the area of any 
▪ - 

LABETALOL HYDROCHLORIDE 
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B. When examined in the range 250 nm to 400 nm (2.4:7), a 

 0.004 per cent w/v solution of the residue obtained in test Ain 

0.1 M sodium hydroxide 
exhibits a maximum at 333 nm. 

Tests 

pH (2.4.24). 3.5 to 4.5. 
Free carboxylic acid and other related substances. Determine 

by thin-layer chromatography (2.4.17), coating the plate with 

silica gel F254. 

Mobile phase. A mixture of 5volumes of /3.5 M ammonia, 

25 volumes of methanol and 75 volumes of dichloromethane. 

Test solution. 
Dilute a volume of the injection containing 

80 mg of Labetalol Hydrochloride to 50 ml with ethanol 

(95 per cent), 
evaporate to dryness using a rotary evaporator 

and dissolve the residue in 1 ml of methanol. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

200.0 ml with methanol. 

Reference solution (b). 
A 0.16 per cent w/v solution of 

5-1- 1-hydroxy-2-(1-methyl -3-pheny lpropylamino)ethyl] 

 salicylic acid hydrochloride RS in methanol. 

Apply to the plate 20 ul of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, heat at 105 °  for 

30 minutes, cool and examine under ultraviolet light at 254 nm. 
41-h The area of any spot corresponding to 5ydrox2- Y - 

(1-methyl-3- phenylpropylamino)ethyl]salicylic acid is not 
more intense that the spot in the chromatogram obtained with 
reference solution (b) (2.0 per cent). The area of any other 
secondary peak is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent). 

Bacterial endotoxins 
(2.2.3)• Not more than 1.2 Endotoxin Units 

per mg of labetalol hydrochloride. 

Other tests. 
Comply with the tests stated under Parenteral 

Preparations. 

Assay. 
Dilute a volume containing 50 mg of Labetalol 

Hydrochloride to 100 ml with water. To 10 ml of the0 ml with 

water. 
Measure the absorbance of the resulting solution at 

the maximum at 302 nm (2.4.7)• 
Calculate the content of 

CH24N203,11C1 taking 86 as the specific absorbance at the 
o   

) f 

maximum at 302 nm. 

Storage. Store protected from light. 

Labetalol Inj ection  

Labetalol Hydrochloride injection 
Labetalol Injection is a sterile solution of Labetalol 

Hydrochloride in Water for Injections. 
Labetalol Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of labetalol 

hydrochloride, C 19H24N203 ,HCI.  

Usual strength. 5 mg per ml. 

Description. A colorless or pale yellow solution. 

Identification 
A. Mix a volume containing 50 mg of Labetalol Hydrochloride 

with 50 ml of 0.1 M hydrochloric acid and heat on a water-

bath for 30 minutes. Cool, filter, add 10 ml of 
ammonia buffer 

pH 10.0 
and extract with three 15-ml quantities of 

dichloromethane. 
Shake the combined extract  

anhydrous sodium sulphate, 
filter and evaporate the filtrate 

to dryness. On the residue, determine by infrared absorption 

spectrophotometry (2.4.6). Compare the 
spOr6rri--  

obtained with labetalol hydrochloride RS , treated in the same 

LABETALOL INJECTION 

peak other than the principal peak is not greater than 0.6d with 
times 

that of the principal peak in the chromatogram obtaine  
the reference solution (0.3 per cent); the sum of the areas of 
any such peaks is not greater than the area of the pr 

solution 

(0.5 per cent). Ignore any peak due to the solvent and any 
peak with an area less than 0.1 times the area of the pri 

olution.
ncipal 

peak in the chromatogram obtained with there 
 ference s  

Heavy metals (2.3.1 3). Dissolve 1.0 
g in a mixture of 20 ml of 

water and 5 ml of 
dilute sodium hydroxide solution. T 

hod 
he 

solution complies with the limit test for heavy metals, Met  

C (20 ppm). 
Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Labetalol Tablets 
Labetalol HydrochlorideTablets 

LabetalCitTab-kts contain not less than 95.0 per cent and not 
more Than 105:0 per cent of the stated amount of labetalo

l  

hydrochloride, C4124N203,HC1. 

Usual strengths. 50 mg; 100 mg; 200 mg; 400 mg. 

Identification 

A. To a quantity of the powdered tablets containing 50 mg of 
Labetalol Hydrochloride add 50 ml of 0.1 M hydrochloric 
zcid and heat on a water-bath for 30 minutes. Cool, filter, add 
10 ml of ammonia buffer pH 10.0 and extract with three 
quantities, each of 15 ml, of dichloromethane. Shake the 
combined extracts with 5 g of anhydrous sodium sulphate, 
filter and evaporate the filtrate to dryness. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with labetalol hydrochloride RS treated in the same 
manner or with the reference spectrum of labetalol. 

B.When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution of the residupobtained in test A in 
0.1 M sodium hydroxide shows an absorption maximum only 
at about 333 nm. 

C. Disperse a quantity of the powered tablets containing 
10 mg of Labetalol Hydrochloride in a mixture of 2 ml of water 
and 2 ml of ferric chloride test solution; a purple colour is 
produced. 

Tests 

Diasterioisomer ratio. Determine by gas chromatography 
(2.4.13). 

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Labetalol Hydrochloride with 10 ml of 
methanol, filter and evaporate the filtrate to dryness using a 
rotary evaporator. Dissolve 2.0 mg of the residue in 1 ml of a 
1.2 per cent w/v solution of 1 - butaneboronic acid in 
anhydrous pyridine and allow to stand for 20 minutes. 

Chromatographic system 
- a stainless steel column 1.5 m x 4 mm, packed with acid-

washed, silanised diatomaceous support (125 to 
150 um) coated with 3 per cent w/w ofpolymethyl phenyl 
siloxane, 
temperature: 
column. 270°, 
inlet port and detector at 300°, 

- flow rate: 20 ml per minute, using nitrogen as the carrier 
gas. 

Two peaks due to the two diasterioisomers appear in the 
chromatogram. Adjust the sensitivity of the detector so that 
the chromatogram obtained, the height of the taller of the 
diasterioisomer peaks is about 80 per cent of the full-scale 
deflection. The area of each peak is not less than 45 per cent 
and not more than 55 per cent of the sum of the areas of the 
two peaks. The test is not valid unless the hei,--ul  o 
separating the two diasterioisomers peaks is le ....Sc-4hart 5 per 
cent of the full-scale deflection. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 75 volumes of dichloromethane, 
25 volumes of methanol and 5 volumes of strong ammonia 
solution. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Labetalol Hydrochloride with 10 ml of 
methanol, filter and use the filtrate. 

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with methanol. 

Reference solution (b). Dilute reference solution (a) with an 
equal volume of methanol. 

Apply to the plate 20 ml of each solution. After development, 
dry the plate in a current of warm air, heat at 105° for 30 minutes, 
cool and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than one 
such spot is more intense than the spot in the chromatogram 
obtained with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.5 g of Labetalol 
Hydrochloride, shake with 200 ml of 0.05 M sulphuric acid 
for 30 minutes and dilute to 250.0 ml with 0.05 Msulphuric 
acid, mix and filter. Dilute 10.0 ml of the filtrate to 250.0 ml with 
the same solvent and measure the absorbance of the resulting 
solution at the maximum at about 302 nm (2.4.7). 

Calculate the content of C 19H24N203, HC1 taking 86 as the 
specific absorbance at 302 nm. 

Storage. Store protected from moisture. 

Lacidipine 

C26H33N06 	 Mol. Wt. 455.6 

Category. Antihypertensive. 

Laciktipine is' diethyl (E)-4-2-[(tert-butoxycarbonyl) 
vjnylipheny174,4-dihydro-2,6- dimethylpyridine-3,5- 

Loss on drying 
(2.4.19)• Not more than 1.0 per cent, determined 

on 1.0 g by drying in an oven at 105 °  at a pressure not exceeding 

0.7 kPa. 
Assay. Weigh 0.2 g, dissolve in 10 ml of anhydrous formic 

M 
acid and 40 ml of acetic anhydride. Titrate with 0.1  

perchloric acid, 
determining the end-point potentiometrically 

(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.03649 g of 

C 191424N203 ,HCI. 
NOTE - Mix thoroughly throughout the titration and stop 
the titration immediately after the end-point is reached. 

Storage. Store protected from moisture. 

manner or with the reference spectrum of labetalo -"t-` 

,:) Wi 
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Lacidipine contains not less than 97.5 per cent and not more 
than 102.0 per cent of C 26H33N06, calculated on the anhydrous 
and propan-2-ol free basis. 

Description. A white to pale yellow crystalline powder. 

NOTE - Carry out all of the following procedures protected 
from light and prepare solutions immediately before use. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lacidipine RS 

or with the reference spectrum of lacidipine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with reference solution 
(a). 

Test solution. Dilute 1 ml of a 0.1 per cent w/v solutionoofbt 
substance under examination in ethanol to 5 ml with the mh

i 

phase. 

Reference solution (a). Dilute 1.0 ml of the test solution 
500.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of 0.1 per cent w/v solutic 

of lacidipine impurity standard RS in ethanol to 5.0 ml wit 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

cyanosilane bonded to porous silica (5 gm) (Such as 
Spherisorb CN), 

- mobile phase: a mixture of 3 volumes of ethanol and 97 
volumes of n-hexane, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 
with lacidipine impurity standard RS. 

The retention time of lacidipine peak is about 10 minutes. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to lacidipine impurity B ((diethyl (E)-4-2-H 2- 
(tert-butoxycarbonyl)vinyllpheny1-2,6-dimethylpyridine -3,5- 

 dicarboxylate) is not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent taking into account the correction factor of 

0.5). The area of any other secondary peak is not more than an 

the area of the principal peak in the chromatogram obtain ed 

with reference solution (a) (0.2 per cent). The sum of arm of 

all the secondary peaks is not more than 2.5 times the area of 

the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with a relative 
retention time of 1.5 with respect to the peak due to lacidipine 
impurity B. 

Water (2.3.43). Not more than 0.2 per cent, determined on 

0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute 5 volumes of a 0.1 per cent w/v solut ion 

of the substance under examination in ethanol to 100 volumes 

with the mobile phase. 

Reference solution. Dilute 5 volumes of a 0.1 per cent w/v 

solution of lacidipine RS in ethanol to 100 volumes with the 

Inject the reference solution and the test solution. 

Calculate the content of C26H33N06. 

Lacidipine Tablets 

Lacidipine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of lacidipine, 
C26}133N06. 

Usual strengths. 2 mg; 4 mg 

NOTE - Carry out all of thefollowing procedures protected 
from light and prepare solutions immediately before use. 

Identification 

A. Disperse a quantity of whole tablets containing 4 mg of 
Lacidipine with 50 ml of ethanol with the aid of ultrasound for 
30 minutes. Dilute to 100 ml with ethanol and filter through a 
0.45-gm membrane filter. When examined in the range 250 nm 
to 400 nm (2.4.7), exhibits maxima only at 284 nm and 368 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution (a). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 500 ml of a solution prepared by mixing 100 ml of 
water with 10 ml of polysorbate 20 and diluting to 1000 ml 
with water, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter through 
a 0.45-gm membrane filter, having first activated the filter with 
3 ml of methanol followed by 5 ml of a 1.0 per cent w/v 
solution of polysorbate 20. Measure the absorbance of the 
resulting solution at the maximum at about 284 nm (2.4.7). 
Calculate the content of lacidipine, C 26H33N06  in the medium 
from the absorbance obtained from a solution containing 0.02 
per cent w/v of lacidipine RS prepared by dissolving in 
minimum amount of ethanol and diluting with dissolution 
medium. 

D. Not less than 70 per cent of the stated amount of C 26H33N06 . 

Related substances. Determine by liquid chromatography 
(2 .4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Lacidipine with 50 ml of ethanol with the 
aid of ultrasound for 15 minutes. Cool, dilute to-100 ml with 
ethanol, filter through a 0.45-gm membrane fitter. -Dilute 5.0 ml 
of this solution to 20.0 ml with hexane. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of 0.1 per cent w/v solution 
of lacidipine impurity standard RS in ethanol to 5.0 ml with 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

cyanosilane bonded to porous silica (5 gm) (Such as 
Spherisorb CN), 

- mobile phase: a mixture of 3 volumes of ethanol and 97 
volumes of n-hexane, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 
with lacidipine impurity standard RS. 

The retention time of lacidipine peak is about 10 minutes. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to lacidipine impurity B ((diethyl (E)-4-242- 
(tert-butoxycarbonyl)vinyl]pheny1-2,6-dimethylpyridine-3,5- 
dicarboxylate) is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (2.0 
per cent taking into account the correction factor of 0.5). The 
area of any other secondary peak is not more than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). The sum of areas of 
all the secondary peaks is not more than 2.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (2.5 per cent). Ignore any peak with a relative 
retention time of 1.5 with respect to the peak due to lacidipine 
impurity B. 

Uniformity of content. (For tablets containing 10 mg or less 
than 10 per cent w/w of lacidipine).Complies with the test 
stated under Tablets. 

Disperse 1 tablet in 50 ml of ethanol with the aid of ultrasound 
for 30 minutes. Cool and filter through a 0.45-gm membrane 
filter and dilute with ethanol to produce a solution containing 
0.004 per cent w/v of Lacidipine. Measure the absorbance at 
the maximum at 368 nm (2.4.7). 

Calculate the content of C 26 H 33 N06  in the tablet from the 
absorbance obtained from a 0.004 per cent w/v solution of 
lacidipine RS in ethanol. 

Other tests. Comply with the tests stated under Tablets. 

Ass4y, Detennine by liquid chromatography (2.4.14). 

MstsOlution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 20 mg of lacidipine in 35 ml ethanol 

Tests 

Melting point (2.4.21). It melts at about 178°. 

Propan-2-ol. Not more than 0.5 per cent w/w. 

Determine by gas chromatography (2.4.13). 

Solution A. A 0.002 per cent v/v solution of 1,4-dioxan (internal 

standard) in dimethylacetamide. 

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in solution A. 

Reference solution. A 0.002 per cent w/v solution of propan-

2-ol in solution A. 

Chromatographic system 
- a capillary column 60 m x 0.32 mm, bonded with a film of 

polymethylsiloxane (5 gm) (Such as CP-Sil 5CB), 

- temperature: 
column 	time 	 temperature 

(min.) 	 (0) 

0-1 	 60 

1-18 	 60-110 

18-20 	 110-200 

20-27 	 200 
inlet port. 170° and detector.250 ° , 

- flow rate: 1.7 ml per minute, using nitrogen as the carrier 

gas. 

Inject 1 gl of the reference solution. The test is not valid unless 
the chromatogram shows two clearly separated peaks. 

The retention time for propan-2-ol is about 6.2 minutes and 
that for dioxan is about 15 minutes. 

Inject 1 tl of the reference solution and the test solution. 

n 
h 

mobile phase. ,, 
Calculate the content of propan-2-ol. 	 _ _ 	 • e. - 

Related substances. Determine by liquid chr9rn-, 
 atogfaphy Use chromatographic system as described under Related 

(2.4.14). 
, 	substances. 



Arsenic (2.3.10). Mix 10.0 g with 50 ml of water and I 0 mj of 

stannated hydrochloric acid. The resulting solution complies 
with the limit test for arsenic (1 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Citric, oxalic and phosphoric acids. To 5 ml of the solution 
prepared in the test for Heavy metals add 6 Mammonia until 
slightly alkaline. Add 1 ml of calcium chloride solution and 
heat on a water-bath for 5 minutes. Both before and after 
heating, any opalescence in the solution is not more intense 
than that in a mixture of 5 ml of the test solution and 1 ml of 
water. 

LactoseM 

Lactos e 

 Milk Sugar 
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not moreintensely 

with the aid of ultrasound for 30 min. Cool and filter through a 
0.45 gm membrane filter and dilute to 200 ml with mobile phase. 

Reference solution (a). Dilute 5.0 ml of a 0.04 per cent w/v 

solution of lacidipine RS in ethanol to 20.0 ml with the mobile 

phase. 

Reference solution (I)). Dilute 1.0 ml of 0.1 per cent w/v 

solution of lacidipine impurity standard RS in ethanol to 5.0 

ml with the mobile phase. 

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 

with lacidipine impurity standard RS. 

Use chromatographic system as described in the Related 

substances. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 26H 33N06 in the tablets. 

Storage. Store protected from light. 

Lactic Acid 
H OH 

H 3C
X

COOH 

C3E-1603 
	 Mol. Wt. 90.1 

Lactic Acid consists of a mixture of 2-hydroxypropionic acid, 
its condensation products, such as lactoyl-lactic acid and 
other polylactic acids, and water. The equilibrium between 
lactic acid and polylactic acids depends on concentration and 
temperature. 

I t is usually in the form of the racemate [(RS)-lactic acid]. but 
in some cases the (S)-isomer may predominate. 

Lactic Acid contains the equivalent of not less than 88.0 per 
cent and not more than 92.0 per cent w/w of C 3H603 . 

Category. Pharmaceutical aid. 

Description. A colourless or slightly yellow, viscous liquid; 
almost odourless; hygroscopic. 

Ether-insoluble substances. Dissolve 1.0 g in 25 ml of ether; 
the solution is not more opalescent than the solvent used for 

the test. 

Volatile fatty acids. Cautiously heat 5 g in a glass-stoppered 
flask at 50° for 10 minutes; no unpleasant odour resembling 
that of the lower fatty acids is recognisable immediately after 
opening the flask. 

Methanol and methyl esters. Place 2.0 g in a ground-glass-
stoppered round-bottom flask and add 10 ml of water. Cool in 
ice, cautiously add 30 ml of a 30 per cent w/v solution of 
potassium hydroxide and cool in ice for a further 10 to 
15 minutes. Steam distil the mixture into a 10-m1 graduated 
cylinder containing 1 ml of ethanol, collecting a volume of at 

least 9.5 ml and dilute to 10.0 ml with water. To 1.0 ml of the 

distillate add 5 ml of potassium permanganate and phosphoric 

acid solution and mix. After 15 minutes add 2 ml of oxalic 

acid and sulphuric acid solution, stir with a glass rod until 

the solution is colourless and then add 5 ml of decolorised 

magenta solution. After 2 hours any colour in the solution is 
not more intense than that of 1 ml of a reference solution 
containing 100 pg of methanol and 0.1 ml of ethanol treated in 

the same manner beginning at the words "add 5 ml of 
potassium permanganate and phosphoric acid solution..". 

Reducing sugars. Dilute 1 g with 10 ml of water, neutralise 

with sodium hydroxide solution, add 5 ml of potassium cupri- 

tartrate solution, and boil; no red or greenish precipitate is 

produced. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Weigh 1.0 g in a ground-glass-stoppered flask and add 

10 ml of water. Add 20.0 ml of 1 Msodium hydroxide, stopper 

the flask and allow to stand for 30 minutes. Titrate the excess 
of alkali with 1 M hydro - chloric acid, using dilute 

phenolphthalein solution as indicator until the pink colour is 

discharged. 

, 1 ml of./ M sodium hydroxide is equivalent to 0.09008 g of 

C3H603-,  

Storage. Store protected from light.  

OH 

C12}{22011,H20 
	

Mol. Wt. 360.3 
Lactose is 0- 0 - D -galactopyranosyl-(1 	4)-a-D- 
glucopyranose monohydrate. 

06.  Category. Pharmaceutical aid (excipient). 

Description. A white or almost white, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lactose RS or 
with the reference spectrum of lactose. 

B.To 5 ml of a saturated solution add 5 ml of 1 Msodium 
hydroxide and gently warm the mixture; the liquid becomes 
yellow and then brownish-red. Cool to room temperature and 
add 0.2 ml of potassium cupri- tartrate solution; a red 
precipitate is formed. 

C. Heat 5 ml of a 5 per cent w/v solution with 5 ml of 
/0 .14 ammonia in a water-bath at 80° for 10 minutes; a red 
colour develops. 

Tes ts 

Appearance of solution. Dissolve 1.0 g in water by heating to 50°, dilute to 10 ml with water and allow to cool. The solution 
is clear (2.4.1), and not more intensely coloured than reference 
solution BYS7 (2.4.1). 

Acidity or alkalinity. Dissolve 6 g in 25 ml ofcarbon dioxide free water by boiling, cool and add 0.3 ml of phenolphthalein 
solution. The solution is colourless and not rnore than.0-.4 ml of 0.1 Msodium hydroxide is required to chatige colour of 
the solution to pink. 

Specific optical rotation (2.4.22). +54.4° to +55.9°, determined 
in a solution obtained by dissolving 10.0 g in 80 ml of water 
by heating to 50°, allowing to cool, adding 0.2 ml of 
6 Mammonia, allowing to stand for 30 minutes and diluting to 
100.0 ml with water. 

Light absorption (2.4.7). Dissolve 1.0 g in boiling water and 
dilute to 10 ml with the same solvent (solution A). Absorbance 
of solution A measured at the maximum at about 400 nm, not 
more than 0.04. 

Dilute 1 ml of solution A to 10 ml with water. 

When examined in the range 210 nm to 300 nm, absorbance is 
not more than 0.25 in the range 210 nm to 220 nm and not more 
than 0.07 in the range 270 nm to 300 nm. 

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid AsT; the resulting 
solution complies with the limit test for arsenic (1 ppm). 

Heavy metals (2.3.13). Dissolve 4.0 g in 20 ml of warm water, 
1.0 ml of 0.1 M hydrochloric acid and sufficient water to 
produce 25 ml. The solution complies with the limit test for 
heavy metals, Method A (5 ppm). 

Microbial contamination (2.2.9). Total microbial count is not 
more than 102  CFU per g. 1 g is free from Escherichia coli and 
10 g is free from Salmonella and Shigella. 

Sulphated ash. Not more than 0.1 per cent, determined in the 
following manner. To 1.0 g add 1 ml ofsulphuric acid, evaporate 
to dryness on a water-bath and ignite to constant weight. 

Water (2.3.43). 4.5 to 5.5 per cent, determined on 0.5 g in a 
mixture of 1 ml offormamide and 2 ml of methanol. 

Storage. Store protected from moisture. 

Anhydrous Lactose 

OH 
CH 2OH 

CH2OH 

HO 	
OH HO 

0 

C f2H22011 

Anhydrous Lactose is 4-0-f3-D-galactopyranosyl-D-
glucose. 

Category. Pharmaceutical aid (excipient). 

Description. A white or almost white, crystalline powder. 

Identification 

A. Warm 1 g with 0.1 g of potassium permanganate: 

acetaldehyde is evolved. 

B. It gives reaction (A) of lactates (2.3.1). 

C. A 10 per cent w/v solution is strongly acidic (2.4.46). 

Tests 

Appearance of solution. The substance under examination is 
1 coloured than reference solution YS6(2.4.1). 

OH 
OH 

Mol. Wt. 342.3 

23-70 -• 23-71 



Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
anhydrous 

lactose RS 
or with the reference spectrum of anhydrous 

lactose. 

B. To 5 ml of a saturated solution add 5 ml of 
1 M sodium 

hydroxide 
and gently warm the mixture; the liquid becomes 

yellow and then brownish-red. Cool to room temperature and 

add 0.2 ml of potassium cupri-
tartrate solution; a red 

precipitate is formed. 

C.
Heat 5 ml of a 5.0 per cent w/v solution with 5 ml of 

10 M 

ammonia 
in a water-bath at 80° for 10 minutes; a red colour 

develops. 

HO 

OH 
OH 

OH 

Mol. Wt. 342.3 
C121422011 

Lactulose is 4-0-13Dgalacopyranosyl-D-fructose. 

Lactulose contains not less than 95.0 per cent and not more 
than 102.0 per cent of lactulose, C121422011, calculated on the 

anhydrous basis. 

Category. Pharmaceutical aid. 

Description. A 
white or almost white, crystalline powder. 

Identification 
Test A may be omitted if tests B, C and D are carried out and 
test B may be omitted if tests A, C and D are carried out. 

A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. A mixture of 10 volumes ofglacial acetic acid, 

15 volumes of 5 per cent w/v solution of boric acid„ 20 volumes 

of methanol and 55 volumes of ethyl acetate. 

ANHYDROUS LACTOSE 

Lactulose 
I 

Tests 
Appearance of solution. Dissolve 1.0 g in water by heating to 

50°, dilute to 10 ml with water and allow tocool. The solution 

is clear (2.4.1), and not more intensely coloured than reference 

solution BYS7 (2.4.1). 

Acidityor alkalinity. 
Dissolve 6 g of the substance under 

examination in 25 ml of carbon dioxide-free water by boiling, 

cool and add 0.3 ml of phenolphthalein solution. The solution 

is colourless and not more than 0.4 ml of 
0.1 M sodium 

hydroxide 
is required to change the colour of the solution to 

Allow to stand for 30 minutes and dilute to 100.0 ml with RS in water. 

water. 

Light absorption (2.4.7). A 10.0 per cent w/v solution in water, 

shows an absorption maxima at about 400 nm s not more than 
0.04. Dilute 1.0 ml of the solution to I 0.0 ml w 

i
th water. When 

examined in the range 210 nm to 220 nm; absorbance is not 
more than 0.25 and in the range 270 nm to 300 nm, absorbance 

is not more than 0.07. 

Heavy metals (2.3.13). Dissolve 4 g in 20.0 ml of water. 12 ml of 

the solution complies with the limit test for heavy metals, 

Method D (5 ppm) using 10 ml of 
lead standard solution 

(1 ppm, P b) . 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

heating to 50°, allow to cool and add 0.2 ml of 
6 M ammonia. Reference solution. 

A 0.5 per cent w/v solution of lactidose Specific optical rotation (2.4.22). +54.4° to +55.9 ° , determined 
Test solution. Dissolve 50 mg o f the 

pink. 

in a solution prepared by dissolving 10 g in 80 ml of 
water 

by examination in 10.0 ml of water. 	
t 

"Water 
(2343). Not more than 1.0 per cent, determined on C. Dissolve 50 mg in 10 ml of 

water. Add 3 ml of cupri- tartaric  

0.5 g in a mixture of 1 volume offormamide and 2 volumes of solution and heat. A red precipitate is formed. 

- 	

D.-pisSolve 0:125 g in 5 ml of water and add 5 ml of a
mmonia. 

substance under 

develops. 
than 100 CFU per g, 1 g is free from Escherichiu coll.   

1-11 

Apply to the plate 2µl of each solution. Allow the mobile and 
phase to rise 15 cm. Dry the plate at 105 °  for 5 minutes 

allow to cool. Spray with a 0.1 per cent w/v solution of 

1,3-
dihydroxynaphthalene in a mixture of 10 volumes for of 

sulphuric acid and 90 volumes of methanol. Heat a 110 °  

5 minutes. The principal spot in the chromatog 

n

ram obtained 

with the test solution corresponds to the principal spot in the 
chromatogram obtained with the reference solute

B. In the Assay, the principal peak in the chrom atogramal  
obtained with the test solution corresponds to the princip 
peak in the chromatogram obtained with reference solution 

(b). 

Microbial contamination 
(2.2.9). Total microbial cOnntnotTnore " Heat "on. ,a v

■
rater-bath at 80° for 10 minutes. A red colour methanol. 

IP 2018 LACTULOSE 

Tests 

Solution A. Dissolve 3.0 g in 50.0 ml of carbon dioxide-free 
water 

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution BY 5  (2.4.1). 

pH (2.4.24). 3.0 to 7.0, determined in solution A. 

Specific optical rotation (2.4.22). - 46.0° to - 50.0°, determined 
in a 5 per cent w/v solution in water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 1 g of the substance under examination 
in 10 ml of water. Add 12.5 ml of acetonitrile with gentle 
heating and dilute to 25.0 ml with water. 

Reference solution (a). To 3 ml of the test solution, add 
47.5 ml of acetonitrile with gentle heating and dilute to 
100.0 ml with water. 

Reference solution (b). Dissolve 1.0 g of lactulose RS in 10 ml 
of water, add 12.5 ml of acetonitrile with gentle heating and 
dilute to 25.0 ml with water. 

Reference solution (c). Dissolve the contents of a vial of 
lactulose for system suitability RS in 1 ml of a mixture of equal 
volumes of acetonitrile and water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

aminopropylsilane bonded to porous silica (3 pm), 
- column temperature. 38°, 
- mobile phase: a mixture of 220 volumes of a solution 

prepared by dissolving 1.15 g of sodium dihydrogen 
orthophosphate in 1000 ml of water and 780 volumes 
of acetonitrile, 
flow rate: 1 ml per minute, 

- refractive index detector, 
- injection volume: 20 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to lactulose and lactulose 
impurity A is not less than 1.3. The relative retention time with 
reference to lactulose for tagatose (lactulose impurity E) is 
about 0.38, for fructose (lactulose impurity D) is about 0.42, 
for galactose (lactulose impurity B) is about 0.57, for epilactose 
(lactulose impurity A) is about 0.9 and for lactose (lactulose 
impurity C) is about 1.17. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
Peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more area of 
the principal peak in the chromatogram obtained with reference_ 
solution (a) (3.0 per cent). 

Methanol. Not more than 50 ppm. 

Determine by gas chromatography (2.4.13). 

Internal standard solution. Mix 0.5 ml of propanol with 
100.0 ml of water. Dilute 1.0 ml of this solution to 100.0 ml with 
water. Dilute 5.0 ml of this solution to 50.0 ml with water. 

Test solution. To 79 mg of the substance under examination in 
a 20 ml vial, add 1.0 ml of the internal standard solution and 
5 pi of a 0.1 per cent v/v solution of methanol. 

Reference solution. To 1.0 ml of the internal standard solution 
in a 20 ml vial, add 5111of a 0.1 per cent v/v solution of methanol. 

Chromatographic system 
- a stainless steel column 2 m x 2 mm, packed with 

ethylvinylbenzene-divinylbenzene copolymer (180 mm), 
- column temperature: 140°, 
- inlet port at 200° and detector at 220°, 
- flame ionization detector, 

flow rate: 30 ml per minute, helium as the carrier gas. 
Head space conditions 

- equilibration temperature: 60°, 
- equilibration time 1 hour, 
- pressurisation time: 1 minute. 

Inject lml of the reference solution and the test solution. 

Calculate the content of methanol, taking its density at 20° to 
be 0.79 g per ml. 

The ratio (R) of the area of the peak due to methanol to the 
area of the peak due to the internal standard in the 
chromatogram obtained with the reference solution and the 
ratio of the area of the peak due to methanol to the area of the 
peak due to the internal standard in the chromatogram obtained 
with the test solution is not more than 2R (50 ppm). 

Boron. Not more than 9 ppm. 

NOTE-Avoid where possible the use of glassware. 

Reference solution. Dissolve 50 mg of boric acid in 100.0 ml 
of water. Dilute 5.0 ml of this solution to 100.0 ml with water. 
Keep in a well -closed polyethylene container. 

In first polyethylene 25-m1 flask, dissolve 0.5 g of the substance 
under examination in 2.0 ml of water (solution A), in second 
polyethylene 25-m1 flask, dissolve 0.5 g of the substance under 
examination dissolved in 1.0 ml of the reference solution and 
1.0 ml of water (solution B), in third polyethylene 25 ml flask, 
dilute 1.0 ml of the reference solution with 1.0 ml of water 
(solution C) and in fourth polyethylene 25 ml flask, take 2.0 ml 
of water (solution D). 

To each flask, add 4.0 ml of acetate-edetate buffer solution 
pH 5.5. Mix and add 4.0 ml of freshly prepared azomethine H 
sah466n. Mix' and allow to stand for 1 hour. Measure the 
absorbance of solutions A, B and C at 420 nm (2.4.7), using 
solution D as the compensation liquid. The test is not valid 
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unless the absorbance of solution C is not le ss than that 
0.25. 

The absorbance of solution B is not less than twice of 

solution A. 

Lead. Not more than 0.5 ppm. 

Determine by atomic absorption spectrometry (2.4.2). 

Solvent mixture. Equal volumes of dilute acetic acid and 

water. 

Test solution. 
Dissolve 20.0 g of the substance under 

e 
ketone, shake for 

xamination in 100 ml of the solvent mixture. Add in
2 .0 

di 
ml 

 thio 
of 

I per cent w/v solution of 
ammonium pyrrolid e 

carbamate and 10.0 ml of methyl isobutyl 
few seconds protected from bright ligh Allow the layers to t.  

isobutyl ketone layer. 
and use the methyl  sepa ate 

(10 ppm Pb) to 100 ml wit
(a). Dilute

h the solvent 

lead s ta 
mixture. Add 2.0 ml of 

Test solution. 
Dissolve 50 mg of the oral powder in water an 

Reference solution 	
0.5 ml of 	ndard solution 

a clear 1 per cent w/v solution of 
of methyl 

ammonium pyrrolidinedithio - 

dilute to 10.0 ml with water. 

carbamate and 10.0 ml 	
isobutyl ketone, shake for Reference solution. 

A 0.5 per cent w/v solution of lactulose 

few seconds and protected from bright light. Allow the layers RS in water. 

to separate and use the methyl isobutyl ketone layer. 
Apply to the plate 2 p.I of each solution. Allow the mobile 

Reference solution (b). Dilute 1.0 ml of lead standard solution phase to rise 15 cm. Dry the plate at 100°  to 105°  for 5 minutes. 

dd 2.0 ml of Spray the plate with a 0.1 p 
10 ppm Ph) 

to 100 ml with the solvent mixture. A 	
per cent w/v solution of 1,3- 

a clear 1 per cent w/v solution of 
am monium pyrr olidinedithio 	dihydroxvnaphthalene 

in a mixture of 10 volumes ofsulphuric 

carbamate and 10.0 ml of methyl isobutyl ketone, shake for acid and 90 volumes of methanol. 
chromatogram obtained 

Heat the plate at 110° for 5 ( 

few seconds and protected from bright light. Allow the layers 
minutes. The principal spot in the 

to separate and use the methyl isobutyl ketone layer. 
	vvith test solution corresponds to that in the chromatogram 

Reference solution (c). Dilute 1.5 ml of lead standard solution 
obtained with the reference solution. 

0 0 ppm Pb) 
to 100 ml with the solvent mixture. Add 2.0 ml of 

B. In the Assay, the principal peak in the chromatogram 

solution of ammonium pyrrolidinedithio- obtained with test solution corresponds to the peak in the 

carbamate and 10.0 ml of methy 

onds and protected 	

l isobutyl ketone, shake for chromatogram obtained with reference solution (a). 

few sec 	
from bright light. Allow the layers 

to separate and use the methyl isobutyl ketone layer. 
	

C. Dissolve 0.05 g in 10 ml of water, add 3 

reci itate 	

ml of cupri-tartaric 

solution and heat; a red pp 	
is formed. 

t olution without the substance D. Dissolve 0. 	
g in 	 ,125 	5 ml of water add 5 ml of ammonia. Heat 

t using Set the zero of the instrumenng 
methyl isobutyl ketone 

on a water-bath at 80° for 10 minutes; a red colour develops. 
treated as described for the 
under examination. Measure the absorbance at 283.3 nm using 
a lead hollow-cathode lamp as source of radiation and an air-

acetylene flame. 

Sulphated ash 
(2.3.18). Not more than 0.1 per cent. 

Water 
(2.3.43). Not more than 2.5 per cent, determined on 

0.5 g. 

Microbial contamination 
(2.2.9)• Total aerobic viable count is 

not more than 10 2 
 CFU per g determined by plate count. 1 g is 

free from Escherichia coll. 

Assay. 
Determine by liquid chromatography (2.4.14), as 

described in the test for Related substances with the following 10 ml of solution A. 
ticarrotation (2.4.22). - 46.0 °  to - 50.0°, deterninrd 

• 
Inject reference solution (b) 

Calculate the content of C121422 0 1 y. 

modification. 	
specificop  

0.2 ml of 13.5 M ammonia and diluting to 25.0 m with prepared by disso 	 water. 
,,.  a and the test solution 

lving 1 	g in w 
so

ater, 
• u 

Lactulose Oral Powder 
Lactulose Oral Powder consists of lactulose with or without 
lesser amounts of other sugars including lactose and galactose. 

Lactulose Oral Powder contains not less than 95.0 per cent 
and not more than 102.0 per cent of the stated amount of 

lactulose, C1214220  ► i• 

Identification 

A. Determine by thin-layer chromatography, (2.4.17), coating 

the plate with silica gel G. 

Mobile  phase. A mixture of 10 volumes of glacial acetic acid, 

15 volumes of a 5 per cent w/v solution of 
bo ric acid, 20 

volumes of methanol and 55 volumes of ethyl acetate. 

E. Specific optical rotation. (See tests). 

Tests 

Solution A. 
A 6.0 per cent w/v solution of the substance under 

examination in carbon dioxide-free water. 

Appearance of solution. 
Solution A is clear (2.4.1) and not 

more intensely coloured than reference solution BYS5 (2.4.1). 

pH 
(2.4.24). 3.0 to 7.0, determined on a solution prepared by 

adding 0.1 ml of a saturated solution 
ofpot 

• 

• ; 

adding 

7- 

Related substances. Determine by liquid chromatography 
2.4.14), as described in the Assay with the following 

modifications.. 

eject reference solution (b) and the test solution. In the 
hromatogram obtained with the test solution, the sum of the 
reas of peaks corresponding to galactose, lactose, epilactose, 
tgatose and fructose is not more than the area of the principal 

peak in the chromatogram obtained with reference solution 
0(3.0 per cent). 

4ethanol. Not more than 50 ppm. 

Determine by Head-space gas chromatography (2.4.13). 

TOTE Maintain each solution at 60° for I hour, pressurize 
for 1 minute and transfer on the column 1 ml of the gaseous 

hase. 

Internal standard solution. Dilute 0.5 mrOf propan-l-ol to 
00.0 ml with water. Dilute 1.0 ml of this solution to 100.0 ml 

with water. Further dilute 5.0 ml of this solution to 50.0 ml with 
voter. 

hest solution. To 79 mg of the oral powder, add 1 ml of the 
nternal standard solution and 5 ptl of a 0.1 per cent v/v solution 
If methanol. 

Zeference solution. Add 5µl of a 0.1 per cent v/v solution of 
gethanol to 1 ml of the internal standard solution. 

chromatographic system 
- a column 2 m x 2 mm packed with ethylvinylbenzene- 

divinylbenzene co-polymer (film thickness 180 p.m), 
- temperature: 

column: 140°, 
inlet port at 200° and detector at 220°, 

- a flame ionisation detector, 
flow rate: 30 ml per minute, using nitrogen as carrier gas. 

nject the reference solution and the test solution. In the 
hromatogram obtained with the test solution, the ratio of the 
area of the methanol peak to that of the internal standard peak 
s not more than twice the corresponding ratio for the 
:hromatogram obtained with the reference solution. 

Calculate the content of methanol assuming the density of 
methanol to be 0.79 g per ml at 20°. 

Boron. NOTE - Avoid where possible the use of glassware.  

Dissolve 50 mg of boric acid in water and dilute to 100.0 ml 
w ith water. Dilute 5.0 ml of this solution to 100.0 ml with 
crater. Keep in a well-closed polyethylene container. In four 
Polyethylene 25-m1 flasks, place 0.5 g of the oral powder 
dissolved in 2 ml of water (solution A), 0.5 g of the oral powder 
dissolved in 1 ml of the reference solution and 1 ml of water 
(solution B), 1 ml of the reference solution and 1 - ml-of water 
(solution C) and 2 ml of water (solution D). To each flask, add 
41111 of acetate-edetate buffer solution pH 5,-5. Mix and add 

4 ml of freshly prepared azomethine solution. Mix and allow 
to stand for 1 hour. Measure the absorbance (2.4.7), of 
solutions A, B and C at 420 nm, using solution D as the 
compensation liquid. The test is not valid unless the 
absorbance of solution C is not less than 0.25. The absorbance 
of solution B is not less than twice that of solution A (9 ppm). 

Lead (2.3.15). Not more than 0.5 ppm. 

Determine by atomic absorption spectrometry (2.4.2). 

Solvent mixture. Equal volumes of dilute acetic acid and 
water. 

Test solution. Dissolve 20.0 g of the substance under 
examination in 100 ml of the solvent mixture. Add 2.0 ml of 1 
per cent w/v solution of ammonium pyrrolidinedithio-
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds protected from bright light. Allow the layers to 
separate and use the methyl isobutyl ketone layer. 

Reference solution (a). Dilute 0.5 ml of lead standard solution 
(1 0 ppm Pb) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio-
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer. 

Reference solution (b). Dilute 1.0 ml of lead standard solution 
(10 ppm Ph) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio-
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer. 

Reference solution (c). Dilute 1.5 ml of lead standard solution 
(10 ppm Pb) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio-
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer. 

Set the zero of the instrument using methyl isobutyl ketone 
treated as described for the test solution without the substance 
under examination. Measure the absorbance at 283.3 nm using 
a lead hollow-cathode lamp as source of radiation and an air-
acetylene flame. 

Water (2.3.43). Not more than 2.5 per cent, determined on 
0.5 g. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Other tests. Comply with the tests stated under Oral Powders. 

Assay. Determine by liquid chromatography (2.4.14). 

Test sblution..Dissolve 1 g of the oral powder in 10 ml of 
water, add 12.5 ml of acetonitrile with gentle heating and 
dilute to 25 ml with  water. 



Sulphated ash (2.3.18). Not more than 0.2 per Cent. 

Lamivudine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C 8H, I N 303S, calculated on the anhydr ous  

basis. 

LAMIVUDINE ORAL SOLUTION LACTULOSE ORAL POWDER 

Reference solution (a). Dissolve 1 g of lactulose RS in 10 ml 

of water, add 12.5 ml of acetonitrile with gentle heating and 

dilute to 25 ml with water. 

Reference solution (h). Add 47.5 ml of acetonitrile to 3 ml of 

reference solution (a) with gentle heating and dilute to 100 ml 

with water. 

Reference solution (c). Dissolve 20 mg of lactulose RS and 20 

mg of epilactose RS in 2 ml of water, add 2.5 ml of acetonitrile 

with gentle heating and dilute to 5 ml with water. 

Chromatographic system 
a stainless steel column 5 cm x 4.6 mm followed by a 
stainless steel column 15 cm x 4.6 mm, both packed with 
aminopropylsilane bonded to porous silica (3 p.m), 

- column temperature: 38°, 
- mobile phase: a mixture of 0.253 g ofsodium dihvdrogen 

orthophosphate in 220 ml of water and 780 ml of 

acetonitrile, 
- flow rate: 1 ml per minute, 
- differencial refractometer detector maintained at a 

constant temperature, 
- injection volume: 20 pl. 

The relative retention time with reference to lactulose (retention 
time: about 18.3 minutes) for tagatose is about 0.38, for fructose 
is about 0.42, for galactose is about 0.57, for epilactose is 
about 0.90 and for lactose is about 1.17. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to lactulose and epilactose 

is not less than 1.3. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 

peak. 

Calculate the content of C l2 H220 11 . 

Lamivudine 

NH2 

1•1 

ON  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lamivudine RS 
or with the reference spectrum of lamivudine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lamivudine in the chromatogram obtained with the reference 

solution. 	 lot 

C. Melting range (2.4.21). 172° to 178°. 
	 oci 

Tests 

Specific optical rotation (2.4.22). -136° to -144°, determined 

in a 1.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 50 mg of substance under examination 
in 70 ml of the mobile phase and dilute to 100.0 ml with the 

mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

I 00.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 

10.0 ml with the mobile phase. 

Reference solution (b). Dissolve 5 mg of salicylic acid 

(lamivudine impurity C) in the mobile phase and dilute to 
100.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
100.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.001 per cent 

w/v each of lamivudine RS and salicylic acid in the mobile 

phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 nm), 

- column temperature: 35°, 

- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes 0.19 per cent w/v of ammonium acetate, 

adjusted to pH 3.8 with glacial acetic acid, 

-_,..flovy rate ml per minute, 
-spectro.photometer set at 277nm, 

- Injection volume: 10µl. 
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Name 	 Relative 	Correction 
retention time 	factor 

Lamivudine impurity E' 
	

0.28 
Lamivudine impurity F2 
	

0.32 
Lamivudine impurity A 3 
	

0.36 
Lamivudine impurity B 4 
	

0.91 
Lamivudine (Retention time: 
about 9 minutes) 

Lamivudine impurity J 5 
	

1.45 
Lamivudine impurity C6 	2.32 

'4-aminopyrimidin-2(1H)-one (cytosine), 

2  pyrimidine-2,4(1H,3H)-dione (uracil), 

3(2RS,5SR)-5-(4-amino-2-oxopyrimidin- 1 (2H)-y1)- 1 ,3-oxathiolane-2- 
carboxylic acid, 

44- amino -1- [( 2 RS,5RS)-2-(hydroxymethyl)-I,3 -5- 
ylipyrimidin-2(1H)- one ((t)-trans-lamivudine), 

2,4(1H,3H)-dione, 
51- [( 2 R ,5 S) -2- (hydroxymethyl)-1,3-oxathiolan-5-yl]pyrimidine-

62-hydroxybenzenecarboxylic acid (salicylic acid). 

Inject reference solution (c). Run the chromatogram twice the 
retention time of lamivudine. The order of elution is lamivudine 
and then, salicylic acid. The test is not valid unless the 
resolution between the peaks due to lamivudine and salicylic 
acid is not less than 10, the column efficiency is not less than 
5000 theoretical plates and the tailing factor is not more than 
1.5 for lamivudine peak. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak due to lamivudine impurity A, is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent), the area of any secondary peak due to lamivudine 
impurity B is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.2 per cent) and the area of any secondary peak due to 
lamivudine impurity C is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
the areas of all the secondary peaks is not more than 6 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.6 per cent). Ignore any peak with 
an area less than 0.5 times the peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test.for 
- 	. Heavy metals, Method B (20 ppm). 

Reference solution. A 0.025 per cent w/v solution of 
lamivudine RS in mobile phase. 

Use chromatographic system as described in Related 
substances. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 5000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C8H II N303 S. 
Storage. Store protected from light and moisture. 

Lamivudine Oral Solution 
Lamivudine Oral Solution is a solution of Lamivudine in a 
suitable flavoured vehicle. 

Lamivudine Oral Solution contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
lamivudine, C5R I N303 5. 

Usual strengths. 25 mg in 5 ml; 50 mg in 5 ml. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 40 volumes of I-butanol, 
30 volumes of heptane, 30 volumes ofacetone and 10 volumes 
of strong ammonia solution. 

Test solution. Dilute the preparation under examination with 
methanol to obtain a solution containing 2 mg of lamivudine 
per ml. 

Reference solution. A 0.2 per cent w/v solution of lamivudine 
RS in a mixture of 75 volumes methanol and 25 volumes of 
water. 

Apply to the plate 5 ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lamiiiudiniin the chromatogram obtained with the reference 
sohition. 

HO
Z- 

C8Fi ,IN301S 	 ;Viol. Wt. 229.3 

Lamivudine is (2R,55)-4-amino-1 42-(hydroxymethyl)-1.,3 -. 

 oxathiolan-5y1]-2(1H)-pyrimidinone. 

Category. Antiretroviral. 	 ' MI 

Dose. 150 mg twice daily. 

Description. A white or almost white powder. 

2.2 

--• 

Water (2.3.43). Not more than 0.5 per cent determined on 2.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

	

0.6 	Test solution. Dissolve 25 mg of the substance under 

	

2.2 	examination in 100 ml of mobile phase. 
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LA M1VUDINE ORAL SOLUTION LAMIVUDINE AND TENOFOVIR TABLETS 

Tests 

pH (2.4.24). 5.0 to 7.0. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Transfer an accurately measured volume of the 
preparation under examination containing 50 mg of lamivudine 
to a 50-ml volumetric flask, add about 30 ml of a solution 
prepared by mixing 10 volumes of acetonitrile and 90 volumes 

of 0.1 M potassium dihydrogen phosphate, the pH of which 

is adjusted to 3.0 with dilute phosphoric acid (solution A), 

mix with the aid of ultrasound for 5 minutes, dilute to volume 
with solution A and filter. Dilute 5 ml of the filtrate to 50 ml with 

solution A. 

Reference solution. Weigh 25 mg of lamivudine RS and transfer 

to a 50-m1 volumetric flask, dissolve and dilute to volume with 
solution A. Further dilute 5 ml of this solution to 250 ml with 

solution A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 

gm), 
- mobile phase: A. 0.05 M potassium dihydrogen 

phosphate, adjusting to pH 3.0 with orthophosphoric 

acid, 
B. acetonitrile, 

- flow rate: 0.8 ml per minute, 
- a gradient programme using the conditions given below, 

- spectrophotometer set at 270 nm, 

- injection volume: 204 

(in min.) 
Time 
	Mobile phase A 

	

(per cent v/v) 

	Mobile phase B 
( per cent v/v) 

02 98 0 
15 85 10 
70 30 25 
70 30 35 
02 98 40 
02 98 50  

and the sum of the areas of all the secondary peaks should 
not be more than 2.0 per cent when calculated by percentage 

area normalisation. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the preparation under 
examination containing about 100 mg of lamivudine in a 
100-ml volumetric flask, add about 50 ml of water, mix with the 
aid of ultrasound for 10 minutes, dilute to volume with water, 
mix and filter. Dilute 5.0 ml of the filtrate to 50.0 ml with water. 

Reference solution. Weigh 100 mg of lamivudine RS in a 
100-m1 volumetric flask, dissolve and dilute to volume with 

water. Dilute 5.0 ml of this solution to 50.0 ml with water. 

Chromatographic system 
- a stainless steel column 15 cm  x  4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 

(5  gm), 
- mobile phase: 80 volumes of water and 20 volumes of 

methanol, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 270 nm, 

- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 3000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for the replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml (2.4.29) of the oral solution and 

calculate the content of C 8H IIN303S weight in volume. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 600 mg of lamivudine in 20 ml of water, with the aid 
of ultrasound. Add 20 ml of acetonitrile, mix with the aid of 
ultrasound for 10 minutes and dilute to 100.0 ml with water 
and filter. 

Reference solution. A 0.024 per cent w/v solution of 
lamivudine RS in a mixture of 80 volumes of water and 
20 volumes of acetonitrile. 

Chromatographic system as described in the Assay. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivrdine peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent calculated by 
area normalisation. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.01 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 1.0 gm, rejecting the first 1 ml of the filtrate. 
Measure the absorbance of the filtrate, suitably diluted if 
necessary, at the maximum at about 270 nm (2.4.7). Calculate 
the content of C 8H IIN303 S, in the medium from the absorbance 
obtained from a solution of known concentration of lamivudine 
RS in 0.01 M hydrochloric acid. 

D. Not less than 70 per cent of the stated amount of C8H II N303 S. 
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 80 volumes of water and 20 volumes of 
acetonitrile 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powder containing about 100 mg of Lamivudine with 
the solvent mixture to have a final concentration of 0.024 per 
Cent of Lamivudine. Disperse with the aid of ultrasound and 
filter through a membrane filter disc with an average pore 
diameter not greater than 1.0 gm, rejecting the first few ml of 
the filtrate. 

Reference solution. A 0.024 per cent W/v 
lamivudine RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5  um), 

- mobile phase: a degassed mixture of 5 volumes of 
methanol and 95 volumes of a buffer prepared by 
dissolving 1.0 g of ammonium acetate and 1.0 ml of 
glacial acetic acid in sufficient water to make 1000 ml 
and adjusting the pH to 3.8 with glacial acetic acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 1 I N303 S in the tablets. 
Storage. Store protected from moisture. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 15,000 theoretical plates and the tailing factor is not 

more than 1.5. 

Inject solution A and the test solution. Examine the 
chromatogram obtained with solution A for any extraneous 
peaks and ignore the corresponding peaks observed in the 
chromatogram obtained with the test solution. Ignore any 
peaks due to preservatives also. 

Any secondary peak observed in the chromatogfam obtained 

Lamivudine Tablets 
Lamivudine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 

lamivudine, C 8HIIN303S. 

Usual strengths. 100 mg; 150 mg; 300 mg. 

Identification 

A. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in a mixture of 50 volumes of water 

and 50 volumes of acetonitrile, shows an absorption maximum 

at about 270 nm. 

B. In the Assay, the principal peak in the chromatogra
m  

-liktairred with ilie test solution corresponds to the peak due 

to laniiv.udinein-the chromatogram obtained with the reference 

with the test solution should not be more than 1.0 per cent solutao 
- 	-7- 

ut r On cii  

Lamivudine and Tenofovir Tablets 

Lamivudine and Tenofovir Disoproxil Fumarate Tablets 

Lamivudine and Tenofovir Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 

amounts of lamivudine, C8H II N303 S and tenofovir disoproxil 
fumarate, CI9H3oN5010P,C4H404. 

Usual strengths. Lamivudine 300 mg and Tenofovir disoproxil 
fumarate 300 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

Test solution. The filtrate obtained as given above. Dilute the 
filtrate if necessary, with the dissolution medium. 

Reference solution. 5.0 ml of each of  a  0.16 per cent  w/v 
toiutiOn of laMivudine RS and of tenofovir disoproxil 

marate RS  in  methanol, diluted to 25 ml with the dissolution 
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IP 2018 	 IP 2018 LAMIVUDINE AND TENOFOVIR TABLETS LAMIVUDINE AND ZIDOVUDINE TABLETS 

1 
Use the chromatographic system given in the Assay. 

Inject the reference solution. The resolution between the peaks 
due to lamivudine and tenofovir disoproxil is not less than 2.0. 

Inject the reference solution and the test solution. 

Calculate the contents of C 8H,,N 303 S and 

C I9H30N 501 0P,C4H404. 

D. Not less than 75 per cent of the stated amounts of 

C8H,,N303S and C 191-130N50,0P,C4H404• 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

a quantity of the powder containing 100 mg of Lamivudine, 
disperse in 100 ml of mobile phase A and filter. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 

Reference solution (a). A solution containing 0.1 per cent 

w/v of lamivudine RS and tenofovir disoproxil fumarate RS 
equivalent to 0.1 per cent w/v of tenofovir disoproxil in mobile 
phase A. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Reference solution (c). A 0.02 per cent w/v solution of fumaric 
acid in mobile phase A. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed 
octadecylsilane bonded to porous silica (5 p.m), 
column temperature. 35°, 

- mobile phase: A. a mixture of 95 volumes of a buffer 
solution prepared by dissolving 1.9 g of ammonium 

acetate in 1000 ml of distilled water and adjusting the 

pH to 3.8 with glacial acetic acid and 5 volumes of 

methanol, 
B. methanol, 

- flow rate: 1 ml per minute, 
a gradient programme using the conditions given below, 

- spectrophotometer set at 277 nm, 
- injection volume: 10µl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

30 100 0 

31 80 20 

35 50 50 

60 50 50 

61 80 20 

65 100 - 0 

70 100 

Inject reference solution (a). The test is not valid unless thg 
column efficiency determined from lamivudine and tenofovir 
disoproxil peaks is not less than 750 and 1500 theoretical plats 
respectively and the tailing factor is not more than 2.0. 

Inject reference solutions (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3.5 times the area of any peak 
in the chromatogram obtained with the reference solution (b) 
(3.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 6 times the area of any peak in the 
chromatogram obtained with the reference solution (b) 
(6.0 per cent). Ignore the peak corresponding to the peak in 
the chromatogram obtained with reference solution (c). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of the powder containing 20 mg of Lamivudine, 
dissolve in 100 ml of the mobile phase and filter. 	

, 92 

Reference solution. A 0.1 per cent w/v solution each of 

lamivudine RS and tenofovir disoproxil fumarate RS in the 
mobile phase. Dilute 20.0 ml of the solution to 100.0 ml with 

the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica ( 5 gm), 
- column temperature. 35°, 
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 7.8 g of sodium dihydrogen 

orthophosphate dihydrate in 1000 ml of distilled water, 

adding 1 ml of triethylamine and adjusting the pH to 

2.3 with orthophosphoric acid, and 50 volumes of 

acetonitrile, 
4-1 - flow rate: 1 ml per minute, 

- spectrophotometer set at 260 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 

column efficiency determined from the peaks due to lamivudine 
and tenofovir disoproxil is not less than 750 and 1500 
theoretical plates respectively, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component. 

Inject the reference solution and the test solution. 

Calculate the content of C 81-1 1 ,N 303S and C191130N50,0P,C411404 

 in the tablets. 

Storage. Store protected from moisture, at temperature not 
exceeding 30°. 

Lamivudine and Zidovudine Tablets 

Lamivudine and Zidovudine Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of lamivudine, C81-1 1 ,N 303 S, and zidovudine, 
C101-113N504• 

Usual strength. Lamivudine, 150 mg and zidovudine, 300 mg. 

Identification 

In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks due 
to lamivudine and zidovudine in the chromatogram obtained 
with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid. 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 1.0 gm, rejecting the first 1 ml of the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute 5.0 ml of the filtrate to 50.0 ml with the 
mobile phase. 

Reference solution. Dissolve an accurately weighed quantity 
of lamivudine RS and zidovudine RS in the mobile phase and 
dilute with the mobile phase to obtain a solution having a 
known concentration similar to the expected concentration of 
the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm), 

- mobile phase: a degassed mixture of 60 volumes of a 
buffer solution containing 0. 1 M ammonium acetate in 
0.1 per cent acetic acid and 40 volumes of methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 270 nm, 
injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to lamivudine and zidovudine is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C 8 1-1 1 , N IO3 S and C 101-1)1l504  
D. Not less than 75.0 per cent of the stated -amounts of 
Cs H I , N303S and C'10 1113N504. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing about 150 mg of Lamivudine in methanol and dilute 
to 100.0 ml with methanol, filter. 

Reference solution (a). A 0.01 per cent w/v solution of thymine 
in methanol. 

Reference solution (b). A solution containing 0.3 per cent 
w/v of zidovudine RS and 0.15 per cent w/v of lamivudine RS 
in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5  pm), 
column temperature: 35°, 

- mobile phase: A. a buffer solution prepared by 
dissolving 1.945 g of ammonium acetate in 900 ml of 
water, adjusting to pH 3.8 with glacial acetic acid and 
diluting to 1000.0 ml with water, 

B. methanol, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 270 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 
10 90 10 
25 80 20 
40 90 10 
45 90 10 

Name 	 Relative 
retention time 

Correction 
factor 

Lamivudine-(cytosine)' 0.11 
Lamivudine-(uracil) 2  0.14 
Lamivudine-(carboxylic acid) 0.17 
Lamivudine-(S-sulphoxide) 3  0.20 
Lamivudine-(R-sulphoxide) 4  0.22 
Zidovudine impurity C 0.27 0.59 
Lamivudine diastereomer6  0.50 
Lamivudine 0.52 
Zidovudine-Ohymidiner 0.60 
Lamivudine-(uracil derivative) 0.70 
Lamivudine-(salicylic acid) 9  0.80 
Zidovudine 1.0 
Zidowdineimpurity B" )  1.1 

11 

'4 7A minopyrifilidiii-2( H)-one, 
2 Pyrimidine-2,4(1 
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Time 
(in min.) 

Mobile phase A 
( per cent v/v) 

0 5 
15 15 
30 45 
40 60 
48 60 
51 5 
60 5 

Mobile phase B 
( per cent v/v) 

95 

85 

55 
40 

3  1-R2R,3S,5S)-2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine S-

oxide, 
41-[(2R,3S,5SS)-2-(Hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine S-

oxide, 

55-Methylpyrimidine-2,4(1H,3H)-dione, 

6 1-R2S,5S)-2-(Hydroxymethyl)-1,3-oxathiolan -5-ylicytosine ,  

1 [1-(2-Deoxy-13-d-ribofuranosylAthymine, 

g(2R,5S)14(2R,5S)-2-(Hydroxymethyl)-1,3-oxathiolan -5- ylluracil ,  

92-Hydroxybenzoic acid, 

103'-Chloro-3'-deoxythymidine. 

Inject reference solution (b). The test is not valid unless the 
tailing factor of the lamivudine and zidovudine peaks is not 
more than 2.0. 

Inject reference solution (a) and the test solution. In the test 
solution, the content of thymine is not more than 2.0 per cent 
and of any unknown impurity is not more than 0.5 per cent. 
The sum of all the impurities is not more than 3.0 per cent, 
calculated by area normalization. Ignore any peak with a relative 
retention time of 0.11, 0.14, 0.20, 0.22, 0.60, 0.70, 0.80 and 1.1 as 
these impurities are process impurities. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Transfer an 
accurately weighed quantity of the powder equivalent to the 
average weight of one tablet into a 200-m1 volumetric flask. 
Add 100 ml of the mobile phase and disperse with the aid of 
ultrasound for about 15 minutes with occasional shaking to 
obtain a uniform dispersion. Cool to room temperature and 
dilute to volume with the mobile phase. Filter the solution 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 gm, rejecting the first few ml of the filtrate. 
Dilute 5.0 ml of the filtrate to 25.0 ml with the mobile phase. 
Further dilute 5.0 ml to 50.0 ml with the mobile phase and mix. 

Reference solution. Weigh 30 mg of lamivudine RS and 

60 mg of zidovudine RS, transfer to a 100 ml volumetric flask, 
dissolve in the mobile phase and dilute to volume with the 
mobile phase. Further dilute 5.0 ml of this solution to 100.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 

(5  W), 
- mobile phase: a degassed mixture of 60 volumes of a 

buffer solution containing 0.1 M ammonium acetate in 

0.1 per cent acetic acid and 40 volumes of methanol, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is notyalid.unlag,the 
relative standard deviation for replicate injecztiotts_for each of 

the peaks corresponding to lamivudine and zidovudine is not 
more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C 8H, I N303S and Ciall13N504in the 
tablets. 

Storage. Store protected from moisture. 

Lamivudine, Nevirapine and Stavudine 
Dispersible Tablets 
Lamivudine, Nevirapine and Stavudine Dispersible Tablets 
contain not less than 90.0 per cent and not more than 110.0m 
cent of the stated amounts of lamivudine, C8H1IN30 3S, 
nevirapine, C I5H14N40 and stavudine, CI0F112N204• (I 

Usual strengths. Lamivudine 30 mg, Nevirapine 50 mg and 
Stavudine 6 mg; Lamivudine 60 mg, Nevirapine 100 mg and 
Stavudine 12 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 

methanol. 

Test solution. The filtrate obtained as given above, diluted 

suitably if necessary, with the dissolution medium. 

Reference solution. A solution containing 0.02 per cent w/v of 

stavudine RS, 0.09 per cent w/v lamivudine RS and 0.15 per 
cent w/v of nevirapine RS dissolved in minimum quantity of 

methanol and makeup with solvent mixture. Dilute 5 ml of the 

solution to 100 ml with the dissolution medium. 
'41 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 65 volumes of a buffer solution 

- prepare:a '1Dy dissolving 1 g of octane sulphonic acid 

_.so Juni halt and 0.68 g of potassium dihydrogen 

phosphate in 1000 ml of water, adding I ml Of  

ui 

Name 	 Relative 
retention time 

Carboxylic acid 
	

036 
Thymine 	 0.42 
Lamivudine 	 0.74 
Stavudine 	 1.0 
Nevirapine 	 2.19 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 1.5 for each component. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3 times the area of principal 
peak due to lamivudine in the chromatogram obtained with 
the reference solution (3.0 per cent) and the sum of areas of all 
the secondary peaks is not more than 5 times the area of 
principal peak due to lamivudine in the chromatogram obtained 
with the reference solution (5.0 per cent). 

Uniformity of content. (For tablets containing 10 mg or less 
of an ingredient). Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using the following solution as the test solution. 

Test solution. Disperse one tablet in 20 ml of water, add 80 ml 
of the solvent mixture and mix with the aid of ultrasound and 
dilute to 250.0 ml with the solvent mixture, filter. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
methanol. 

Test solution. Weigh accurately a quantity of the powdered 
tablets containing 50 mg of Lamivudine, dissolve in 100.0 ml 
of solvent mixture. Dilute 10.0 ml of the solution to 50.0 ml with 
the solvent mixture and filter. 

Reference solution. A solution containing 0.10 per cent 
w/v of lamivudine RS, 0.175 per cent w/v nevirapine RS 
and 0.025 per cent w/v of stavudine RS dissolved in 
minimum quantity of methanol and makeup with solvent 
mixture. Dilute 5.0 ml of the solution to 50.0 ml with the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 65 volumes ofa buffer solution 

prepared by dissolving 1 g of octane sulphonic acid 
and 0.68 g of potassium dihydrogen phosphate in 

• -11000 -nil of water, adding 1 ml of triethylamine and 
__Adjusting the pH to 2.5 with orthophosphoric acid, and 

vt,o-lumes of methanol, 
• 

triethylamine and adjusted to pH 2.5 with 
orthophosphoric acid, and 35 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 266 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 for each component, the 
column efficiency in not less than 2000 theoretical plates for 
lamivudine and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H, I N 3 0 3 S, C I5 H 14N40 and 
C1oH12N204• 

D. Not less than 80 per cent of the stated amounts of 
C8H IIN303S, C15H14N40  and C1oHi2N204. 

Related substances. Determine by liquid chromatography 
(2.4 .1 4) . 

 NOTE Prepare the solutions immediately before use. 

Solvent mixture. 70 volumes of a solution containing 0.2 per 
cent v/v of orthophosphoric acid and 30 volumes of methanol. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 75 mg of Lamivudine, dissolve in 
the solvent mixture and dilute to 100.0 ml with the solvent 
mixture, filter. 

Reference solution. Weigh 75 mg of lamivudine RS, 130 mg of 
nevirapine RS and 20 mg of stavudine RS, dissolve in 20 ml of 
methanol and dilute to 100.0 ml with the solvent mixture. Dilute 
1.0 ml of the solution to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. methanol, 

B. a buffer solution prepared by 
dissolving 1.925 g of ammonium acetate in 1000 ml of 
water and adjusting to pH 3.0 with trifluoroacetic acid, 

- flow rate: 1.2 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 266 nm, 
- injection volume: 10 pl. 

- 
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- flow rate: 1 ml per minute, 
- spectrophotometer set at 266 nm, 
- injection volume: 10µl. 

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 1.5 for each component, 
the column efficiency in not less than 2000 theoretical 
plates for lamivudine and the relative standard deviation for 
replicate injections is not more than 2.0 per cent for each 
component. 

Inject the reference solution and the test solution. 

Calculate the content of C 8 H II N 303 S, C 15 1-1 14N 40 and 

C loH I21\1204 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 25°. 

Lamivudine, Nevirapine and Stavudine 
Tablets 
Lamivudine, Nevirapine and Stavudine Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of lamivudine, C 81-1 11 N 303S, nevirapine, 

C I5 H I4N40, and stavudine, C loHl2N204. 

Usual strengths. Stavudine, 30 mg, Lamivudine, 150 mg and 
Nevirapine, 200 mg; Stavudine, 40 mg, Lamivudine, 150 mg 
and Nevirapine. 200 mg. 

Identification 

In the Assay, the three principal peaks in the chromatogram 
obtained with the test solution have retention times similar to 
those of the peaks due to lamivudine, nevirapine and 
stavudine in the chromatogram obtained with the reference 
solution. 

stavudine per tablet is 30 mg) or 40 mg of stavudine RS 
(if claim of stavudine per tablet is 40 mg) and transfer to a 
100-m1 volumetric flask. Add about 20 ml of methanol, disperse 

 with the aid of ultrasound to dissolve and dilute to volume 
with a solvent mixture of equal volumes of methanol and 
water. Dilute 5.0 ml of this solution to 50.0 ml with 0.01 Al 
hydrochloric acid. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 

(5 1-tm),  
- mobile phase: a degassed mixture of 35 volumes of 

methanol and 65 volumes of a buffer prepared 1 ))/ 
dissolving 0.68 g of potassium dihydrogen phospho to 

and 1.0 g of sodium octanesulphonate in 1000.0 ml of 

water to which 1 ml of triethylamine is added ai ad 

adjusted to pH 2.5 with orthophosphoric acid, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 266 nm, 

injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 2000 theoretical plates, the tailing factor for the 
individual lamivudine, nevirapine and stavudine peaks is not 
more than 1.5 and the relative standard deviation for replicate 
injections of all the analyte peaks is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C81-111N303S ,  C151-1141•140, and 

CloH12N204• 
D. Not less than 70 per cent of the stated amounts of 

C8 H 1I N 303 S, C 15 1-114N40 and C 1oHI2N204• 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Weigh accurately a quantity of the powdered 
tablets (a minimum of 2 tablets should be powdered) containing 
100 mg of nevirapine, transfer to a 200-m1 volumetric flask and 
add about 150 ml of water. Disperse with the aid of ultrasound 
for 10 minutes with occasional shaking to obtain a uniform 
dispersion, cool to room temperature, dilute to volume with 

water and mix. Filter through a membrane filter disc with an 
average pore diameter not greater than 1.0 gm, rejecting the 
first few ml of the filtrate. 

Reference solution (a). A solution containing 0.15 per cent 

w/v of stavudine RS and 0.015 per cent w/v of thymine RS in 

water. 

Reference solution (b). Weigh 75 mg of lamivudine RS and 

about 100 mg of nevirapine RS, transfer to a 200-m1 volumetric 

flash, - add  and mix with the aid of ultrasound 
to 0461ye. Add 10 ml of the test solution to this solution and 
make up to volume with water and filter. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 ftm), 
- mobile phase: A. 0.1 M ammonium acetate, 

B. acetonitrile, 
- flow rate: 1 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 270 nm, 
- injection volume: 20 ill. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 95 05 
05 95 05 
25 20 80 
30 20 80 
31 95 05 
35 95 05 

Inject reference solutions (a) and (b). The test is not valid 
unless the column efficiency for thymine, stavudine, 
lamivudine and nevirapine peaks is not less than 3000 
theoretical plates and the tailing factor for the same peaks is 
not more than 2.0. 

Inject the test solution and measure the peak responses of the 
major peaks due to lamivudine, nevirapine and stavudine. 
Calculate the amounts of related substances by the area 
normalisation method. The content of thymine is not greater 
than 3.0 per cent and that of any other impurity is not greater 
than 1.0 per cent. The sum of all the impurities is not greater 
than 3.5 per cent. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Transfer an 
accurately weighed quantity of the powder containing 
about 150 mg of lamivudine to a 100-m1 volumetric flask, 
add 20 ml of methanol and about 50 ml of a mixture of 
equal volumes of water and methanol and disperse with 
the aid of ultrasound for 5 minutes. Dilute suitably with 
the same solvent mixture to obtain a solution containing 
0.15 mg of lamivudine per ml. Filter this solution through a 
membrane filter disc with an average pore diameter 
not greater than 1.0 j.tm, rejecting the first few ml of the 
filtrate. 

Reference solution. A solution containing 0.015 per cent w/v 
of lamivudine RS and 0.02 per cent w/v of nevirapine RS and 
a concentration of stavudine RS similar to that of the 
concentration of stavudine in the test solution. 

The chromatographic procedure may be carried -out usingthe 
Conditions described under Dissolution. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 2000 theoretical plates, the tailing factor for the 
individual peaks due to lamivudine, nevirapine and stavudine 
is not more than 1.5 and the relative standard deviation for 
replicate injections of all the analyte peaks is not more than 
1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C 8H 11 N303 S, C 15H 14N40 and 
C, 0 1-1 12N 204  in the tablets. 

Storage. Store protected from moisture. 

Lamivudine, Nevirapine and 
Zidovudine Paediatric Dispersible 
Tablets 

Lamivudine, Nevirapine and Zidovudine Paediatric Dispersible 
Tablets contain not less than 95.0 per cent and not more than 
105.0 per cent of the stated amounts of lamivudine, 
C 8 1-1 11 N 303 S, nevirapine, CI5F1 14 N 40 and zidovudine, 
Ci0H13N504. 

Usual strength. Lamivudine 30 mg, Nevirapine 50 mg, 
Zidovudine 60 mg. 

Identification 

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution. 
B. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of triethylamine, 20 
volumes of isopropyl alcohol and 80 volumes of 
dichloromethane. 

Test solution. Weigh a quantity of the powdered tablet 
containing 15 mg of lamivudine, disperse in 10.0 ml of the 
methanol and filter. 

Reference solution (a). A 0.15 per cent w/v solution of 
lamivudine RS in methanol. 

Reference solution (b). A 0.2 per cent w/v solution of 
nevirapine RS in methanol. 

Reference solution (c). A 0.3 per cent w/v solution of 
zidovudine RS in methanol. 

Reference solution (d). A mixture of 1.0 ml each of reference 
solutions (a), (b) and (c) diluted to 10.0 ml with methanol. 

_ 	-"- 
Apply to - the plate 5 ill of the test solution and reference 
solutfah (d). Allow the mobile phase to raise 12 cm. Dry the 
plate in air and examine under the ultraviolet light at 254 nm. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter 
through a membrane filter disc having an average pore 
diameter not greater than 1.0 [im, rejecting the first few ml of 

the filtrate. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate as the test solution: 

Reference solution. Weigh 150 mg of lamivudinRS, 200 mg 

of nevirapine RS and 30 mg of stavudine RS (if claim of 

2384 23.85 
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Name 

42 
55 
57 
65 

70 
70 
99 
99 

"Relative response factor with respect to Nevirapine impurity A 

Relative response factor with respect to Zidovudine 

4-amino-2-oxo-pyrimidiny1-1,3-oxoathiolane-2-carboxylic acid, 

2  (2S-cis)-(-)-1-[(2R, 5R)-2-(Hydroxymethyl)-1,3-oxathiolan-5- 
yl]cytosine, 

3 	5,11-dihydro-6H-11-ethy1-4-methyl-dipyrido(3,2-b:2 ',3 '- 
e)(1,4)diazepin-6-one, 

4  (5,11-dihydro-4-methy1-6H-dipyrido(3,2-b:2' ,3 ' -e)(1,4)diazepin-6- 
one), 

5 	5,1 1-di hydro-4-methy1-6H-11 -propy 1-dipyri do(3,2-b :2 ',3'- 
e)(1,4)diazepin-6-one, 

6 3'-azido-3'deoxy-3'-Azido-3 ' deoxythymidine; stavudine, 

2 3'-chloro-3'deoxythymidine, 

8 2,4-dihydroxy-5-methy pyrimidine; thymine, 

9 1-(2-deoxy-r-D-ribifuranosyl)-5-methyl uracil, 

1-(3-azido-2,3-dideoxy-f'-D-threo-pentafuranosyl)-thymidine, 

1-(3-(3-(3-azido-2,3-dideoxy-pentofuranosyl5-methyl-2,6-dioxo-
3,6-dihydropyrimidin-1-y1) -2,3-dideoxypento furanosyl)-5- 
methylpyrimidine-2,4-dione. 

Inject reference solution (d). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 per cent for each 
component. 

Inject the test solution. The area of the peak corresponding to 
carboxylic acid impurity is not more than 1.0 per cent. The area 
of any other secondary peak is not more than 0.5 per cent and 
the sum of the areas of all the secondary peaks is not more 
than 2.5 per cent, calculated by area normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of 0.01 M hydrochloric acid 
and 50 volumes of methanol. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 300 mg of lamivudine, disperse in 
the solvent mixture and dilute to 500.0 ml with the solvent 
mixture, filter. Dilute 5.0 ml of this solution to 20.0 ml with the 
solvent mixture. 

Reference solution. Dissolve 75 mg of lamivudine RS, 125 mg 
of nevirapine RS and 150 mg ofzidovudine RS in the solvent 
mixture and dilute to 100.0 ml with the solvent mixture. Dilute 
10.0 ml of this solution to 50.0 ml with the solvent mixture. 

Use chromatographic system as described in the Dissolution. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more 
for each component. 

Inject the reference solution and the test so  

Calculate the contents of C 8H 11 N303S, C 15 I-1 14N40 and 
C 10H 13N504  in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Lamotrigine 

Cl 

,.CI 

H2N 	NH2  

C9H7C12N5 
	 Mol. Wt. 256.1 

Lamotrigine is 6-(2,3-dichloropheny1)- 
1,2,4-triazine-3,5-diamine. 

Lamotrigine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C 9H7C12N5, calculated on the dried basis. 

Category. Anticonvulsant. 

Description. A white to off- white powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lamotrigine 
RS or with the reference spectrum of lamotrigine. 

B. When examined in the range 210 to 360 nm (2.4.7), a 
0.0025 per cent w/v solution in methanol exhibits a maximum 
at about 309 nm. 

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 80 volumes of mobile phase A and 20 volumes 
of mobile phase B. 

Test solution. Dissolve 100 mg of the substance under 
'-eXkl-mination in 100 ml of solvent mixture. 

Reference solution (a). A 0.05 per cent w/v solution of 
lan2'otrigine RS in solvent mixture. 
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The princippots in the chromatogram obtained with the 
Reference solution (b). 

A 0.04 per cent w/v solution of 

al s 
test solution correspond to that in the chromatogram obtained 

zidovudine RS in the solvent mixture. 

eference solution (c). 
A 0.004 per cent w/v solution of 

with reference solution (d). 	
R  

Tests 
Disintigration (2.5.1). Not more than 3 minutes. 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 75 rpm and 30 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of water and methanol. 

Test solution. Use the filtrate. 

Reference solution. Dissolve 34 mg of lamivudine RS, 55 mg 

of nevirapine RS and 67 mg of zidovudine RS in the solvent 

mixture and dilute to 50.0 ml with the solvent mixture. Dilute 
5.0 ml of this solution to 100.0 ml with dissolution medium. 

Chromatographic system 

-
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- column temperature: 35°, 

- sample temperature: 5°, 

- mobile phase: a mixture of 35 volumes of methanol and 

65 volumes of a buffer solution prepared by dissolving 

0.68 g of potassium dihydrogen phosphate and 1 g of 

sodium octanesulphonate in 1000.0 ml of -water to which 

1.0 ml of triethylamine is added and adjusted to pH 2.5 

with orthophosphoric acid, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 266 nm, 

- injection volume: 10 pl. 
Inject the reference solution and the test solution. 

Calculate the contents of C 8I-1 11 1\1303S, C15 14N40 and 

C I0H 131\150, in the medium. 
D. Not less than 75 per cent of the stated amounts of 

C814 11N303S, C15H14N40 and C101-1 13N504. 

Related substances. 
Determine by liquid chromatography 

(2.4.14) 

Solvent mixture. 60 volumes of water and 40 volumes of 

methanol. 

Test solution. 
Weigh and powder 20 tablets. Weigh a quantity 

of the powder containing 50 mg of lamivudine, dispe rse in t 

ti
he 

solvent mixture and dilute to 100.0 ml with the solvent mixture, 

filter. 
Reference solution (a). Dissolve 30 mg of lammidilic RS and 

40 mg of nevirapine RS in the solvent mixture and dilute
ution 

to 

100.0 ml with the solvent mixture. Dilute 10.0 ml of this sol  

to 100.0 ml with the solvent mixture. 

nevirapine impurity A RS in the solvent mixture. 

	

Reference solut 	(d). 
solutions (a), (b) and (c) diluted to 100.0 ml with the solvent 

mixture. 
Chromatographic system 

-
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- column temperature: 30°, 

- sample temperature: 5°, 

- mobile phase: A. a mixture of 2 ml of methanol and 

1000 ml of 0.23 per cent w/v solution of ammonium 

dihydrogen phosphate, 
adjusted to pH 3.5 with 

orthophosphoric acid, 
B. acetonitrile, 

flow rate: 1 ml per minute, 
a gradient programme using the conditions given below, 

spectrophotometer set at 266 nm, 
injection volume: 20 pl. 

	

Time 	Mobile phase A 

(in min.) 	(per cent v/v) 

	

0 	 99 

	

10 	 99 

	

20 	 90 

ion (d) A mixture of 5.0 ml each of reference 

Mobile phase B 
(per cent v/v) 

1 
1 
10 
15 
30 
30 

1 
1 

Lamivudine impurities 

Carboxylic acid impurity' 	0.23 

Lamivudine diastereomee 

Nevirapine impurities 

Nevirapine impurity A3 

 Nevirapine impurity B4 

 Nevirapine impurity C 

Zidovudine impurities 

Zidovudine impurity A 6 

 Zidovudine impurity B7 

 Zidovudine impurity C 

Thymidine9  
Zido,y4dine,Ihito isomer'' 
Zldovitdine thyrnidine adduct' 

t -
RelatiNT response factor with respect to Lamivudine 

0.57 

1.45 

1.22 

1.67 

0.76 

1.02 
0.39 

0.66 

0.96 
1.28 

0.43* 

0.70* 

1.00 

1.21' 

097' 

1.16°  

0.94°  
1.649 

1.07° 

 0.86° 

 1.02°  

Relative 	Relative 

retention time response factor 

 

2386 

 



- flow rate:1.2 ml per minute, 
- spectrophotometer set at 308 nm, 

potassium dihydrogen orthophosphate adjusted to pH 
7.0 with dilute potassium hydroxide solution. 

TP 2011111118 

- injection volume: 10 IA 

IP 2018 LAMOTRIGINE 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. 0.174 per cent w/v solution of 

dipotassium hydrogen phosphate adjusted to pH 7.5 
with orthophosphoric acid and filter, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate:1.5 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 204 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 

5 80 20 

15 25 75 

30 25 75 

35 80 20 

Inject reference solution (b). The test is not valid unless the 
column effciency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°, under vacuum, for 
3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in 100 ml of mobile phase. Dilute10.0 ml of the 
solution to 50.0 ml with mobile phase. 

Rekrence solution. A 0.02 per cent w/v solution of lamotrigine 

RS in mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica 
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of 0.408 per cent wiv solution of 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 9H7C1 21\1 5 . 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Lamotrigine Dispersible Tablets 
Lamotrigine Dispersible Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
lamotrigine, C9H 7C12N5 . 

Usual strengths. 25 mg; 50 mg; 100 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. Dissolve an accurately weighed quantity 
of lamotrigine RS in the dissolution medium and dilute with 
the dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution. 
Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 Inn), 
mobile phase: a mixture of 70 volumes of a 0.408 per cent 
w/v solution of potassium dihydrogen phosphate 
previously adjusted to pH 7.0 with potassium hydroxide ,  

-30 yoltitnes of acetonitrile 
flow rate: 1.2 ml per minute, 

LAMOTRIGINE PROLONGED-RELEASE TABLETS 

; 

Lamotrigine Prolonged-release Tablets 

Lamotrigine Sustained-release Tablets; Lamotrigine 
Extended-release Tablets 

Lamotrigine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interokthigeable; cis 
the dissolution profile of the products Of diftePent 
manufacturers may not be the same. 

- spectrophotometer set at 308 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of C9H7C12N5 . 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 200 mg of Lamotrigine in 
10 ml of methanol and dilute to 100.0 ml with the mobile phase, 
filter. Dilute 1.0 ml of this solution to 10 04-ml with the mobile 
phase. 

Reference solution. A 0.02 per cent w/v solution of lamotrigine 
RS, dissolved in methanol and diluted with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 70 volumes of a 0.408 per cent 

w/v solution of potassium dihydrogen phosphate 
previously adjusted to pH 7.0 with potassium hydroxide, 
30 volumes of acetonitrile, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 308 nm, 
injection volume: 10 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 9 H,C1 21\1 5 , 

Storage. Store protected from light and moisture. 

Labelling. The label states that the tablets should be dispersed 
In water immediately before use. 

Test solution. Weigh and transfer 5 tablets in to suitable 
volumetric flask, add methanol to 10 per cent of the volume of 
the flask and sonicate to disperse. Further add solvent mixture 
to 75 per cent of the volume of the flask and sonicate for 60 
minutes in cool water with occasional shaking. Make up the 
volume with the solvent mixture. Centrifuge and dilute the 
supernatant liquid with the solvent mixture to prepare a 0.01per 
cent w/v solution. 

Reference solution. A 0.0001 per cent w/v solution of 
lamotrigine RS, dissolved in minimum quantity of methanol, 
and diluted with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5µm), 

- mobile phase: a mixture of 60 volumes of water, 40 
volumes of methanol and 0.01 volume of triethylamine, 
adjusted to pH 7.0 with 10 per cent v/v solution of 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 309 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and sum of the areas of all the secondary peaks 
is ctotmore than d.5 times the area of the peak in the chromatogram 
obtaine4 with he reference solution (1.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 
.6: ; 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated under tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 60 volumes of methanol and 40 volumes of 
water. 

Lamotrigine Prolonged-release Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of lamotrigine, C 9H7C12N5 . 

Usual strengths. 50 mg; 100 mg; 200 mg. 

Identification 

23-89 
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LAMOTRIGINE PROLONGED-RELEASE TABLETS 	 IP LANSOPRAZOLE GASTRO -RESISTANT CAPSULES 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of methanol and 40 volumes of 
water. 

Test solution. Weigh and transfer 5 tablets in to suitable 
volumetric flask, add methanol to 10 per cent of the volume of 
the flask and sonicate to disperse. Further add solvent mixture 
to 75 per cent of the volume of the flask and sonicate for 60 
minutes in cool water with ocassional shaking. Make up the 
volume with the solvent mixture. Centrifuge at 3500 rpm for 15 
minutes. Dilute to obtain a solution of 0.01 per cent with the 
solvent mixture. 

Reference solution. Dissolve 50 mg of lamotrigine RS in 10.0 
ml of methanol, sonicate to dissolve and dilute to 100.0 ml 
with the solvent mixture. Further dilute the solution with the 
solvent mixture to obtain a solution of 0.01 per cent. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 60 volumes of water, 40 

volumes ofmethanol and 0.01 volumes of triethylamine, 
adjusted to pH 7.0 with 10 per cent v/v solution of 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 309 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 3000 and the tailing factor is 
not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 38H72N20 1 2 in the tablets. 

Storage. Store protected from light. 

Lansoprazole 

C 161:4 14F3N302S 	 Mol. Wt. 369.4 

Lansoprazole is (RS)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)- 
2-pyridinyl]methyl]sulphiny1]-1H-benzimidazole. 

Lansoprazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I 6H 1 4F3N302S, Ivulated.nn the 

anhydrous basis. 

Category. Antiulcer. 

A. Determine by infrared absorption spectrophotometry (2z0e 4.6
i.  Compare the spectrum with that obtained with lansoprazole  the  

RS or with the reference spectrum of lansoprazole. 

B. When examined in the range of 200 nm to 400 nm (2.4.7), a  
0.001 per cent w/v solution in methanol shows maxima 
same wavelength obtained with the solution having : ame 
concentration of the reference solution. 

Tests 

Related substances. Determine by liquid chromatogr aphy 
(2.4.14). 

NOTE-Use the solutions at or below 5°. 

Solvent mixture. 75 volumes of 0.1 M sodium hydroxide 
solution and 25 volumes of methanol. 

Test solution. Dissolve about 125 mg of the substance under 
examination in 50 ml ofmethanol. Dilute 1.0 ml of this solution 
to 10.0 ml with solvent mixture. 

Reference solution (a). A solution containing 5 mg ea,  h of 
lansoprazole RS and lansoprazole impurity A RS in 200 ml of 
methanol. Dilute 1 ml of this solution to 10 ml with so lvent 
mixture. 

Reference solution (b). A 0.0025 per cent w/v solution each of 
lansoprazole RS and lansoprazole impurity B RS in methanol. 
Dilute 1.0 ml of this solution to 10.0 ml with the solvent mixture. 

Chromatographic system 

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (511m), 

- mobile phase: A. water, 
B. a mixture of 80 volumes of acetonitrile, 

20 volumes of water and 0.5 volume of triethylamine, 
adjusted to pH 7.0 with orthophosphoric acid, 

- a gradient programme using the conditions given below. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 40 pl.  

Time 	Mobile phase A 
(in min.) 	(per cent v/v) 

0 	 90 

40 	 20 

50 	 20 

51 90 

90 

ansoprazole N-oxide  ' 
	

0.8 
	

0.77 

ansoprazole 	 1.0 

L ansoprazole impurity A 2 
	

1.1 
	

1.22 

L ansoprazole impurity B 3 
	

12 

[( 1 H -Benzimidazole-2-yl)sulphinyl]methy1]-3-methyl-4-(2,2,2- 
trifluoroethoxy)-pyridine 1-oxide, 

2 2-R[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyllmethyl] sulphonyl] 
benzimidazole, 

11/IP 32-M3-Methyl-4-(2,2,2-trifluoroethoxy)-pyridin-2- 
yl]methyl]sulphanyl]-1H  -benzimidazole. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to lansoprazole and 
lansoprazole impurity A is not less than 6 and the relative 
standard deviation for replicate injections is not more than 3.0 
per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to lansoprazole impurity A is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent), the area of each peak 
due to lansoprazole N-oxide and lansoprazole impurity B is 
not more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
the areas of all the secondary peaks is not more than 0.6 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (b) (0.6 per cent). Ignore any peak 
with an area less than 0.05 times the area of the principal peak 
in 
per 

 tr 
cent). 

hceechro chromatogram obtained with reference solution (b) (0.05 p   

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

S ulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.1 per cent, determined on a 

, 1  t hygleinnea 
mixture of 90 volumes of pyridine and 10 volumes of 

e  

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water, 40 volumes of 
acetonitrile and 1 volume of triethylamine, adjusted to pH 
10.0 with orthophosphoric acid. 

Internal standard solution. A 0.25 per cent ,w/v solution of 
4-ethoxyacetophenone in solvent mixture. 

Test solution.Dissolve about 50 mg of the substance under 
examination in 10.0 ml of internal standard solution. Dilute 
1.0 ml of this solution to 50 ml with solvent mixture. 

Reference solution (a). A solution containing 0.01 per cent 
w/v each of lansoprazole RS and lansoprazole impurity A RS 
in the solvent mixture. 

Reference solution (b). A 0.5 per cent w/v solution of 
lansoprazole RS in internal standard solution. Dilute 1.0 ml of 
this solution to 50 ml with solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pim), 
- mobile phase: a mixture of 60 volumes of water, 

40 volumes of acetonitrile and 1 volume of 
triethylamine, adjusted to pH 7.0 with orthophosphoric 
acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 10µl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due lansoprazole and 
lansoprazole impurity A is not less than 5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C I6H 14F 3N302 S. 

Storage. Store protected from light and moisture. 

Lansoprazole Castro-resistant 
Capsules 

Lansoprazole Capsules 

Lansoprazole Gastro-resistant Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of lansoprazole, C I6H 14F3N302S. They are made gastro-
resistant by enteric-coating or by other means. 

Usual strength. 15 mg; 30 mg. 

Identification 

A. Shake the contents of Capsules containing about 5 mg of 
Lansoprazole in 5 ml of methanol and centrifuge. To 0.1 ml of 
the supernatant, add 10 ml of methanol and examine in the 
range 200 to 400 nm (2.4.7). The spectra obtained with the test 
solution exhibits the maxima at the same wavelength with that 
of the reference solution. 

B: In the AsSay, the principal peak in the chromatogram 
obtained witlithe test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

rr 

Dose. 30 mg once daily. 

Description. A white to brownish-white powder. 

Identification 

Mobile phase 
(per cent v/v 

10 

80 

80 

10 

10 

B 

) 

ame 
	

Relative 	Correction 
retention time 	factor 
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Tests 

Dissolution (2.5.2). 

A. Apparatus No. 1, 
Medium. 500 ml of 0. 1 M hydrochloric acid, 

Speed and time. 75 rpm and 60 minutes. 

Withdraw 25 ml of the medium and proceed as directed for test 
solution in the test B, leaving the remaining 475 ml in the 

vessel for use in the test B and measure the absorbance of the 

filtrate, suitably diluted if necessary with dissolution medium 
at 306 nm (2.4.7). Calculate the content of lansoprazole, 

C 161-1 14F3  N302S in the medium from the absorbance obtained 
from a solution of lansoprazole RS having a known 
concentration of about 8.0 per cent of the stated amount of 
lansoprazole dissolved per 500 ml of test A medium. 

Complies with the acceptance criteria given under acid stage. 

B.Apparatus No. 1, 
Medium. 500 ml of buffer solution prepared by dissolving 
16.35 g of monobasic sodium phosphate, 7.05 g of sodium 

hydroxide and 3 g of sodium dodecyl sulphate in 1000 ml of 

water, 
Speed and time. 75 rpm and 60 minutes. 

Add 425 ml of buffer solution to the remaining 475 ml of 
solution in each vessel from the test A. Adjust the pH to 6.8 
with either orthophosphoric acid or sodium hydroxide, filter 

and measure the absorbances at 286 nm and 650 nm. Calculate 
the content of lansoprazole, C 161-1 14F3  N 302S in the medium 
from the difference between the absorbances at 286 nm and 
650 nm obtained from a solution of lansoprazole RS having a 
known concentration of about 70 per cent of the stated amount 
of lansoprazole dissolved in 900 ml of buffer stage medium. 

D. Not less than 80 per cent of the stated amount of 

C16- •-114F3N302S. 

NOTE - A volume of methanol not to exceed 0.5 per cent of 
the total volume of standard solution may be used to dissolve 
Lansoprazole RS prior to dilution with acid stage medium 
and the amount of methanol not to exceed 2.0 per cent of the 
total volume of standard solution may be used to dissolve 
Lasoprazole RS prior to dissolution with buffer stage medium. 

Uniformity of content. Shake the content of 1 Capsule with 30 

ml of O./ M sodium hydroxide in a 100-ml volumetric flask and 
sonicate to disintegrate. Dilute to volume with acetonitrile, 

centrifuge and filter. Dilute a volume of the filtrate with a mixture 
of 7 volumes of acetonitrile and 3 volumes of 0.1 M sodium 

hydroxide to obtain a solution containing about 0.012 mg of 
lansoprazole per ml and measure the absorbance at about 
294 nm. 

Calculate the content of lansoprazole. CI6F114F3N302S by using 
a 0.0012 per cent w/v solution of lansoprazole kSip.4„tnixture 

= 
' • , 

• r . 

of 7 volumes of acetonitrile and 3 volumes of 0.1 M sodium 
hydroxide. 

Loss on drying (2.4.19). Not more than 5.0 per cent, determi ned 
on 1 g of the contents of capsules by drying in an oven at 60° 
in vacuum over phosphorus pentoxide, at a pressure not 
exceeding 5 mm of Hg. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 60 volumes of water, 40 volumes of 
acetonitrile and 1 volume of triethylamine, adjusted to pH 
10.0 with orthophosphoric acid. 

Internal standard solution. A 0.75 per cent w/v solution of 
4'-ethoxyacetophenone in acetonitrile. 

Test solution. Shake the contents of 10 Capsules containing 
about 300 mg of Lansoprazole with 60 ml of 0.1 M sodium  

hydroxide in a 300-m1 conical flask and sonicate until 
completely disintegrated. Add 20.0 ml of acetonitrile and 
20 ml of internal standard solution, shake well and centrifuge. 
Dilute a volume of supernatant with solvent mixture to obtain 
a concentration of 0.1 mg of lansoprazole per ml and filter. 

Reference solution (a). A solution containing 0.01 per cent 

w/v each of lansoprazole RS and 2-11P-methy1-4-(2,2,2- 
trifluoroethoxy)-2-pyridylimethyl]sulfonyl]benzimidazole 
RS (lansoprazole impurity A RS) in the solvent mixture. 

Reference solution (b). A 0.3 per cent w/v solution of 

lansoprazole RS in a mixture of 3 volumes of 0.1 M sodium 

hydroxide and 2 volumes of acetonitrile. To 25.0 ml of this 

solution, add 5.0 ml of internal standard solution and dilute to 

50.0 ml with the solvent mixture. Dilute this solution with the 

solvent mixture to obtain a solution containing 0.01 per cent 

w/v of Lansoprazole. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 	
i  

- mobile phase: a mixture of 60 volumes of water, 40 

volumes of acetonitrile and 1 volume of triethylamine, 

adjusted to pH 7.0 with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
-- spectrophotometer set at 285 nm, 
- injection volume: 10 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to lansoprazole 
and lansoprazole impurity A is not less than 5.0 in reference 

ciOulate the content of C I M I4 F 3 N 10S in the Capsules. 
-. .. 	

, 
c  ----,- 
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solution (a). The relative standard deviation for replicate 
injections is not more than 2.0 per cent in reference solution 
(b). - - • .......--- 	. 
Injeet reference solution (b) and the test solution.  

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Lapatinib Ditosylate 

CI 

2 

. H,2 0 

(anhydrous) 
C29H26CIFN404S,2C7H80 S 

	
Mol. Wt. 925.5 

C291126C1FN404S,2C7H803S,H20 
	

Mol. Wt. 943.5 
(monohydrate) 

Lapatinib Ditosylate is N-[3-chloro-4-[(3-fluorophenyl) 
methoxy]pheny1]-6- [5-[(2-methylsulfonyl ethylamino)methy1]- 
2- furany1]-4-quinazolinamine ditosylate. 

Lapatinib Ditosylate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C29H26C1FN 404S, calculated on 
the anhydrous basis or its monohydrate form. 

Category. Anticancer. 

Dose. 1250 mg to 1500 mg daily. 

Description. A yellow powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lapatinib 
ditosylate RS or with the reference spectrum of lapatinib 
ditosylate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

P-Toluenesulphonic acid. Not less than 35.8 per cent w/w and 
not more than 37.2 per cent w/w. 

Dissolve 0.4 g of the substance under examination in 60 ml of 
methanol and 10 ml of water. Titrate with 0.1 M sodium 
hvdroxide using phenolphthalein solution as indicator. 
I ml of 0.1 M sodium hydroxide is equivalent to 0.01722 g of 
p-toluenesulphonic acid. 

Related substances. Determine by liquid chKotnat,o , 	h (2 .4.14). 

Solvent mixture. Equal volumes of acetonitrile and methanol. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Reference solution. A solution containing 0.001 per cent w/v 
each of lapatinib ditosylate RS and lapatinib impurity B RS 
in the solvent mixture. 

Chromatographic system 
- a stainless steel column of 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: A. dissolve 2.72 g of potassium 

dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 7.0 with triethylamine, 

B: a mixture of 80 volumes of acetonitrile 
and 20 volumes methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 45 55 
8 45 55 

25 30 70 
45 30 70 
50 45 55 
60 45 55 

• 

Name Relative 
retention time 

Lapatinib impurity B' 0.7 
Lapatinib 1.0 
Lapatinib impurity A 2  1.4 
Lapatinib impurity C 3  1.3 

I N-(4-(3- fluorobenzyloxy)phenyI)-6-( 5 -(( 2- m et hylsulfonyl) 
ethylamino)methyl)furan-2-1) quinazolin-4-amine-bis-4-methylbenzene 
Sul fonate, 

'5-(443-chloro-4- ( 3- fluorobenzyloxy)amino]-6-quinazoliny1)-furan-2- 
carbaldehyde. 

'4-(3-chloro-4-(3- fluorobenzyloxy)-phenylamino)-6-(5-hydro xy
-methyl- furan-2-yl)quinazoline. 

Inject the reference solution. The test is not valid unless the 
resolution between lapatinib impurity B and lapatinib is not 
less than 2.0, the column efficiency of the principal peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatograrn obtained with the test solution, the area of any 
'secondary peak- is not more than 0.5 times the area of the 
print ipal peak in the chromatogram obtained with the reference 
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Latanoprost 

C26H4005 	 Mol. Wt. 432.6 
Latanoprost is isopropyl (Z) -7-[(1R, 2R, 3R, 54-3,5-dihydroxy- 
2- [(R)-3-hydroxy-5-phenylpentyl]cyclopenty1]-5-heptenoate. 

Latanoprost contains not less than 94.0 per cent and not more 
than 102.0 per cent of C261 -14005 ,,calculated on the anhydrous 
basis. 

Category. Antiglucoma 

Description. A colourless to slightly yellow oil. 

Identification 

NOTE - Wear protective glasses and gloves while handling 
the material. Avoid contact during pregnancy or while 
nursing. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with latanoprost 
RS or with the reference spectrum of latanoprost. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Specific optical rotation (2.4.22). + 3 1 .0° to + 38.0°, determined 
in a 1 .0 per cent w/v solution of latanoprost in acetonitrile. 
Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay using the following 
modifications. 

Solvent mixture. 80 volumes of hexane and 20 volumes of 
ethanol. 

Reference solution (b). A 0.004 per cent w/v solution of 
latanoprost RS in the solvent mixture. 

- isopropyl 54diphenylphosphoryl) pcntanoate, 

2395 
• 

r:7-• 

17-  
ss=: 

solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore the peak due to tosylate at relative retention time 

of about 0.14. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 1.5 per cent to 2.3 per cent (for anhydrous 
form) and 1.6 per cent to 2.5 per cent (for monohydrate form), 
determined on 0.5g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase. Dilute 5.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of lapatinib 

ditosvlate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column of 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture of 35 volumes of buffer solution 

prepared by dissolving 2.72 g of potassium dihydrogen 

phosphate in 1000 ml of water, adjusted to pH 7.0 with 

triethylamine and 65 volumes of a mixture of 80 ml of 

acetonitrile and 20 ml of methanol, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 
injection volume: 20 [tl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 29H 26C1FN404S. 

Storage. Store protected from light.  

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0. 1 M hydrochloric acid containing 2 pp  
cent of Tween 80, 
Speed and time. 55 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes of methanol and acetonitrile. 

Test solution. Dilute 2 ml of the filtrate to 25 ml with the solvent 

mixture. 

Reference solution. A 0.0036 per cent w/v solution of lapatinib 

ditosylate RS in the solvent mixture. 

Use chromatographic system as described in the Assay. 

D. Not less than 75 per cent of the stated amount of 

C29H26C1FN404S• 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. Equal volumes of acetonitrile and methanol. 

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of lapatinib in the solvent mixture and dilute 
to 100.0 ml with the solvent mixture. 

Reference solution. A 0.00016 per cent w/v solution of 

lapatinib ditosylate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column, 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 inn), 

- column temperature: 35° , 
- mobile phase. A: a mixture of 98 volumes of buffer 

solution prepared by dissolving 2.72 g of potassium 

dihydrogen orthophosphate in 1000 ml of water, adjust 

the pH to 7.0 with triethylamine and 2 volumes of 

methanol, 	
B: a mixture of 80 volumes of acetonitrile 

and 20 volumes of methanol, 
a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 260 nm, 

- injection volume: 20 IA 	
Mobile phase B Time 	Mobile phase A 	
(per cent NA' ) 

0 	 50 	 50 
(in min.) 	(per cent v/v) 

50 50 8 
60 40 40 
80 20 50 
80 20 55 	' 
50 50 
50 50 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 15 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.5 per 
cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Equal volumes ofacetonitrikand methanol. 

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 0.25 g of Lapatinib in 
the solvent mixture and dilute to 250.0 ml with the solvent 
mixture. 

Test solution (b). Dilute 2.0 ml of test solution (a) to 100.0 ml 
with the solvent mixture. 

Reference solution. A 0.00325 per cent w/v solution of 
lapatinib ditosylate RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 530 volumes of a buffer 

solution prepared by dissolving 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml water, 
adjusted to pH 3.0 with orthophosphoric acid, 
395 volumes of acetonitrile and 75 volumes of 
tetrahydrofuran, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 260 nm, 
- injection volume: 10 Al. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, 

per 

cteanilting factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 

Inject the reference solution and test solution (b). 

Calculate the content of C2 9H26CIFN404S in the tablets. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of Lapatinib. 	

. 

LATANOPROST 

Name 	 Relative 
retention time 

Correction 
factor 

Isopropyl diphenyl phosphoryl 
pentanoate' 

Latanoprost impurity B 2 
 Latanoprost • 

Latanoprost impurity A' 

0.79 

0.89 
1.0 

1.1 

0.4 
-7 

LAPATIN1B DITOSYLATE 
IP 2018 

Lapatinib Tablets 
Lapatinib Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of lapatinib, 
C191 126C1F N404S. 

Usual strength. 250 mg. 

Identification 

In the Assay, the principal peak in the chromatoelin obtained 
with test solution (a) corresponds to the. peak in: the 
chromatogram obtained with the reference solution. 
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LATANOPROST IP 2018 LATANOPROST EYE DROPS 

flow rate: 1 ml per minute, 
spectrophotometer set at 200 nm, 
injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to latanoprost impurity E is not more than 
twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on a 
10.0 per cent solution of latanoprost in ethyl acetate. Carry 

out blank determination. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 200 mg of substance under examination 

in 20 ml of ethanol and dilute to 100.0 ml with hexane. 

Reference solution (a). Dissolve weighed quantities of 

latanoprost RS and latanoprost impurity A RS in ethanol 

(equivalent to 20 per cent of the final volume) and dilute with 
hexane to obtain a solution having concentration equivalent 
to 0.2 per cent of latanoprost and 0.002 per cent of latanoprost 
impurity A. 

Reference solution (h). Dissolve 20 mg of latanoprost RS in 2 

ml of ethanol and dilute to 10.0 ml with hexane. 

Chromatographic system 
a stainless steel column 25 cm x 4.0 mm, packed with 
porous silica (5 pm), 
mobile phase: a mixture of 94 volumes of hexane and 6 

volumes of ethanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10µl. 

The relative retention time with reference to latanoprost for 
latanoprost impurity A is about 1.1. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

9 100 0 

10 0 100 

15 0 100 

16 100 0 

21 100 0 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to latanopros

t  

- 	, 
2396 

2isopropyl (Z)-7-[(1R, 2R, 3R, 5S)-3, 5-dihydroxy-2-[(3S)-3-hydroxy-
5-phenylpentyl] cyclopentyl]-5-heptenoate. 

'isopropyl (E)-7-[(1R, 2R, 3R, 5S)-3, 5-dihydroxy-2-[(3R)-3-hydroxy-

5-phenylpentyl] cyclopentyl]-5-heptenoate. 

Inject reference solution (a).The test is not valid unless the 
resolution between the peaks due to latanoprost and 
latanoprost impurity A is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to isopropyl diphenylphosphoryl 
pentanoate is not more than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent), the area of any peak corresponding to 
latanoprost impurity A is not more than 1.75 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (3.5 per cent), the area of any peak corresponding 
to latanoprost impurity B is not more than 0.25 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The area of any other 
secondary peak is not more than 0.05 times the area of the 
principal peak obtained with reference solution (b) (0.1 per 
cent). The sum of the areas of all the secondary peaks excluding 
latanoprost impurity A and impurity B is not more than 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak with the area less than 0.025 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent). 

Latanoprost impurity E. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 30 volumes of acetonitrile and 70 volumes 

of water 

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.0001 per cent w/v solution of 
latanoprost impurity E RS ((Z)-7-[(1R,2R,3R,5S)-3,5- 
dihydroxy-2-[(3R)-3-hydroxy-5-phenylpentyl] -5-heptanoic 

acid RS) in the solvent mixture. 

Chromatographic system 
a stainless steel column 15 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
column temperature: 60°, 
mobile phase: A. a mixture of 300 volumes of 
acetonitrile, 1 volume of orthophosphoric acid and 

700 volumes of water, 
B. a mixture of 800 volumes of 

acetonitrile, 1 volume of orthophosphate acid.  and 

200 volumes of water, 
a gradient programme using the conditions given below, 

and latanoprost impurity A is not less than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 
per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 26H4005 • 

Storage. Store protected from light and moisture in a refrigerator 
or freezer. 

Latanoprost Eye Drops 
Latanoprost Eye Drops is a sterile solution of Latanoprost in 
Purified Water. 

Latanoprost Eye Drops contain not less filar' 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
Latanoprost,C26H4005.  

Usual strength. 0.005 per cent w/v. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 6.4 to 7.0. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay. 

Inject the test solution. The area of any peak due to latanoprost 
free acid and 15-keto latanoprost is not more than 0.5 per 
cent.The area of any other secondary peak is not more than 
0.5 per cent and the sum of areas of all the secondary peaks is 
not more than 2.0 per cent, calculated by area normalization. 
Ignore peak due to impurity at relative retention time about 
1.03 and the peaks having an area less than 0.1 per cent. Ignore 
all the peaks eluted till the retention time of 6 minutes. 

Name 	 Relative 
retention time 

15-keto Latanoprost 	 1.21 
Latanoprost free acid 	 0.40 

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of equal volumes of water and 
acetonitrile. 

Test solution Prepare a com osite 1 ti b 

Weigh and transfer composite sample containing 0.35 mg of 
Latanoprost, into 10.0 ml volumetric flask. Add 2 ml of 
acetonitrile, sonicate for 5 minutes and dilute to volume with 
solvent mixture. 

Reference solution. Dissolve 22 mg of latanoprost RS in 
30.0 ml of the acetonitrile and dilute to 50.0 ml with the 
acetonitrile. Dilute 2.0 ml of the solution to 25.0 ml with the 
solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 
column temperature: 58°, 
sample temperature: 5°, 
mobile phase: A. a mixture of 30 volumes of acetonitrile, 
4 volumes of isopropyl alcohol and 66 volumes of a 
buffer solution prepared by dissolving 0.3 g of sodium 
dihydrogen orthophosphate monohydrate in 1000 ml 
water, adjusted to pH 5.0 with orthophosphoric acid or 
dilute sodium hydroxide solution and filter. 

B. a mixture of 16 volumes of water, 4 
volumes of isopropyl alcohol and 80 volumes of 
acetonitrile, 

a gradient programme using the conditions given 
below, 
flow rate:1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume:100 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 
8 95 5 
10 80 20 
30 80 20 
35 70 30 
40 50 50 

40.1 100 0 
50 100 0 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the sample (2.4.29) and calculate 
the Content of C 26H4005  as weight in volume. so u on by pooling the 

ontents of 10 containers of eye drops into a.suitable•Vessel. Storage. Store at a temperature between 2° to 8°. 
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- spectrophotometer set at 295 nm, 

- injection volume: 20 pl. 

Name 
Relative 	Correction 

retention time 	factor 

IP 2018 
	

LAIANOPROST AND TIMOLOL OPHTHALMIC SOLUTION 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 82 18 
11 82 18 
20 80 20 

42 60 40 

53 60 40 

54 45 55 

59 45 55 

60 82 18 

70 82 18 

Name 	 Relative 	Correction 
retention time 	factor 

Latanoprost acid impurity 
	

0.42 
	

0.95 
Latanoprost 
	

1 

The retention time of latanoprost is about 48 minutes. 

Inject reference solution (d). The test is not valid unless the 
relative standard deviation for replicate injection is not more 
than 15.0 per cent. 

Inject the test solution. The area of latanoprost acid impurity 
is not more than 1.0 per cent, calculated by area normalisation. 

Other tests. Comply with the tests stated under Ophthalmic 
Solution. 

Assay. Determine by liquid chromatography (2.4.14). 

For Timolol - 

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile. 

Test solution. Measure a volume of ophthalmic solution 
containing 50.0 mg of Timolol, add 70 ml of solvent mixture, 
and dissolve with the aid of ultrasound for 10 minutes, allow 
to cool to room temperature, dilute to 100.0 ml with solvent 
mixture. Dilute 5.0 ml to 50.0 ml with solvent mixture. 

Reference solution. A 0.068 per cent w/v solution of timolol 
maleate RS 	mixture. Dilute 5.0 ml to 50.0 ml with 
solvent 

 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 [im), 
sample temperature: 5°, 

- mobile phase: a mixture of 650 volumes of a buffer 
solution prepared by dissolving 11.1 g of monohasic 
sodium phosphate in 1000 ml of water and adjusting 

- spectrophotometer set at 295 nm, 
- injection volume: 10 111. 

Inject the reference solution. Retention time of timolol peak is 
at about 4.0 minutes for timolol, the test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent, and the tailing factor is not more than 2.0 
and the column efficiency is not less than 2000 theoretical 
plates. 

Inject the reference solution and the test solution. 

Calculate the content of C I3 H 24N 403 S . 

For Latanoprost - 

Solvent mixture. 500 volumes of water, 500 volumes of 
acetonitrile and 60 volumes of isopropyl alcohol. 

Test solution. Measure a volume of Ophthalmic Solution 
containing 0.25 mg of Latanoprost, add 10 ml of solvent mixture, 
and dissolve with the aid of ultrasound for 10 minutes, allow 
to cool to room temperature, dilute with solvent mixture to 
25.0 ml, mix and filter. 

Reference solution. A 0.01 per cent w/v solution of latanoprost 
RS in solvent mixture. Dilute to 5.0 ml to 50.0 ml with solvent 
mixture. 

Chromatographic system 
- a stainless steel column 5.0 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm), 
- sample temperature: 5°, 
- mobile phase: a mixture of 550 volumes of a buffer 

solution prepared by dissolving 1.882 g of hexane 
sulphonic acid sodium salt in 1000 ml of water and 
adjusting the pH to 3.0 with dilute orthophosphoric 
acid and 450 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 1.11. 

Inject the reference solution. Retention time of about 3.2 
minutes for latanoprost, the test is not valid unless the relative 
standard deviation for replicate injections is not more than 2.0 
per cent, and tailing factor is not more than 2.0 and the column 
efficiency is not less than 2000 theoretical plates. 

Inject the reference solution and the test solution. 

Calculate the content of C 26H4005 . 

Storage. Store protected from light and moisture. The container 
should be sterile, tamper evident and sealed so as to exclude 
microorganism. 

the pH to 2.8 with 0.05 M orthophosphoi-ic acid and Labelling-The label 	the strength 	of the 
equivalent amount of timolol, and latanoprost in the labelled 
amount of ophthalmic solution. 

2399 

states in terms 
350 volumes of methanol, 
flow rate: 1.2 ml per minute, 

ISO-timolol 

Timolol phenol 

Timolol 
The retention time of timolol is about 11.7 minutes, ISO-timolol 
is about 8.37 minutes and timolol phenol is about 6.52 minutes. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injection is not more 

than 10.0 per cent. 
Inject the test solution. The area of the peaks

cent and 
due to 

ISO-timolol, timolol phenol is not more than 1.0 per  
the area of secondary peak is not more than 1.0 per cent and 
the sum of areas of all the secondary peaks is not more than 
2.0 per cent, calculated by area normalisation. 

For Latanoprost 

Tests 

pH (2.4.24). 5.5 to 6.5. 
Related substances. Determine by liquid chromatography 

(2.4.14). 

For Timolol - 

Buffer solution. A buffer solution prepared be 	1.7 

g of potassium dihydrogen orthophosphate 
and 4.68 g of 

octane sulphonic acid in 1000 ml of water and adjusting the 

pH to 3.0 with glacial acetic acid. 

Solvent mixture. 
45 volumes of buffer solution and 55 volumes 

of methanol. 

Test solution. 
Measure a volume of ophthalmic solution 

containing 20 mg of Timolol, add 15 ml of solvent mixture, and 
dissolve with the aid of ultrasound for 10 minutes, allow to 
cool to room temperature, dilute to produce 25.0 ml with solvent 

100.0 ml with solvent mixture. mixture. Dilute 5.0 ml to  

Reference solution. 
A 0.001367 oer cent w/v solution timolol 

maleate RS in solvent mixture. 

LATANOPROST AND T1MOLOL OPHTHALMIC SOLUTION 

Latanoprost and Timolol Ophthalmic 

Solution 
Latanoprost and Timolol Maleate Ophthalmic Solution 

Latanoprost and Timolol Ophthalmic Solutio is a sterile 
solution of Latanoprost and Timolol Maleate n 

in a suitable 

aqueous vehicle. 
Latanoprost and Timolol Ophthalmic Solution contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 

stated amounts of latanoprost, C 26H4005 and timolol, 

C 1 31-1241•1403S. 
Usual strength. Latanoprost, 50 mcg and Timolol Maleate 

equivalent to Timolol 5 mg per ml. 

Identification 
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with the reference solution. 

Solvent mixture. 40 volumes of water and 60 volumes of 

isopropyl alcohol. 

Test solution. 
Measure a volume of ophthalmic solution 

containing 0.2 mg of Latanoprost, add 4.0 ml of isopropyl 

alcohol, 
and dissolve with the aid of ultrasound for 10 minutes, 

dilute 10.0 ml with the same solvent. 

Reference solution (a). Dissolve 5 mg of latanoprost RS in 75 

ml of solvent mixture, shake, dilute to 100.0 ml with 
the same 

solvent. 

Reference solution (b). 
A 1.0 per cent w/v solution of 

latanoprost acid impurity RS 
in the solvent mixture. Dilute 

0.2 ml to 100.0 ml with the solvent mixture. 

Reference solution (c). 
Dilute to 1.0 ml of reference solution 

(a) and 2.5 ml of reference solution (b) with 50.0 ml of solvent 

mixture. 

Reference solution (d). Dilute to 2.0 ml of reference solution 

0.72 

0.56 	0.57 

1.0 

1.03 

Chromatographic system 

-
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 tim), 

- column temperature: 35°, 

- sample temperature: 5°, 

-
mobile phase: a mixture of 450 volumes of buffer 

solution, 530 volumes of methanol, 	
rat00.5 ml per minute, 

, 

tetrahydrofuran, 	
sppctrAptiptometer set at 210 nm, _ 

- flow rate: 1 ml per minute, 

injection volume: 20 pi 

(c) with 10.0 ml of solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 

- mobile phase: A. dissolve 2.0 g of sodium dihydroge n
of  

orthophosphate in 800 ml of water, add 200.0 ml 

acetonitrile, adjusted to pH 2.5 with orthophosphoric  

acid, 
B. acetonitrile, 

a gradient programme 
using the conditions given below, 



Leflunomide 

C I 2H9F3N202 

IP 2018 
LEFLUNOMIDE LECITHIN 

	 IP 2018 

Lecithin 

Identification 

A. Transfer 1.0 g of Lecithin to a Kjeldahl flask, add 5.0 g of 
potassium sulphate, 0.5 g of cupric sulpahte and 20 ml of 

sulphuric acid. Incline the flask to a 45 degree angle, heat 
gently until the effervescence almost ceases, and raise the 
temperature to boiling. After the contents become a blue. 
transparent solution, heat for 1 to 2 hours, cool, and add an 
equal volume of water. To 5 ml of this solution, add 10 ml of 20 

per cent w/v solution of ammonium molybdate and heat; a 

yellow precipitate is produced. 

B. Determine by paper chromatography (2.4.15), coating the 
plate with cellulose. 

Mobile phase. A mixture of 40 volumes of n-butanol, 

20 volumes of water and 10 volumes of acetic acid. 

Test solution. Dissolve 0.5 g of substance under examination 
in 5.0 ml of 50 per cent w/v solution of hydrochloric acid, heat 

in a water-bath for 2 hours, filter. 

Reference solution. A 0.5 per cent w/v solution of choline 

chloride RS. 

Apply to the plate 10 Ill of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of air, spray with 

dragendo►ff s reagent and examine in day light. The principal 
spot in the chromatogram obtained with the-teSt -spItition 
corresponds to the principal spot in the chromatogram 
obtained with the reference solution. 

Tests 

Acid value. Not more than 36 mg of potassium hydroxide, 
determined by the following method (2.3.23). Weigh 2.0 g of 
substance under examination in a 250-m1 conical flask and 
dissolve it in 50 ml of petroleum ether (40° to 60°), add 50 ml 
of ethanol (95 per cent), previously neutralized to 
phenolphthalein solution with 0.1 M sodium hydroxide, mix. 

Add phenolphthalein solution and titrate with 0.1 M sodium 

hydroxide to a pink end point that persists for 5 seconds. 
Calculate the number of mg of potassium hydroxide required 
to neutralize the free acids in 1.0 g of lecithin. 

Peroxide value. Not more than 10. 

Weigh 5.0 g of substance under examination into a 250 nil 
Erlenmeyer flask with a ground-glass stopper; add 35 ml of a 
mixture of 2 volumes of chloroform and 1 volume of acetic 

acid, mix. Completely dissolve the substance while shaking 
gently. The solution becomes transparent. Completely replace 
the air in the flask with nitrogen. While purging with nitrogen, 
add 1 ml of 16.5 per cent w/v solution of potassium iodide, 
then stop the flow of the nitrogen, and immediately place a 
stopper in the flask. Shake for 1 minute. and allow to stand in 
a dark place for 5 minutes, add 75 ml of water, replace the 
stopper again, shake vigorously. Titrate with 0.01 M sodium 

thiosulphate, adding starch as the endpoint is approached, 
and continue the titration until the blue colour of starch has 
just disappeared. Carry out a blank titration. 

Calculate the content of peroxide value. 

Water (2.3.43). Not more than 1.5 per cent, determined on 1 g. 

Hexane-insoluble matter. Not more than 0.3 per cent. Weigh 
10.0 g into a 250-m1 conical flask, add 100 ml of hexane, and 

shake until solution is apparently complete or until no more of 
any residue seems to be dissolving. Pass through a coarse-
porosity filtering funnel that previously has been heated at 

1050  for 1 hour, cooled, and weighed, wash the flask with two 
25 ml portions of hexane and pour both washings through the 
funnel. Dry the funnel at 105' for 1 hour. Cool to room 
temperature, and determine the gain in weight: not more than 
0.3 per cent is found. 

Lead (2.3.15). Not more than 0.001 per cent. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Acetone-insoluble matter. Weigh 2.0 g of substance under 
examination to a 40 ml centrifuge tube that previously has 
been tared along with a stirring rod, cool, Add 15.0 ml of 

acetone, warm carefully in a water-bath to melt the substance 
without evaporating the acetone, but with stirring to aid 
compkte -diggiilution, and place in an ice-water-bath for 5 

-minutes. Add: acetone that previously has been chilled to 

00  to 5° to the 40 ml mark on the tube, stirring during the 

addition. Cool in an ice-water-bath for 15 minutes, stir, remove 
the rod, clarify by centrifuging at about 2000 rpm for 5 minutes, 
and decant. Break up the residue with the stirring rod, and 
refill the centrifuge tube to the 40 ml mark with chilled acetone, 
while stirring. Cool in an ice-water-bath for 15 minutes, stir, 
remove the rod, centrifuge, and decant. Break up the residue 
with the stirring rod. Place the tube in a horizontal position 
until most of the acetone has evaporated, mix again, and heat 
the tube containing the acetone-insoluble residue and the 
stirring rod at 105" to constant weight. Determine the weight 

0 of the residue and calculate the percentage of acetone- 
insoluble matter. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states that it is flammable. 

CF3  

Mol. Wt. 270.2 

Determine by liquid chromatography (2.4.14) as described in 
the Assay with the following modifications. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of a mixture of 10 volumes of acetonitrile 
and 90 volumes of the mobile phase. 

Reference solution. A 0.00005 per cent w/v solution of 
leflunomide impurity A RS in a mixture of 10 volumes of 
acetonitrile and 90 volumes of the mobile phase. 

Inject the reference solution and the test solution. 

Calculate the content of leflunomide impurity A. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described in the Assay. 

Inject reference solution (a). The test is not valid unless the 
resolution between the principal peak and leflunomide impurity 
C is not less than 1.0. 

Name 	 Relative 
retention time 

5-Methylisoxazole-carboxylic acid 0.05 
Leflunomide Impurity B' 0.22 
N-(2 '-Trifluoromethylpheny1)-5- 
methylisoxazole-4-Carboxamide 0.29 
2-Cyano-acetic acid-(4'-trifluoromethyl)-anilide 0.36 
Leflunomide impurity C 2  0.94 
' 2-cya no-3- hydroxy- N - (4 '-trifluoromethylpheny1)-croten e  amide, 
2(N-(3'-trifluorometh y lpheny 1 ) -5-methylisoxazole-4-carboxamide). 

Inject the test solution. Run the chromatogram twice the 
retention time of the principal peak. The area of any peak 
corresponding to leflunomide impurity B is not more than 
0.3 per cent. The area of any other secondary peak is not more 
than 0.1 per cent. The sum of areas of other secondary peaks 
is not more than 0.4 per cent, calculated by area normalization. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum over phosphorus pentoxide at 
60° for 4 hours. 

O 

)1, 
0 R - 

0 
RHO 	O P 

R = Fatty acids 

Lecithin is a complex mixture of acetone-insoluble 
phosphatides, which consist chiefly of phosphatidyl choline, 
phosphatidyl ethanolamine, phosphatidyl serine, and 
phosphatidyl inositol, combined with various amounts of other 
substances such as triglycerides, fatty acids, and 
carbohydrates, as separated from the crude vegetable oil 

source. 

Lecithin contains not less than 50.0 per cent of stated amount 
of acetone-insoluble matter. 

Category. Pharmaceutical aid (excipient). 

Leflunomide is 5-Methyl-N44-(trifluoromethyl)pheny1]- 
4-isoxazolecarboxamide. 

Leflunomide contains not less than 98.0 per cent and not more 
than 102.0 per cent of Cl2 H9F3N202, calculated on the dried 
basis. 

 

Category. Antirheumatoid arthritis. 

Dose. 100 mg once daily; followed by maintenance dose 10 to 
20 mg daily. 

Description. A white to off-white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with leflunomide 
RS or with the reference spectrum of leflunomide. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (b). 

Tests 

Impurity A ( 4-(trifluoromethyDaniline) Not more than 
0.02 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE Protect the solutions from light. 

Test solution. Dissolve 50 mg of the substance under 
examination in acetonitrile and dilute to 100.0 ml with mobile 
phase., 

Reference solution (a). A solution containing 0.05 per cent 
vvN. of _leilunomide RS, 0.015 per cent w/v of leflunomide 

2400 2401 



kiln 

Inject the reference solution. The test is not valid unless 
column efficiency is not less than 2000 theoretical plates, to 
factor for the principal peak is not more than 2.0 and the reli 
standard deviation for replicate injections is not more 
2.0 per cent. 

Inject the reference solution and the test solution. 

CalcutAfe-thoOntent of C l2H9F3N202 in the tablets. 

Storage. Store protected from light and moisture. 

the 
iling 
itive 
than 

• 

• 

• 
1r, 	 . 

LEFLUNOM IDE 
IP 2018 

LETROZOLE 

Name 
	 Relative 

retention time 

Leflunomide impurity B 1 
	

0.2 

Leflunomide impurity C 2 
	

0.9 

Leflunomide 
	 1.0 

'2-Cyano-3-hydroxy-N-(4'-trifluoromethylpheny1)-erotone amide, 

2N-(3 '-TritluoromethylphenyI)-5-methylisoxazole -4-carboxam ide.  

Inject reference solution (a). The test is not valid unless the 
resolution between the leflunomide and leflunomide impurity 
C is not less than 1.0. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 12H9F3N202. 

Storage. Store protected from moisture at a temperature not 

exceeding 30° 

Leflunomide Tablets 
Leflunomide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 

leflunomide, C l2H9F3N202. 

Usual strengths. 10 mg; 20 mg and 100 mg. 

Identification 

A. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 

maximum similar to that of leflunomide RS. 

B. In the Assay, the principal peak in the chfOrnatogeam 
obtained with the test solution corresponds to that in the 

chromatogram obtained with the reference solutio 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 1000 ml of water (for tablets containing 10 mg 

 or 20 mg); 1000 ml of water containing 0.6 per cent of 
polyoxyethylene lauryl ether (for tablets containing 100 m g), 

Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Wasure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 262 nm (2.4.7). Calculate the content of 

C i2H9F3N202in the medium from the absorbance obtained from 

a solution of known concentration of leflunomide RS prepared 
by dissolving in minimum quantity of methanol and diluted 

with the dissolution medium. 

D. Not less than 70 per cent of the stated amount of 

C l2H9F3N202. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Leflunomide in 20 ml 

of acetonitrile and dilute to 100.0 ml with the mobile phase, 

filter. 

Reference solution. A 0.1 per cent w/v solution of leflunomide 

RS in the mobile phase (dissolve in minimum quantity of 

acetonitrile and dilute with the mobile phase). 

Chromatographic system 
a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 70 volumes of acetonitrile, 

1 volume of triethylamine and 130 volumes of water, 

adjusted to pH 4.0 with orthophosphoric acid, 

flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 10 id.  

Letrozole 

CN 

C I 7H1 1 N5 	 Mol Wt. 285.3 

Letrozole is benzonitrile, 4,4'-(1H-1,2,4-triazol-1-ylmethylene) 
bis; 4,4 '-( 1 H- 1,2,4-Triazol-1-ylmethylene) dibenzonitrile. 

Letrozole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C I7 H, I N 5 , calculated on the 
anhydrous basis. 	 e" 
Category. Aromatase inhibitor; treatment of breast cancer. 

Dose. 2.5 mg once daily orally. 

Description. A white or almost white crystalline powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with letrozole RS or 
with the reference spectrum of letrozole. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 70 volumes of water and 30 volumes of 
acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the 250.0 ml volumetric flask add 75 ml of 
acetonitrile, mix and dilute with water to volume. 

Reference solution (a). A 0.0002 per cent w/v solution of 
letrozole related compound A RS and 0.001 per cent w/v 
solution of letrozole RS in the solvent mixture. 

Reference solution (b). A 0.0001 per cent w/v solution of 
letrozole RS in the solvent mixture. 

Chromatographic system 

- mobile phase: A. water, 

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

B. acetonitrile, 
- a gradient programme using the conditi 	ivern 
- flow rate: 1 ml per minute,  

spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 
25 30 70 

25.1 70 30 
30 70 30 

Name 	 Relative 
retention time 

Letrozole related compound A' 	 0.67 
Letrozole 	 1.0 
4 ,4 ',4"-Methanetriyltribenzonitrile 	 2.4 
Individual impurity 

impurity B RS and 0.005 per cent w/v of leflunomide impurity 

C RS in the mobile phase (dissolve in acetonitrile and dilute 

with the mobile phase). 

Reference solution (b). A 0.05 per cent w/v solution of 

leflunomide RS in the mobile phase (dissolve in acetonitrile 

and dilute with mobile phase). 

Chromatographic system 
a stainless steel column 12.5 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 70 volumes of acetonitrile, 

1 volume of triethylamine and 130 volumes of water, 

adjusted to pH 4.0 with orthophosphoric acid, 

flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 20 I.11. 

Tests 

NC 

'4,4'-( 1 H- 1,3,4-triazol- 1 -ylmethylene) dibenzonitrile. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to letrozole related 
compound A and letrozole is not less than 2.0. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution, the area of impurity 
due to letrozole related compound (A) is not more than 
0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
impurity due to 4,4 ',4"-Methanetriyltribenzonitrile is not more 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any secondary peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.5 per cent. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. 

Test solution. Dissolve 10 mg of the substance under 
exaolitiatiop in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 5.0 ml of this solution to 50.0 ml 
\Oh th e splynt mixture. 



[P 2018 LEVAMISOLE HYDROCHLORIDE 

   

LETROZOLE TABLETS 

Reference solution. A 0.001 per cent w/v solution of letrozole 

RS in the solvent mixture. 
Inject reference solution. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard devi  
for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C , 7H, I N 5 . 

Storage. Store protected from light and moisture. 

Tests 

Dissolution (2.5.2). 

Apparatus. No 1 
Medium. 500 ml of 0.1 M hydrochloric acid. 

Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium mid - filter. 

Determine by liquid chromatography (2.4.14): 

Test solution. Use the filtrate. 

Reference solution. 
Weigh accurately a suitable quantity of 

letrozole RS, dissolve in minimum quantity of acetonitrile, 

and dilute with the dissolution medium to obtain a solution 
having the similar concentration as that of the test solution. 

Chromatographic system 

-
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (511m), 

- mobile phase: a mixture of 480 volumes of acetonitrile 

and 520 volumes of water, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 50 ill. 

Inject the reference solution. The test is not valid unless the 

tailing factor is not more than 1.5 and the relative standard 

deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C,,H, IN 5 in the tablets. 

D. Not less than 80 per cent of the stated amount of C I7H 1IN5. 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 	 A 

Solvent mixture. 70 volumes of water and 30 voluniert§! 

acetonitrile. 

Test solution. 
Weigh a quantity of powders tablets contain 

10 mg of Letrozole, disperse in 20 ml of solvent mixture s  t/ 

the aid of ultrasound for 10 minutes, cool dilute to .  109,, 1.9:9, 

with solvent mixture. Mix well and centrifuge, use 

supernatant liquid. 

Reference solution (a). 
A 0.0002 per cent w/v solution )0, 

letrozole related compound A RS 
and 0.001 per cen g 

solution of letrozole RS in the solvent mixture. 

Reference solution (b). 
A 0.0001 per cent w/v solutioaf 3A 

letrozole RS in the solvent mixture. 

Chromatographic system 	
-.7 •A  

- a stainless steel column 12.5 cm x 4.6 mm, 
packedWith 

octadecylsilane bonded to porous silica (5 ilm), 

	

 

- mobile phase: A. water, 	
Mik 

B. acetonitrile, 

-
a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 50111. 

Time 	Mobile phase A 

(in min.) 	(per cent v/v) 

0 
	 70 

30 

25.1 - 70 
70 

Name 
	

Relative 	produce 100.0 ml with water. Dilute 5.0 ml to 100.0 ml in the 
retention time 	mobile phase. 

Letrozole related compound A' 
	

0.67 	Reference solution. A 0.02 per cent w/v solution of letrozole 
Letrozole 
	

1.0 	RS in Solvent mixture. Dilute to 5.0 ml to 100.0 ml in mobile 

4,4',4 --Methanetriyltribenzonitrile 
	

2.4 	phase. 

Individual impurity 
	 Chromatographic system 

Total impurity 
	 - a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: 480 volumes of acetonitrile and 

520 volumes of water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The tailing factor is not more 
than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H, N5 in the tablets. 

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. 

Levamisole Hydrochloride 

H S 
iv 	v 

 , HCI 

Determine by liquid chromatography (2.4.14) as given under 
Assay using the following test solution. 

Test solution. Transfer one tablet to a 25.0 ml volumetric flask, 
add about 1 ml of water and swirl to disperse the tablet, add 
7.5 ml of acetonitrile and ultrasound for about 20 minutes. 
Cool and dilute with water to volume. Shake, mix well and 
filter, rejecting the first few ml of filtrate. Dilute further suitably 
with mobile phase to produce a solution containing 0.001 per 
cent w/v of letrozole. 

Inject the reference solution and the test solution. 

Calculate the content of C rH 11 N5  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 70 volumes of water and 30 volumes of 
acetonitrile. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 20 mg of Letrozole 412100.0 MI of 
volumetric flask, shake with 10 ml water for 5.0 minute; :mix 
add 50.0 ml acetonitrile, shake for 30.0 minutes, dilutp 

Mobile phase B 
(per cent v/v) 

30 

70 

30 

30 

Letrozole Tablets 
Letrozole Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of letrozole, 

C I7H 1 1N5. 

Usual strength. 2.5 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel GF254. 

Solvent mixture. 70 volumes of water and 30 volumes of 

acetonitrile. 

Mobile phase. A mixture of 90 volumes of ethyl acetate 10 

volumes of methanol. 

Test solution. 
Disperse a quantity of the powdered tablets 

containing 2 mg of letrozole in 1 ml of methanol, ultrasound 

for 10 minutes and centrifuge. 

Reference solution. 
A 0.2 per cent w/v solution of letrozole 

RS in methanol. 
Apply to the plate 5µl of reference solution and test 
solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spots obtained 
in the chromatogram obtained with the test solution 
correspond to that in the chromatogram obtained with the 

reference solution . 
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

1 4,4'4 1H- 1,3,4-triazol-1-ylmethylene) dibenzonitrile. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to letrozole related 
compound A and letrozole is not less than 2.0. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10.0 per cent. re' 
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 0.3 times the area of the 
peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

C I  H I2N,S,HC1 Mol. Wt. 240.8 

Levamisole Hydrochloride is (S)-2,3,5,6-tetrahydro-
6-phenylimidazo[2,1-b]thiazole hydrochloride. 

Levamisole Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent (AC, H I2N2 S,HC1, calculated 
on the dried basis. 

Category. Anthelmintic. 

Dose. The equivalent of 150 mg of levamisole as a single dose. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C:, D and E are carried out. 
Tests B and D may be omitted if tests A, C and E are carried 
out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare -thegpectrum with that obtained with levamisole 
hydrikhloride RS or with the reference spectrum of levamisole 
hydrochloKide. 
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B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

C. Complies with the test for Specific optical rotation. 

D. Dissolve 0.5 g in 20 ml of water and add 6 ml of 1 M sodium 

hydroxide. Extract with 20 ml of dich/oromethane, wash the 
lower layer with two quantities, each of 10 ml, of water, dry 

over anhydrous sodium sulphate, filter and evaporate the 
solvent at a temperature not exceeding 40° under reduced 
pressure. The residue melts at 58° to 61° (2.4.21). 

E. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 

dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 (2.4.1). 

pH (2.4.24). 3.0 to 4.5, determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). -121° to -128°, determined 
in a 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 
NOTE-Prepare the solutions immediately before use, protect 
from light and keep below 25°. 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol, add 1.0 ml of ammonia and dilute to 

10.0 ml with methanol. 

Reference solution. Dissolve 10 mg of the levamisole 

hydrochloride RS in methanol, add 1.0 ml of ammonia and 

dilute to 100.0 ml with methanol. Further dilute 5.0 ml of this 
solution to 25.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

base- deactivated octadecylsilane bonded to porous 
silica (3 gm), 

- mobile phase: A. dissolve 0.5 g of ammonium 

dihydrogen phosphate in 90 ml of water, adjust the pH 
to 6.5 with a 4.0 per cent w/v solution of sodium 

hydroxide and dilute to 100 ml with water, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 215 nm, 

- injection volume: 10µl.  
Time 

(in min.) 
Mobile phase A 
(per cent v/v) 

0 90 

8 30 
10 30 

12 90 

17 90 

Name 
	 Relative 	Correction 

retention time 	factor 

Levamisole impurity A' 
	

0.9 
	

2.0 

Levamisole (Retention time: 

about 3 minutes) 
	

1.0 

Levamisole impurity B 2 
	

1.4 
	

1.7 

Levamisole impurity 
	 1.5 
	

2.9 

Levamisole impurity D 4 
	

1.6 
	

1.3 

Levamisole impurity E5 
	

2.0 
	

2.7 

' 3-[(2RS)-2-amino-2-phenylethyl]thiazolidin-2-one, 

3-[(E)-2-phenylethenyl]thiazolidin-2-imine, 

3  (4RS)-4-phenyl-1-(2-sulfanylethyl)imidazolidin-2-one, 

6-phenyl-2,3-dihydroimidazo[2,1-Mthiazole, 

5 1,1'-[(disulphane-1,2-diy1)bis(ethylene)]bis[(4RS)-4- 

phenylimidazolidin-2-one]. 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 3.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peaks corresponding to levamisole impurities A, B, C, D and E 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). The area of any other secondary peak is not more than 

0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 1.5 times the 

area of the principal peak in the chromatogram obtained with 

the reference solution (0.3 per cent). Ignore any peak with an 

area less than 0.25 times the area of the principal peak in the 

chromatogram obtained with the reference solution 

(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Weigh 0.2 g, dissolve in 30 ml of ethanol (95 per cent); 

add 5 ml of 0.01 M hydrochloric acid. Titrate with 0.1 M 

sodium hydroxide determining the end-point 
potentiometrically (2.4.25). Record the volume added between 
the two inflections. Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02408 g of 

Levamisole Tablets 

Levamisole Hydrochloride Tablets 

Levamisole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levamisole, C II H 12N2S. 

Usual strengths. The equivalent of 50 mg, 150 mg of 
levamisole. 

Identification 

In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

Dissolution (2.5.2). 
Apparatus No. 1, 
Medium. 900 ml of 0.01 N hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 214 nm 
(2.4.7). Calculate the content ofC 11 1-1 12N2S, in the medium from 
the absorbance obtained by repeating the determination using 
a solution of levamisole RS in the same medium. 

D. Not less than 80 per cent of the stated amount of C II H 12N2S. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254. 

Mobile phase. A mixture of 60 volumes of toluene, 40 volumes 
of acetone and 1 volume of strong ammonia solution. 

Test solution (a). Shake a quantity of the powdered tablets 
containing 100 mg of levamisole with 5 ml of methanol for 
2 minutes and filter. 

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
methanol. 

Reference solution (a). A 0.24 per cent w/v solution of 
levamisole hydrochloride RS in methanol. 

Referece solution (b). Dilute 1 ml of reference solution (a) to 
20 ml with methanol. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate at 105° for 15 minutes and examine under 
ultraviolet light at 254 nm as well as after exposure to iodine 
vaPour. Any secondary spot the chromatogram obtained with 
test solution (a) is not more intense than 44„..,spot 
chromatogram obtained with reference solutiOn(b). 

\ 

Other tests. Comply with the tests stated under Tablett,_ 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 300 mg of levamisole, add 30 ml of 
water and shake for 10 minutes. Filter, wash the filter with 
20 ml of water and add the washings to the filtrate. To the 
combined filtrate add dilute ammonia solution to make it 
alkaline and extract with three quantities each of 25 ml, 15 ml 
and 15 ml, of chloroform, filter through cotton wool covered 
with a layer of anhydrous sodium sulphate. Combine the 
chloroform extracts and evaporate to dryness. Dissolve the 
residue in 50 ml of anhydrous glacial acetic acid Titrate with 
0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02043 g of 
CI IHI2N2S. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of levamisole. 

Levetiracetam 

N ° 

H2NCH3 

0 

Cglii4N202 	 Mol. Wt. 170.2 

Levetiracetam is (23)-2-(2-oxopyn-ol idin-l-yl)butanamide. 

Levetiracetam contains not less than 98.0 per cent and not 
more than 102.0 per cent of C81 -1 1 4N,0,, calculated on the 
anhydrous basis. 

Category. Antiepileptic. 

Description. A white or almost white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levetiracetam 
RS or with the reference spectrum of levetiracetam. 

B.Specific optical rotation (2.4.22). -76.0° to -82.0° determined 
in a 2.0 per cent w/v solution. 

C. Enantiomeric purity.(See test). 

Tests 

Appeiranct of solution. Dissolve 2.0 g in water and dilute to 
10.0 n-,11 ,with iverter. The solution is clear (2.4.1), and colourless 

Mobile phase B 
(per cent v/v) 

10 
70 

de" 
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Reference solution (c). 
Dilute 1.0 ml of the test solution to 

20.0 ml with the solvent mixture. Dilute 1.0 ml of the resulting 
solution to 100.0 ml with the solvent mixture. 

Chromatographic system -  a stainless steel column 25 cm x 4.6 mm, bonded to porous 

silica (5 m), -  mobile phase: a mixture of 96 volumes of 
acetonitri e 

and 4 volumes 0.196 per cent w/v solution of 
sulphuric 

acid, 
- flow rate: 1 ml per minute, 

- spectrophotometer set at 205 nm, 

- injection volume: 10 ill. 

Levetiracetam impurity A' 	0.5 

Levetiracetam (Retention time: 
about 10 minute) 
2-pyrrolidone 

B 
gram 1.4 times the 

retention time of the principal peak levetir 

resolution between the peaks corresponding to levetiracetam The area of any peak corresponding to levetiracetam impurity Inject reference solution (a). The test is not valid unless the 

and 2-pyrrolidine is not less than 1.5. 	
D is not more than (0.8 per cent), calculated by area 

chromatogram twice the retention time of the pr 

and the test solution. Run the 	 es of incipal peak 
Impurity C. 

Determine by liquid chromatog-raphy (2.4.14). 
Inject reference solution (c) 

for test solution. In the chromatogram obtained with the test 
Solvent mixture. 7 volumes of water and 93 volum 

solution, the area of any peak corresponding to levetiracetam 
acetonitrile. 

impurity A is not more than 6 times the area of the principal Test solution. Dissolve 50 mg of substance under examination 

peak in the chromatogram obtained with reference solution 
	solvent mixture and dilute to 50.0 ml with the solvent 

in the s 

levetiracetam impurity B is not more than thearei of prinCipal 
lilii""Ire.  - ' ' 	

ict) 
(c) (0.3 per cent).the area of any peak corresponding 

to 

peak in the chromatogram obtained with reference sotution 
Reference solattion (a). Dissolv e 

1 mg each of the substance 
 it 

(c) (0.05 per cent), the area of any other unspecified secondary under examination and 
levetiracetam impurity C RS(pyrid

4  
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Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 96 volumes of acetonitrile and 4 volumes of 

water. 

(2.4.14). 

Test solution. 
Dissolve 200 mg of the substance under 

examination in 2 -propanol and dilute to 10.0 ml with 2- 

propanol. 
Dilute 1.0 ml of this solution to 20.0 ml with the 

mobile phase. 

Reference solution. 
Dissolve 5 mg each of substance under 

examination and levetiracetam impurity ,  D RS ((2R)- 
the 

2-(2- 

oxopyrroilidin- 1 -yObutanamide(Rearacetam)RS) 
in  

mobile phase and dilute to 5.0 ml with the mobile phase. 

Chromatographic system 
- a s at 

silica gel OD for chiral separation, 

- mobile phase: a mixture of 18 volumes of 2 -propanol 

and 82 volumes of hexane, 

flow rate: 0.8 ml per minute, 
- spectrophotometer set at 205 nm, 

- injection volume: 20 pi 
The relative retention time with reference to levetiracetam 
(retention time: about 12 minutes) for levetiracetam impurity D 

is about 0.8. 

2-ol RS) in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture. 

Reference solution (b). A 0.0001 per cent w/v solution of 
levetiracetam impurity C RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel (5 Rm), 
- mobile phase: a mixture of 93 volumes of acetonitrile 

and 7 volumes of 0.196 per cent w/v solution of 
sulphuric acid, 

- flow rate: 0.5 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 IA . 

The relative retention time with reference to levetiracetam 
(retention time: about 14 minutes) for le,iracetam impurity C 
is about 1.2. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to levetiracetam and 
levetiracetam impurity C is not less than 4.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of principal peak for 
the test solution. In the chromatogram obtained with the test 
solution the area of any peak corresponding to levetiracetam 
impurity C is not more than 0.25 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.025 per cent). 

Heavy metals (2.3.13). 2 g of the substance complies with the 
limit test for heavy metals, Method B (10 ppm). 

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.3g. 

oSulphoagted ash (2.3.18). Not more than 0.1 per cent, determined n   

Assay. Determine by liquid chromatography (2.4.14) as 
described in the Related substances. 

Inject the reference solution (b) and the test solution. 

Calculate the content of C811141\1202. 

1 1;3i  
Levetiracetam Oral Solution 
Levetiracetam Oral Solution is a solution of levetiracetam in a 
suitable aqueous vehicle. 

Levetiracetam Oral Solution contains not less than 90.0 per 
cent and 

C8H 14N202 . 
t more 	per cent of the stated amountiti  	of 

Usual strength. 500 mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.8 to 6.3. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 5 volumes of acetonitrile and 95 volumes of 
orthophosphoric acid solution prepared by diluting 2.0 ml 
of orthophosphoric acid to 1000.0 ml with water. 

Test solution. Dilute a volume of the oral solution containing 
200 mg of levetiracetam in 60 ml of mobile phase A, mix with 
the aid of ultrasound for 5 min, allow the solution to cool and 
dilute it to 100.0 ml with mobile phase A. 

Reference solution (a). Dissolve 20 mg of levetiracetam RS 
in 10 ml of 0.1M potassium hydroxide allow to stand for 15 
minute to react and then neutralize by adding of 10 ml of 0.IM 
hydrochloric acid. Add 10 mg of levetiracetam impurity A 
RS, mix with the aid of ultrasound and dilute it to 100.0 ml with 
the solvent mixture. 

Reference solution (b). A 0.0003 per cent w/v solution of 
levetiracetam RS in the mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 1.1m), 
- column temperature: 45°, 
- mobile phase: A. a solution of orthophosphoric acid 

prepared by diluting 2.0 ml of orhophophoric acid in 
1000 ml with water. 

B. acetonitrile, 
- a gradient programme using the conditions given 

below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Time 	Mobile phase A 
	

Mobile phase B 
(in min) 	(per cent v/v) 
	

(per cent v/v) 
0 
	

100 
	

0 
7 
	

95 
	

5 
20 
	

90 
	

10 
30 
	

75 
	

25 
35 
	

50 
	

50 
50 
	

50 
100 
	

0 
100 
	

0 

examination and 2 -pyrro 
dilute to 25.0 ml with the solvent mixture. 

Reference solution (h). 
A 0.02 per cent w/v solution of 

levetiracetam RS in the solvent mixture. 

Name 
Relative 	Correction 

retention time 	factor 

peak is not more than the area of principal peak obtained with 
reference solution (c) (0.05 per cent),the sum of unspecified 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.1 per cent) and the sum of areas of all the secondary 

Test solution. 
Dissolve 50 mg of the substance under peaks is not more than 8 times the area of the princio

ipal 
(c) 

 peak in 

examination in the solvent mixture and dilute to 25.0 ml with the chromatogram obtained with reference solution (0.4 

xture. Dilute 5.0 ml of the resulting solution to 	
er cent). Ignore any peak 

the solvent mi 	
p 	

with the area less than 0.6 times the 

50.0 ml with the solvent mixture. 	
area of the principal peak in the chromatogram obtained with 
reference solution (c) (0.03 per cent). 

Reference solution (a). 
Dissolve 5 mg each of substance under 	 li uid chromatography 

lidone in the solvent mixture and Enantiomeric purity. Determine by q 

steel column 25 cm x 4.6 mm, packed with 

Levetiracetam impurity  

(2Z)-2-(2-oxopyrrolidin- 1 -yl)but-2-enamide. 
	

Inject the test solution. Run the chromatoacetam. 

1.0 	
Inect the reference solution. The test is not valid unless the 

1.1 	
resolution between the peaks due to levetiracetam and 

1.2 	0.5 	
levetiracetam impurity D is not less than 1.5 and the tailing 

(2RS)-2-(2-oxopyrrolidin- 1 -yl)butanoic acid, 
	

factor for levetiracetam peak is not more than 2.0. 



loyetiracetam RS in water. 
cf. 
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Name 	
retention time 	factor 

Relative 	Correction 

Levetiracetam 
	 1.00 

Lvetiracetam impurity A' 
	

1.38 

Levetiracetam acid2 
	

1.46 	1.08 

'(S) -N- (1-Amino-l-oxobutan-2y1)-4-chlorobutanamide (This is a 
process impurity and include for peak identification only), 

2(S)-2-(2-0xopyrrolodin-l-y1) butanoic acid. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to levetiracetam impurity A 
and levetiracetam acid is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam acid is not more than 
twice the area of principal peak in the chromatogram obtained 
with reference solution (b) (0.3 per cent) and the area of any 
other secondary peak is not more than 0.66 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all the 
secondary peaks is not more than 6.66 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1 per cent). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the oral solution containing 
200 mg of levetiracetam, in 120 ml of mobile phase A, mix with 
the aid of ultrasound for 5.0 minutes. Allow the solution to 
cool and dilute it to 200.0 ml with the mobile phase A. 

Refrence solution. A 0.1 per cent w/v solution of levetiracetam 

RS in the mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 

- mobile phase: A. a solution of orthophosphoric acid 

prepared by diluting 1.0 ml of orhophophoric acid in 

1000 ml with water, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 

- injection volume: 201.11.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

0 92 

6 92 

7 40 

10 40 

11 92 

15 92 

Inject the reference solution. The test is not valid unless, the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the tailing factor for the principal peak is 
not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 14N202 in the oral solution. 

Storage. Store protected from moisture. 

Levetiracetam Prolonged-release 

Tablets 
Levetiracetam Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Levetiracetam Prolonged-release Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of levetiracetam, C8H141•1202. 

Usual strengths. 500 mg; 750 mg; 1000 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests  

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 5 ml of acetonitrile and 95 ml of solution of 

orthophosphoric acid prepared by diluting 2m1 of 

orthophosphoric acid with water to 1000 ml. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.25 g of levetiracetam in 80 ml of water, 
mix with the aid of ultrasound for 10 minutes and dilute it with 

water to 100.0 ml, filter. 

Reference solution (a). Dissolve 30 mg of levetiracetam RS 

in 10 ml of 0.1M potassium hydroxide allow to stand the 

solution for 5 minute to react and then neutralize by adding 10 

ml of 0.1 M hydrochloric acid dilute to 100.0 ml with the 

solvent mixture. [NOTE-This solution contains 
d levetiracetam acid.] 

ion (h). A 0.00125 per cent w/v solution of 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 tim), 
- mobile phase: dissolve 1 g of sodium hexanesulphonate 

monohydrate in 1000 ml of a solution containing a 
mixture of 5 volumes of acetonitrile and 95 volumes of 
buffer solution prepared by dissolving 1.4 g of disodium 
hydrogen phosphate, anyhydrous in water, adjusted to 
pH 3.5 with orthophosphoric acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 RI. 

Name Relative 
retention time 

Levetiracetam impurity B' 0.40 
Levetiracetm 1.0 
Levetiracetam acid2  1.3 
Levetiracetam impurity A 3  1.9 
'  (S)-2-Aminobutanamide, 

2  (S)-2-(2-0xopyrrolidin-1 -yl)butanoic acid, 

3(S) -N-( 1-Amino- l -oxobutan-2-y1)-4-chlorobutanamid e . 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to levetiracetam 
acid impurity and levetiracetam is not less than 1.5 in the 
chromatogram obtained with reference solution (a) and the 
tailing factor is not more than 2.0 in the chromatogram obtained 
with reference solution (b). 

Inject reference solution (b) and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak corresponding to levetiracetam acid is not more 
than 0.6 times the area of principal peak in the chromatogram 
obtained with the reference solution (b) (0.3 per cent) and the 
area of any other secondary peak is not more than the 0.2 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (0.1 per cent). The 
sum of the areas of all the secondary peaks is not more than 
twice the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 
Other tests. Comply with the tests stated under Tablets. 

Assay. Determined by liquid chromatography (2.4.14). 
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 0.4 g of levetirecetam in 5 ml of 
tetrahydrofuran. Stir for 30 minutes and allow to stand for 5 
minutes. Mix with the aid of ultrasound. Add 75 ml of mobile 
phase, mix with the aid of ultrasound for 30 min, add 10 ml of 
methanol and finally dilute to 100.0 ml with thelliObile phase 
ifnecessary, filter. Dilute 2.0 ml of this solution to t00,0 ml with 
the mobile phase. 

Reference solution. Dissolve 80 mg of levetiracetam RS in 60 
ml of mobile phase, add 4 ml of tetrahydrofuran, mix with the 
aid of ultrasound and dilute it to 100.0 ml with the mobile 
phase. Dilute 10.0 ml of this solution to 100.0 ml with the 
mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of buffer solution prepared by 
dissolving 1.4 g of anyhydrous dibasic sodium 
phosphate in 1000 ml of water, adjusted to pH 3.5 with 
orthophosphoric acid. 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 205 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C8H14N 202  in the tablets. 
Storage. Store in a tight container at a temperature not 
exceeding 30°. 

Mobile phase B 
(per cent v/v) 

8 
8 
60 

levetiracetam...an 
- 

Refer nee solid 

Levetiracetam Tablets 

Levetiracetam Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levetiracetam, C8H14N202. 

Usual strengths. 250 mg; 500 mg; 750 mg; 1000 mg. 

Identification 

A. Transfer a quantity of the finely powdered tablets 
containing 250 mg ofLevetiracetam to a 50-m1 volumetric flask, 
add 35 ml of the acetone, sonicate for 15 minutes and dilute to 
50.0 ml with acetone, filter 10.0 ml solution through a membrane 
filter and evaporate the filtrate to dryness for crystallisation, 
scratching the sides of the vessel, on the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with 0.1 per cent w/v solution 
of levetiracetam RS in acetone, treated in the same manner, 
beginning with "10 ml solution". 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 
--- 

Dissolution (2.5.2). 

aratus_No, 1, 



Levocetirizine Hydrochloride 

Levocetirizine Dihyrochloride 

CI 
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LEVOCETIRIZINE HYDROCHLORIDE 

levetiracetam is not less than 2.0 obtained with referenc e 
 solution (a), the tailing factor for levetiracetam peak is not 

more than 2.0 and the relative standard deviation for replicate 
injections is not more than 10.0 per cent obtained with reference 
solution (b). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

chiral Pak AD-H (5 pm), 
- mobile phase: a mixture of 70 volumes of n-hexane, 15 

volumes of isopropyl alcohol, 15 volumes of ethanol 
(95 per cent), 0.2 volume of trifluoro acetic acid and 
0.01 volume of diethylamine, 

2H CI 	flow rate: 1 ml per minute,  
spectrophotometer set at 230 nm, 

- injection volume: 10 pl. 

Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14), as described 
under assay with the following modifications. 

Test solution. Dilute the filtrate, if necessary, with the 

dissolution medium. 

Reference solution. A solution containing 0.04 per cent w/v of 

levetiracetam RS in the solvent mixture and sonicate, dilute 

further, if necessary. 

D. Not less than 80 per cent of the stated amount of C8H14N202. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 120 mg of Levetiracetam in the mobile 
phase, dilute to 100.0 ml with mobile phase and filter. 

NOTE - Sonicate if necessary, and centrifuge the solution 
before passing through a suitable filter. 

Reference solution (a). A solution containing 0.00036 per cent 

w/v each of levetiracetam RS and levetiracetam impurity B 

RS in mobile phase. 

Reference solution (b). A solution containing 0.00036 per cent 

w/v of Levetiracetam RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (4 gm), 

- mobile phase: a mixture of 95 volumes of a buffer solution 
prepared by dissolving 6.8 g of monobasic potassium 

phosphate and 0.85 g of sodium 1-heptanesulphonate 

in 1000 ml of water and adjusted to pH 2.8 with 

orthophosphoric acid and 5 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 200 nm, 
- injection volume: 10 gl. 

Name 
	 Relative 	Correction 

retention time 	factor 

Levetiracetam impurity B' 
	

0.54 

Levetiracetam 
	 1.0 

Levetiracetam impurity A'. 2 
	

1.7 

Levetiracetam acid 3 
	

2.1 
	

1.27 

' 
 (S)-2-aminobutanamide hydrochloride, this is process impurity, 

2(S)-N-( 1 -amino- I -oxobutan-2-y1)-4-chlorobutanamide , 

 3(S)-2-(2-oxopyrrolidine-l-yl)butanoic acid. 

Inject reference solutions (a) and (b). The test -  is not "valid 

unless the resolution between 	 B . A 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam acid is not more than 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The area of any other 
secondary peak is not more than 0.33 the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than 2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.6 per 

cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 20 volumes of acetonitrile and 80 volumes 

of water. 

Test solution. Weigh and powder 20 tablets. Transfer a quantity 
of the powder containing about 40 mg of Levetiracetam in 
100-ml volumetric flask and add about 80 ml of solvent mixture 
and disperse with aid the aid of ultrasound for about 
10 minutes, cool and dilute to volume with solvent mixture 

and filter. 

Reference solution. A solution containing 0.04 per cent w/v of 

levetiracetam RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (4 gm), 

- mobile phase: a mixture of 92 volumes of a buffer solution 
prepared by dissolving 1.4 g of monobasic potassium 

phosphate and 0.6 g of sodium 1-haptanesulphonate 

in 1000 ml of water and adjusted to pH 2.8 with ortho 

phosphoric acid and 8 volumes of acetonitrile, 

- flow rate: 2 ml per minute, 140 
- spectrophotometer set at 220 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 

2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 8H 14N202in the tablets. 

St3oo;rt a.ge.  !ore  n tight containers at a temperature not exceeding „   

Category. Antihistaminic. 

Description. A white or almost white powder. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levocetirizine 
dihydrochloride RS or with the reference spectrum of 
levocetirizine dihydrochloride. 

B.When examined in the range 200 nm and 350 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum at about 230 nm. 

Tests 

3S6p5 ninecific optical rotation (2.4.22). +10° to +14°, determined in 
a 1 per cent w/v solution in carbon dioxide-free water at 

Heavy metals ( 2.3.13). Dissolve the residue obtained in the 
(t2e.s4t.1f4o)r.  sulphated ash in 20 ml water. 12 ml of this solution 
complies with limit test for heavy metals, Method D (20 ppm). 

Enantiomeric purity. Determine by liquid chromatography 

Test solution. Dissolve 12.5 mg of the substance under 
examination in 1 ml of ethanol ( 95 per cent) and dilute to 
25 ml with the mobile phase, filter. 

Reference solution. Dissolve 12.5 mg of the raceticeetirizine dihydrochloride RS in 1 ml of ethanol ( 95 &r (yin') and 
dilute to 25 ml with the mobile phase. 

Inject the reference solution and the test solution. 

The relative retention time of levocetirizine isomer is about 2 
with respect to levocetirizine peak. 

Calculate the chiral purity of levocetirizine dihydrochloride 
by area normalization method, the enantiomeric purity is not 
less than 98 per cent. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in 100 ml of mobile phase and filter. 

Reference solution (a). A 0.02 per cent w/v solution of 
levocetrizine dihydrochloride RS in mobile phase. 

Reference solution (b). Dilute I ml of reference solution (a) to 
100 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

silica gel (5 gm), 
- mobile phase: a mixture of 0.4 volume of 5.5 per cent 

v/v solution of sulphuric acid, 6.6 volumes of water 
and 93 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 gl. 

Inject reference solution (b). Test is not valid unless the column 
effciency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 
on 2 g. 

`1.• 

.45 
..,. 	= 

241Z; 

C2, H25N203C1,2HC1 
	

Mol. Wt. 461.8 

Levocetirizine Hydrochloride is (R)-242[4-[(4-chloro-phenyl) 
phenylmethylipiperazin- 1 -yl]ethoxylaattic acid dihydro-
chloride. 

Levocetirizine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C21H25N203C1,2HC1 
calculated on the dried basis. 

Loss-on dryine2.4.19). Not more than 1.0 per cent, determined 
on I gby dryin$ in an oven at 100° at a pressure not exceeding 

tcPa.  
o'4" 
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LEVOCETIRIZINE TABLETS 

Assay. Dissolve 0.1 g in 70 ml of a mixture of 30 ml of 
water 

and 70 ml of acetone. Titrate with 0.1 M sodium hydroxide 

upto the second point of inflection. Determine the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01539 g of 

C2 11425N2030,21-1a.  

Storage. Store protected from moisture. 

Levocetirizine Tablets 
Levocetirizine Dihydrochloride Tablets 

Levocetirizine Tablets contain not less than 90. riper cent an of
d 

not more than 110.0 per cent of the state amount  
levocetirizine hydrochloride, C211125N203C1,2HCI. 

Usual strength. 5 mg. 

Identification 
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.8, 

Speed and time. 50 rpm for 30 minutes. 
Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. 
A 0.025 per cent w/v solution 

levocetirizine dihydrochloride RS 
in mobile phase. Dilute 

1 ml of the solution to 50 ml with dissolution medium. 

Use chromatographic system as described in the Assay. 

Calculate the content of C211 -125N203C1,2HC1.  

D. Not less than 75 per cent of the stated amount of 

C2 IH25N203C1,2140.  

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. 
Weigh and powder 20 tablets. Weigh a quantity 

of the powdered tablet containing 25 mg of levocetirizine 
dihydrochloride, dissolve in 25 ml of mobile phase. 

Reference solutions (a). 
A 0.1 per cent w/v solution of 

levocetirizine hydrochloride RS in mobile Or. 

Reference solution (b). Dilute 1 ml of reference solution{a) to 

100 ml with mobile phase. _,  

• ' 	2414 

Chromatographic system as described under Assay. 

Inject reference solution (a). Test is not valid unless the column 
effciency is not less than 2000 theoretical plates and the tailing 

factor is not more than 2.0. 
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent). 

Uniformity of content. Complies with the test stated under 

Tablets. 
Determine by liquid chromatography (2.4.14), as described in 

the Assay. 

Test solution. 
Transfer 1 tablet in a suitable volumetric flask. 

Add about 20 ml of mobile phase to disperse with shaking. 
Further dilute with the mobile phase to obtain a final 

concentration of 0.0025 per cent w/v. 

Reference solution. 
A 0.0025 per cent w/v solution of 

levocetirizine dihydrochloride RS 
in the mobile phase. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. 
Weigh and powder 20 tablets. Weigh accurately 

a quantity of the powdered tablet containing 25 mg of 
Levocetirizine Dihydrochloride, disperse in 100.0 ml of mobile 
phase and filter. Dilute 5.0 ml of the solution to 25.0 ml with 

mobile phase. 

Reference solution. 
A 0.005 per cent w/v solution of 

levocetrizine dihydrochloride RS 
in mobile phase. ti 

Chromatographic system 
of 	- a stainless steel column 25 cm x 4.6 mm packed 

with 

octadecYlsilane chemically bonded to porous 
silica 

(5  lin),  - mobile phase: a mixture of 60 volumes of 
0.05 M 

potassium dihydrogen phosphate and 40 volumes of 

acetonitrile, adjust the pH to 6.0 with 10 per cent w/v of 

sodium hydroxide, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 

- injection volume: 20 ul. 

Inject the reference solution. The test is not valid unless 
the 

tailing factor is not more than 2.0. The column efficiency 
in 

not less than 1500 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per 

inject the reference solution and the test solution. 

Calculate the content of C211125N203C1,2HC1.  

Storage. Store protected from light and moisture. 

1 0a 
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LEVODOPA 

Levodopa 
L-Dopa 

HO 

HO 

C91-1 11N04 	 Mol. Wt. 197.2 

Levodopa is 3-(3,4-dihydroxyphenyl)-L-alanine. 

Levodopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of C 91-1 11N04, calculated on the dried basis. 

Category. Antiparkinsonian. 

Dose. Initially, 125 to 500 mg daily, in divisied doses after meals, 
increasing gradually in accordance with the needs of the 
patient; optimal dose, 1 to 8 g daily. Usually used in 
combination with Carbidopa. 

Description. A white or slightly cream, crystalline powder; 
odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levodopa RS 
or with the reference spectrum of levodopa. 

B.Dissolve about 2 mg in 2 ml of water and add 0.2 ml offerric 
chloride solution; a green colour develops which changes to 
bluish violet on the addition of 0.1 g of hexamine. 

C.Dissolve about 5 mg in a mixture of 5 ml of I Mhydrochloric 
acid and 5 ml of water. Add 0.1 ml of sodium nitrite solution 
containing 10 per cent w/v of ammonium molybdate; a yellow 
colour develops which changes to red on the addition of 
10 M sodium hydroxide. 

D.Mix about 5 mg with I ml of water, I ml of pyridine and 
about 5 mg of 4-nitrobenzoyl chloride and allow to stand for 
3 minutes; a violet colour develops which changes to pale 
yellow on boiling. Add, while shaking, 0.2 ml of sodium 
carbonate solution; the violet colour reappears. 

Tests 

Appearance of solution. A 4.0 per cent w/v solution in 
1 Al hydrochloric acid is not more intensely coloured than 
reference solution BYS6 (2.4.1). 

PH (2.4.24). 4.5 to 7.0, determined in a suspei iori prepare 
shaking 0.1 g with 10 ml of carbon dioxickeerw,a1,•, 
15 minutes. 

ter' rte. 

Optical rotation (2.4.22). -1.27° to -1.34°, determined at 20° in 
a solution prepared in the following manner. Dissolve a quantity 
containing 0.2 g of the substance on the dried basis and 5 g of 
hexamine in 10 ml of I M hydrochloric acid, add sufficient 
1 Mhydrochloric acid to produce 25 ml and allow to stand for 
3 hours, protected from light. 

Light absorption. Dissolve 30 mg in sufficient 0.1 Mhydro-
chloric acid to produce 100.0 ml and dilute 10.0 ml to 100.0 ml 
with 0.1 M hydrochloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows an absorption maximum only at about 
280 nm; absorbance at 280 nm, 0.41 to 0.44. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solutions. 

Solution A. 1.03 per cent w/v solution of hydrochloric acid. 

Test solution. Dissolve 0.1 g of the substance under 
examination in solution A and dilute to 25 ml with solution A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with solution A. Further dilute 5.0 ml of this solution to 
100.0 ml with solution A. 

Reference solution (b). A solution containing 0.0008 per cent 
w/v of tyrosine (levodopa impurity B), 0.0004 per cent w/v of 
3- methoxy -l-tyrosine (L-isomer of levodopa impurity C) and 
0.0008 per cent w/v of the substance under examination in 
solution A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

spherical di-isobutyloctadecylsilane bonded to porous 
silica (5 um), 

- mobile phase: A. 0.1 M phosphate buffer pH 3.0, 
B. a mixture of 18 volumes of methanol 

and 85 volumes of 0.1 M phosphate buffer pH 3.0, 
- a gradient programme using the conditions given 

below, 
flow rate: lml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 IA 

Time 
(in min.) 

0 

18 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

90 10 

90 10 

0 100 

0 100 

90 10 
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LEVODOPA 

Name 

Levodopa impurity A t 

 Levodopa (Retention time: 

about 6 minutes) 

Levodopa impurity  B2  

Levodopa impurity 
((25)-2amino-3-(2,4,5-trihydroxyphenyl)propanoic acid, 

	

The relative retention time with reference to levodopa 

(Retention time: abou 
about 0.4. 

2 tyrosine,  

3-methoxy-DL-tyrosine.  
Inject reference solution (b). The test is not valid unless the 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to levodoPa impurity D and 

	

resolution between the peaks due to levodopa impurity B and 
	 5.0. 

levodopa is not less than 10.0. 

	levodopa is not less than 5. 

Inject reference solution (a) and the test solution. Run the 

Inject reference solution (a) and the test solution. In the 
chromatogram twice the retention time of the principal peak. 

chromatogram obtained 	
h 

	

ned with the test solution, the area of the 	 d with test In the chromatogram obtained 	
solution, the area of 

peak due to levodopa impurity A is not more than the area of 
the peak due to levodopa imp urity D is not more than the area 

solution (a) (0.1 per cent). The area of the peak due levodopa 

to levoP of the principal peak in the chromatogram obtained with the principal peak in the chromatogram obtained with reference 

impurity B is 	
he area of the principal 

not more than 5 times t 	

reference solution (a) (0.5 per cent). 

peak in the chromatogram obtained with reference solution 
Heavy metals (2.3.13). 

1.0 g complies with the limit test for 

(a) (0.

evodoPa impurity heavy metals, Method B (20 ppm) 
5 per cent). The area of the peak due to l 	

. 

chromatogram obtained with reference solution (a) (0.2 per 
Sulphated ash 

(2.3.18). Not more than 0.1 per cent. 
C is not more than twice the area of the priti

ncipal peak in the 

cent). The area of any other secondary peak is not more than 
Loss on drying 

(2.4.19). Not more than 1.0 per cent, determined 

eak in the chromatogram on 1.0 g by drying in an oven at 105
° . 

0.5 times the area of the principal p  

ofareas of all the secondary peaks is not more than 10 times 
Assay. 

Weigh 0.3 g, dissolve, heating if necessary, in 5 ml of 
0 05 obtained with reference solution (a) (. per cent). The sum 

the area of the principal p
ram obtained 

ialeak in the chromatog 	 acetic acid and 25 ml ofd 
anhydrous formic acid 

and add 25 ml of anhydrous glacial 

t Ignore any peak with 	 oxa violet solution as indicator and 
n. Titrate with 0.1 Mperchloric 

t 1  
with reference solution (a) (1.0 p er ten  

n area less than 0.3 times the area of the principal peak in the 
an 

 

chromatogram obtained with reference solution (a) 

(0.03 per cent). 

Enantiomeric purity. 
Determine by liquid chromatography 

(2.4.14). 
NOTE Use freshly prepared solutions. 

Test solution. 
Dissolve 25 mg of the substance under 

xamination in the mobile phase and dilute to 25.0 ml with the 
e  
mobile phase. 

Reference solution (a). 
Dilute 5.0 ml of the test solution to 

20.0 ml with the mobile phase. Further dilute 1.0 ml of this 

solution to 50.0 ml with the mobile phase. 

Reference solution (h).Dissolvel0 
mg of D-dopa (levodopa 

impurity D) in 10.0 ml of the test solution. Dilute 1.0 ml of this 

solution to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed h  silica 

endcapped octadecylsilane bonded to orou
.s 

14  

Relative 	Correction 

retention time 	factor 

03 

1.0 

2.0 

3.5 

2.2 

-
mobile phase: dissolve separately 200 mg 

of Copper 

acetate and 387 mg of N,N - dimethy1 - 1-phenylalanine 

in water, 
mix the 2 solutions and adjust the pH 4.0 to 

with acetic acid; add 50 ml of methanol and dilute to 

1000 ml with water, 

- flow rate: 1 ml per minute, 

-
spectrophotometer set at 280 nm, 

- injection volume: 20 

acid, using 0.1 in o cry 
titrating to a green end-point. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.01972 g of 

C9H 111•104. 

Storage. 
Store protected from light and moisture. 

Levodopa and Carbidopa Tablets 

Co-careldopa Tablets 
Levodopa and Carbidopa Tablets contain not less than 

10
1  

90.0 per cent and not more than 1.0 pr cent of the stated 

amount of anhydrous carbidopa, than 105.0 per cent of the 
C01114N204, and not 

less 

than 95.0 per cent and not more  
stated amount of levodopa, C 9H11N04. 

Dose:Txpressed as levodopa, initially 100 to 125 mg thrice or 
to 

" four times daily after meals, adjusted according response; 
maintenance dose, 0.75 to 1.5 g daily, in divided doses. 

usual  

t 6 minutes) for levodopa impurity D is 

;,.. 

ti 

241.7 

*.\ 
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LEVODOPA CAPSULES 

Usual strengths. Expressed in the form x/y where x and y are 
the strengths, in mg, of anhydrous carbidopa and levodopa 
respectively as 10/100; 25/100; 25/250. 

Identification 

A. In the Assay, the chromatogram obtained with the test 
solution shows two principal peaks that correspond to those 
due to carbidopa and levodopa in the chromatogram obtained 
with the reference solution. 

B. Shake a quantity of the powdered tablets containing 50 mg 
of Levodopa with 4 ml of ethanol (95 per cent) and 1 ml of 
1 M sulphuric acid. Add 2 ml of cinnamaldehyde, allow to 
stand for 20 minutes, add 50 ml of 0.1 Mhydrochloric acid, 
shake for 2 minutes and allow to stand. Filter the aqueous 
layer and to 5 ml of the filtrate add 0.1 ml of ferric chloride test 
solution. To half of the solution addean excess of dilute 
ammonia solution; a purple colour is produced. To the 
remainder add an excess of sodium hydroxide solution; a 
deep red colour is produced. 

C. Shake a quantity of the powdered tablets containing 1 mg 
of anhydrous carbidopa with 5 ml of 0.05 M sulphuric acid 
and filter. Add 5 ml of dimethylaminobenzaldehyde reagent 
to the filtrate; a yellow colour is produced. 

Tests 

Uniformity of Content. For tablets containing 10 mg or less 
of Carbidopa. 

Complies with the test stated under Tablets. 

Determine by liquid chromatography (2.4.14). 

Test solution. Shake one tablet with 20 ml of 0.1 M phosphoric 
acid for 30 minutes, add sufficient water to produce 200.0 ml, 
mix and filter. 

Reference solution. Weigh 10 mg of carbidopa RS, dissolve 
in 20 ml of 0.1 M orthophosphoric acid by gentle warming 
and add sufficient water to produce 200.0 ml. 

Carry out the chromatographic procedure described in the 
Assay. 

Calculate the content of C 10H 14N 204  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powder containing about 250 mg of Levodopa and 
25 mg of Carbidopa, with 50 ml of 0.1 M orthophosphoric 
acid for 30 minutes, add sufficient water to produce 500.0 ml, 
mix and filter. 

Reference solution. Dissolve 250 mg of levodopa RS .  and 
25 mg of carbidopa RS in 50.0 ml of 0.1 M phosphoric acid by 
gentle warming and add sufficient water to produce 500.0 ml. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octylsilane chemically bonded to porous silica (5 gm), 
- mobile phase: mix 950 ml of sodium dihydrogen 

phosphate solution (1.162 per cent w/v) with 1.3 ml of 
sodium 1-decanesulfonate solution (0.024 per cent 
w/v), adjust to a pH of about 2.8 with orthophosphoric 
acid and dilute with water to produce 1000 ml, 
flow rate: 2 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 204 

Inject alternately the test solution and the reference solution. 
The retention times are about 4 minutes and 11 minutes for 
levodopa and carbidopa respectively. 

Calculate the content of C 10H 14N204  and C9H II NO4  in the 
tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states the quantity of Carbidopa in terms 
of the equivalent amount of anhydrous carbidopa, and the 
quantity of Levodopa in each tablet. 

Levodopa Capsules 
L-Dopa Capsules 

Levodopa Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of levodopa, 
C9HIIN04. 

Usual strengths. 125 mg; 250 mg; 500 mg. 

Identification 

A. Dissolve as completely as possible a quantity of the 
contents of the capsules containing 0.5 g of Levodopa in 
25 ml of 1 M hydrochloric acid and filter. Adjust the pH to 3 
with 5 M ammonia, added dropwise with stirring, and allow to 
stand for several hours, protected from light. Filter, wash the 
precipitate and dry it at 105°. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with levodopa RS or with the reference spectrum of 
levodopa. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with microcrystalline cellulose. 

Mobile phase. A mixture of 50 volumes of 1 -butanol, 
25 volumes of glacial acetic acid and 25 volumes of water. 

Testsolution. Shake a quantity of the contents of the capsules 
containing 0.1 g of Levodopa with 10 ml of 1 Mhydrochloric 
acid and filter. 

7c • 
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Reference solution. A 1 per cent w/v solution of levodopa RS 

in 1 M hydrochloric acid. 

Apply to the plate 5µl of each solution. After development, 
dry the plate in a current of warm air and spray with a freshly 
prepared mixture of equal volumes of a 10 per cent w/v solution 

offerric chloride and a 5 per cent w/v solution of potassium 

ferricyanide. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -38.5° to -41.5°, determined 
in the following manner. Weigh accurately a quantity of the 
contents of the capsules containing 1.25 g of Levodopa, shake 

with 25.0 ml of 0.5 M hydrochloric acid for 30 minutes, 

centrifuge and filter the supernatant liquid. To 10.0 ml of the 
filtrate add 10 ml of a 21.5 per cent w/v solution of aluminium 

sulphate, 20 ml of a 21.8 per cent w/v solution of sodium 

acetate and sufficient water to produce 50.0 ml and measure 
the optical rotation of the resulting solution at 20°. Separately 
dilute 5.0 ml of the filtrate to 200.0 ml with 0.1 Mhydrochloric 

acid, mix well and dilute 10.0 ml to 200.0 ml with 0.1 Mhydro-

chloric acid. Measure the absorbance of the resulting solution 
at the maximum at about 280 nm (2.4.7). Calculate the content 

of C91-1 11N04, in the filtrate taking 142 as the specific absorbance 
at 280 nm and from the result so obtained calculate the specific 

optical rotation. 

Dissolution (2.5.2). 

Apparatus No. 2, 

Medium. 900 ml of O./ Mhydrochloric acid, 

Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C 9H I1N04  taking 

141 as the specific absorbance at 280 nm. 

D. Not less than 75 per cent of the stated amount of C91 -111N04. 

Related substances. Determine by thin-layer chromatography 

(2.4.17), coating the plate with microcrystalline cellulose. 

Mobile phase. A mixture of 50 volumes of 1-butanol, 

25 volumes of glacial acetic acid and 25 volumes of water. 

Test solution. A solution prepared immediately before use by 
shaking a quantity of the contents of the capsules containing 
0.1 g of Levodopa with 10 ml of a mixture of equal volumes of 

anhydrous formic acid and methanol. 

Reference solution (a). Dilute 1 volume of t 

Reference solution (b). A mixture of equal volumes of the te4 

Levodopa Tablets 

L-Dopa Tablets 

Levodopa Tablets contain not less than 95.0 per cent and not 

more than 105.0 per cent of the stated amount of levodopa, 

C91-1 11 N04. 

Usual strengths. 250 mg; 500 mg. 

Identification 

A. Dissolve as completely as possible a quantity of the tablet 
containing 0.5 g of Levodopa in 25 ml of I M hydrochloric 

acid and filter. Adjust the pH to 3 with 5 M ammonia, added 

dropwise with stirring, and allow to stand for several hours, 
protected from light. Filter, wash the precipitate and dry it at 

105°. 	 fl 

On the residue, determine by infrared absorptiOn 

speQtrophotorfietry (2.4.6). Compare the spectrum with that , 

obtaifiCd,ith lOyodopa RS or with the reference spectrum of 

1 vc dopa.' 	
1,)4 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with microcrystalline cellulose. 

Mobile phase. A mixture of 50 volumes of 1-butanol, 
25 volumes of glacial acetic acid and 25 volumes of water. 
Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Levodopa with 10 ml of I Mhydrochloric 
acid and filter. 

Reference solution. A 1 per cent w/v solution of levodopa RS 
in 1 M hydrochloric acid. 

Apply to the plate 5 Al of each solution. After development, 
dry the plate in a current of warm air and spray with a freshly 
prepared mixture of equal volumes of a 10 per cent w/v solution 
offerric chloride and a 5 per cent w/v solution of potassium 
ferricyanide. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Specific optical rotation (2.4.22). -38.5° to-41.5°, determined 
in the following manner. Weigh accurately a quantity of the 
powdered tablets containing 1.25 g of Levodopa, shake with 
25.0 ml of 0.5 Mhydrochloric acid for 30 minutes, centrifuge 
and filter the supernatant liquid. To 10.0 ml of the filtrate add 
10 ml of a 21.5 per cent w/v solution of aluminium sulphate, 
20 ml of a 21.8 per cent w/v solution of sodium acetate and 
sufficient water to produce 50.0 ml and measure the optical 
rotation at 20°. Separately dilute 5.0 ml of the filtrate to 
200.0 ml with 0.1 Mhydrochloric acid, mix well and dilute 
10.0 ml to 200.0 ml with 0.1 Mhydrochloric acid. Measure the 
absorbance of the resulting solution at the maximum at about 
280 nm (2.4.7). Calculate the content of C 91-1 11  N04, in the filtrate 
taking 142 as the specific absorbance at 280 nm and from the 
result so obtained calculate the specific optical rotation. 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C 9K I N04  taking 
141 as the specific absorbance at 280 nm. 
D. Not less than 75 per cent of the stated amount of C9FIIIN04. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with microcrystalline cellulose 

Test solution. Shake a quantity of the pdtred tabletsi 
containing 0.1 g of Levodopa with 10 ml of ainixture ofegcra  
volumes of anhydrous formic acid and methahol. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with methanol. 
Reference solution (b). A mixture of equal volumes of the test 
solution and a solution prepared by dissolving 30 mg of 
L-tyrosine in 1 ml of anhydrous formic acid and diluting to 
100 ml with methanol. 

Apply to the plate 10µl each of the test solution and reference 
solution (a) and 201.il of reference solution (b) as bands. Allow 
the mobile phase to rise 20 cm. Dry the plate in a current of 
warm air, spray with a freshly prepared mixture of equal volumes 
of a 10 per cent w/v solution offerric chloride and a 5 per cent 
w/v solution ofpotassiumferricyanide and examine the plate 
immediately. Any secondary band in the chromatogram 
obtained with the test solution is not more intense than the 
band in the chromatogram obtained with reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows a distinct band, at a higher 
Rf value than the principal band, which is more intense than 
the band in the chromatogram obtained with reference solution 
(a). 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 0.4 g of Levodopa, 
dissolve as completely as possible in 10 ml of anhydrous 
formic acid, add 80 ml of anhydrous glacial acetic acid Titrate 
with 0.1 M perchloric acid, using oracet blue B solution as 
indicator. Carry out a blank titration. 
1 ml of 0.1 Mperchloric acid is equivalent to 0.01972 g of 
C9HIN04. 

Storage. Store protected from light and moisture. 

Levodopa and Carbidopa Prolonged-
release Tablets 

Levodopa and Carbidopa Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same. 

Levodopa and Carbidopa Prolonged-release tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of levodopa C91 -1 11 N04  and carbidopa, 
CI0H141•1204• 

Usual strengths. Carbidopa 25 mg and Levodopa 100 mg; 
Carbidopa 50 mg and Levodopa 200 mg. 

Identification 
S 

• 

200 volumes with methanol. 

solution and a solution prepared by dissolving 30 mg of 
L-tyrosine in 1 ml of anhydrous formic acid and diluting to 

100 ml with methanol. 

Apply to the plate 10 pi of each of the test solution and 
reference solution (a) and 20 1.11 of reference solution (b) as 
bands. Allow the mobile phase to rise 20 cm. After 
development, dry the plate in a current of warm air, spray with 
a freshly prepared mixture of equal volumes of a 10 per cent 

w/v solution offerric chloride and a 5 per cent w/v solution 

ofpotassiumferricyanide and examine the plate immediately. 
Any secondary band in the chromatogram obtained with the 
test solution is not more intense than the band in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows a distinct band, at a higher Rf value than 
the principal band, which is more intense than the band in the 
chromatogram obtained with reference solution (a). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.4 g of Levodopa, dissolve as completely 

as possible in 10 ml of anhydrous formic acid, add 80 ml of 

anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 

acid, using oracet blue B solution as indicator. Carry out a 

blank titration. )T 

1 ml of 0.1 M perchloric acid is equivalent to 0.01972 g of 

C9HIIN04. 

Storage. Store protected from light and moisture. 

• 
Mobile phase. A mixture of 50 volumes of 1-butanol, 
25 volumes of glacial acetic acid and 25 volumes of water. 

In -theAssay, t-Wrincipal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 

MatTastn obtained with the reference solution. 



IP 2018 IP 2018 

ethanol, 
- flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 

- injection volume: 20 

Name 
Relative 	Correction 

retention time 	factor 

'3-(3,4,6-trihydroxyphenyl)alanin, impurity based-on-tabel- e 

'Impurity based on label claim of carbidopa, it is process impbrity, 

Atm- 

levodopa, 

Inject the reference solution. The test 'not valid unless the 
resolution between levodopa and carbidopa peaks is not less 
than 6.0, the tailing factor is not more than 1.5 for carbidopa 
and levodopa peaks and the relative standard deviation for 
replicate injections of carbidopa and levodopa is not more 
than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 1oH 14N204  and C9H II N04  in the tablet. 

Storage. Store protected from light and moisture. 

Levodropropizine 

OH 

N 	OH 

C13H20N202 
	 Mol. Wt. 236.3 

Levodropropizine is (25)-3-(4-phenylpiperazin-l-yppropane-
1,2-diol. 

Levodropropizine contains not less than 98.5 per cent and not 
more than 101.0 per cent of C 13 H20N202, calculated on the dried 
basis. 

Category. Antihistamine. 

Description. A white or almost white powder. 

Identification 

area of the levodopa peak in t he chromatogram  
reference solution (b) (4.0 per cent). Disregard any peak with 
an area less than 0.05 times the area of carbidopa peak in the 
chromatogram obtained with reference solution (b) (0.05 per 

cent). 
Other tests. Comply with the tests stated under Tablets. ,ti 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Protect the solutions from light. 

Test solution. 
Weigh and finely powder 20 tablets. Disperse a 

quantity of the powder containing about 10 mg of Carbidopa dd 
and 40 mg of Levodopa in a 100.0 ml volumetric flask, a 

10.0 ml of 0. Morthophosphoric acid, sonicate for 10 minutes 

and stir for 30 minutes. Dilute to volume with the 
wate

emb
r, stir for r 

another 20 minutes. Filter through 0.45 gm nylon m 

filter. 

Reference solution. Dissolve 5 mg of carbidopa RS and 

20 mg of levodopa RS in a 50.0 ml volumetric flask, add 5 raid 

LEVODOPA AND CARBIDOPA PROLONGED-RELEASE TABLETS 

33-methoxy-L-tyrosine, impurity based on label claim of levodopa, 

43,4-dihydroxybenzaldehyde, impurity based on label claim of carbidopa, 

53,4-dihydroxyphenylacetone, impurity based on label claim of 

carbidopa, 

6 (s )-2-hydraziny1-3 - ( 4- hyd rox y -3-methoxyPhenyl),2_  

methylpropanoie acid, it is process impurity. 

Inject reference solutions (a) and (c)• The test is not valid 
unless the resolution between t he peaks due to carbidopa 
and levodopa impurity B is not less than . o i wi 

Test solution. 
Weigh and powder 10 tablets. Disperse suitable reference solution (a) and the signal to noise ratio is not less 

quantity of the powder in mobile phase. Filter and dilute a than 10 for the carbidopa peak, obtained with reference solution 

quantity of the filtrate with sufficient of the mobile phase to (c). 	
and the test solution. Run the produce a solution containing 0.0125 per cent w/v of 

carbidopa and 0.05 per cent w/v of levodopa. 	
Inject reference solution

es the 
(b) 

chromatogram 6 rimes 	
retention times of the carbidopa 

Reference solution (a). 
A solution containing 0.0001 per cent eak. In the chromatogram obtained with the test solution, 

carbid e. 	

the area of any peak corresponding to levodopa impurity A is 

opa RS in mobile phas 	 not more than 0.1 times the area 
w/v of levodopa impurity B RS and 0.0125 per cent w/v of P 	

of the levodopa peak in the 

Reference solution (b). 
A solution containing 0.000125 per chromatogram obtained with reference solution (b) (0.1 per 

cent w/v of carbidopa RS and 0.0005 per cent w/v of levodopa cent), the area of any peak corresponding to 

RS 
in mobile phase. dihydroxbenzaldehyde is not more than 0.2 times the area of Y  

Reference solution (c). 
A solution containing 0.0000125 per the carbidopa peak in the chromatogram obtained with 

cent w/v of carbidopa RS and 0.00005 per cent w/v of levodopa 
reference solution (b) (0.2 per cent) and the area of any peak 

RS 
from reference solution (b) in mobile phase. corresponding to dihydroxyphenylacetone is not more than 

the area of the carbidopa peak in the chromatogram obtained 

Chromatographic system 	
with reference solution (b) (1.0 per cent). The area of any 

-
a stainless steel column 15 cm x 4.6 mm, packed with other secondary peak due to carbidopa is not more than 0.2 

peak in the chromatogram 
octadecylsilane bonded to porous silica (5 pm), times the area of the carbidopa p 

- sample temperature: 6° 	
obtained with reference solution (b) (0.2 per cent) and the area 

- 
 of any other secondary  of a b uffer 

b 	

ry peak due to levodopa is not more than 
mobile phase: a mixture of 95 volumes  

prepared by dissolving 6.0 g of anhydrous mono

solution
asic 0 2 times the area of the levodopa peak in the chromatogram 

sodium phosphate in 1000 ml of water, adjusted to pH 	' obtained with reference solution (b) (0.2 per cent) The sum of 

2.2 with orthophosphoric acid and 5 volumes of area of all the secondary peaks is not more than 4 times the 
. 	obtained with 

Levodopa impurity A' 

Levodopa 

Methyldopa2  

Levodopa impurity B 3 

 Carbidopa 

Dihydroxybenzaldehyde4 

 Dihydroxyphenylacetone ' 

 3-0-Methylcarbidope 

LEVODROPROPIZINE 

0.1 Morthophosphoric acid, sonicate. Dilute to volume with 
the water 

Chromatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 
mobile phase: a mixture of 0.13 volumes of the final 
volume of a buffer solution prepared by dissolving 
0.24 g of sodium 1-decanesulfbnate in 1000 ml of water 
and 95 volumes of the final volume of a buffer solution 
prepared by dissolving 11.6 g of monobasic sodium 
phosphate in 1000 ml of water, adjusted to pH 2.8 with 
orthophosphoric acid. Dilute with water to final volume, 
flow rate: 2 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 

Reference solution (b). Mix 1.0 ml of the test solution with 
1.0 ml of reference solution (a). 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 12 volumes of methanol and 

88 volumes of a 0.68 per cent w/v solution of potassium 
dihydrogen phosphate, adjusted to pH 3.0 with 
orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

The relative retention time with reference to levodropropizine 
for levodropropizine impurity B is about 1.2. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
levodropropizine and levodropropizine impurity B is not less 
than 2.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention times of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to levodropropizine impurity B is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent), the area of any other secondary peak is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 1.2 times the 
area of the principal peak in the chromatogram obtained with 

Determine by infrared absorption spectrophotometry (2.4.6). reference solution (a) (0.6 per cent). Ignore any peak with an 
Compare the spectrum with that obtained with area I6Ss than '0.1 times the area of the principal peak in 
levodropropizine RS or with the reference spectrum of - the chromatogram obtained with reference solution (a) 
levodropropizine. 

Tests 

Dissolution (2.5.2) 

Tablets. 

Related substances. 
(2.4.14). 
NOTE- Protect the solutions from light and maintain them 

at 2° to 8° until they are injected. 

Complies with the test stated under 

Determine by liquid chromatography 

0.9 

1.0 

1.9 

2.1 

2.3 

5.7 

6.3 

6.9 

1.43 

0.17 

1.0 

2420 

Tests 

Specific optical rotation (2.4.22). - 30.0° to - 33.5°, determined 
in 3 per cent w/v solution in 2.1 per cent w/v of hydrochloric 
acid. 

pH (2.4.24). 9.2 to 10.2, determined in a 2.5 per cent w/v solution 
in carbon dioxide-free water, heat to dissolve and cool. 

Impurity B and related substances. Determine by liquid 
chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). A 0.025 per cent w/v solution of 
1-phenylpiperazine RS (levodropropizine impurity B RS) in 
methanol. Dilute 1.0 ml of this solution to 100.0 ml with the 
mobile phase. 



Levofloxacin Hemihydrate 

C igH20FN304 . 1/2 H2O 	 Mol. Wt. 370.4 

Levofloxacin Hemihydrate is (S)-9-fluoro-2,3-dihydro -

3-methy1-10-(4-methylpiperazin-l-y1)-7-oxo-7H-pyrido[ 1 , 
2,3-de]-1,4-benzoxazine-6-carboxylic acid hemihydrate. 

LevaffoxacinfItmihydrate contains not less than 98.0 per cent 
and not more: than102.0 per cent of C I 8H20FN304, calculated 
on the anhydrous basis. 

4-2Z - 

H3C, N  

N 

,C H3 

O 
N 

iL 	, 1/2 H2O 

COOH 
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Impurity C. Determine by gas chromatography (2.4.13). 

NOTE-Prepare the solutions immediately before use. 

Test solution. Dissolve 0.5 g of the substance under 
examination in dichloromethane and dilute to 2.5 ml with 
dichloromethane. 

Reference solution (a). A 0.2 per cent w/v solution of [(2RS)- 
oxiran-2-yUmethanol RS (levodropropizine impurity C RS) 
in dichloromethane. Dilute 0.5 ml of this solution to 100.0 ml 
with dichloromethane. 

Reference solution (b). Dissolve 0.5 g of the substance under 
examination in dichloromethane, add 250 gl of reference 
solution (a) and dilute to 2.5 ml with dichloromethane. 

Chromatographic system 
- a fused-silica column 30 m x 0.53 mm, packed with 

polyRcyanopropyl)(phenyl)][dimethyl]siloxane (film 
thickness 3.0 gm), 
temperature: 
column.140°, 
inlet port. 170° and detector at 250°, 

- a flame ionisation detector, 
flow rate: 2.5 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 gl of reference solution (b) and the test solution. 

Inject reference solution (b). Run the chromatogram 2.5 times 
the retention time of levodropropizine impurity C peak. The 
test is not valid unless the signal-to-noise ratio for 
levodropropizine impurity C peak is not less than 10. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 

(b) ( 5  PPrn)• 

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 40 volumes of ethanol and 60 volumes of 

hexane. 

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of the solvent mixture. Dilute 1.0 ml of 
this solution to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.002 per cent w/v solution of 
levodropropizine RS in the solvent mixture. 

Reference solution (b). A 0.002 per cent w/v solution of (2R) - 

3-(4-phenylpiperazin-l-yl)propane-1,2-diol (dextrodro-
propizine) RS (levodropropizine impurity A RS) in the 

solvent mixture.  
Reference solution (c). Dilute 1.0 ml of referepc0; solutiOn (b) 

- to 50.0 ml with the solvent mixture.  

Reference solution (d). Dilute 0.5 ml of reference solution (b) 
to 25 ml with reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel OD for chiral separations, 
- mobile phase: a mixture of 0.2 volume of diethylamine, 

5 volumes of ethanol and 95 volumes of hexane, 
flow rate: 0.8 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to 
levodropropizine impurity A and levodropropizine is not less 
than 1.3. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levodropropizine impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (2.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.25 kPa for 4 hours. 

Assay. Dissolve 0.1 g in 50 ml of anhydrous acetic acid. Titrate 

with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01182 g of 

C I  3 1420N202.• 

Storage. Store protected from light.  

Category. Antibacterial. 

Dose. 250 to 750 mg daily. 

Description. A yellowish white to yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levofloxacin 
hemihydrate RS or with the refernce spectrum of levofloxacin 
hemihydrate. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

▪ Test solution. Dissolve 100 mg of the subs4nce under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution (a). A 0.1 per cent w/v solution of 
levofloxacin hemihydrate RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Reference solution (c). A 0.00003 per cent w/v solution of 
levofloxacin hemihydrate RS in the mobile phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- column temperature: 45°, 
- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of buffer solution prepared by dissolving 
8.5 g of ammonium acetate, 1.25 g of cupric sulphate 
pentahydrate and 1.3 g of 1-isoleucine in water and 
diluting to 1000 ml with water, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 360 nm, 
- injection volume: 25 gl. 

Name 	 Relative 	Correction 
retention time 	factor 

N-Desmethyl levofloxacin' 
	

0.47 
Diamine derivative 2 
	

0.52 
Levofloxacin N-oxide 3 
	

0.63 
9-Desfluoro levofloxacin 4 
	

0.73 
Levofloxacin 	 1.0 
D-Isomers 
	

1.23 

'(S) -9-fluoro-2,3-dihydro-3-methyl- 1 0-(piperazin- 1-y1)-7-oxo-7H - 
pyrido[1,2,3-de][ 1,4]benzoxazine-6-carboxylic acid, 

2(S)-9-fluoro-2,3-dihydro-3-methyl- 1042-(methy laispipo)eth y 	 ino l 
7-ox0-7H -pyrido[1,2,3-de][1,4]benzoxazine-6-capxylic acid; 
3(S) -4 (6-carboxy-9-fluoro-2,3-dihydro-3-methyloxo-31-1-pyrio 

[1 ,2,3-de][ 1,4]benzoxazine-10-y1)- 1-methyl-piperazine- 1 -oxide, 

4(S)-2,3-d hydro-3-methy1-1 0-(4-methyl- 1 -piperaziny1)-7-oxo-7H-
pyrido[1,2,3-de][1,4]benzoxazine-6-carboxylic acid, 

5(R)-9-fluoro-2,3-dihydro-3-methy1-1 0-(4-methyl- 1 -piperaziny1)-7- 
ox0-7H-pyrido[1,2,3-de][1,4Thenzoxazine-6-carboxylic acid. 

Inject reference solutions (a) and (c). The test is not valid 
unless the relative standard deviation for replicate injections 
obtained with reference solution (a) is not more than 1.0 per 
cent and the signal to noise ratio for the principal peak in the 
chromatogram obtained with reference solution (c) is not less 
than 10. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to D-isomer is not more than 0.8 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.8 per cent). The area of any other 
identified peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). The area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of the area of all the secondary peaks 
other than D-isomer is not more than 0.5 times the areas of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B ( 20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 
on 1.0 g. 

Water (2.3.43). Not more than 3.0 per cent, determined on 0.1 g. 

Assay. Weigh 0.18 g, dissolve in 50 ml of anhydrous acetic 
acid. Titrate with 0.1 M perchloric acid, determining the end- 
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml 0.1 M perchloric acid is equivalent of 0.03614 g of 
C, H2OFN304. 

Storage. Store protected from light. 

Levofloxacin Infusion is a sterile solution of levofloxacin in 
water for injection. 

Levofloxacin Infusion contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
levOt1ox.acin,E$1-120FN304. 

al strength. 5 mg per ml. 

1.11 

0.9 

Levofloxacin Infusion 
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Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin Units 
per mg of Levofloxacin. 

Other tests. Comply with the tests stated under Parenteral 
Preparation (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Use freshly prepared solutions and carry out the 
test protected from light. 

Test solution. Dilute a volume containing 50 mg of Levofloxacin, 
to 50.0 ml with 0.1 Mhydrochloric acid. Dilute 5.0 ml of the 
solution to 25.0 ml with water. 

Reference solution. A 0.1 per cent w/v solution of levofloxacin 
RS in 0.1 Mhydrochloric acid. Dilute 5.0 ml of the solution to 
25.0 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 85 volumes of buffer solution 

prepared by mixing 84 volumes of 0.05 M citric acid 
monohydrate and 1 volume of 1 M ammonium acetate 
and 15 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 293 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C181 -120FN304  in the injection. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Levofloxacin Oral Solution 
Levofloxacin Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent of levofloxacin, 
CI8H2OFN304 . 

Usual strength. 125 mg per 5 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a). 

Tests 

PH (2.4.24). 5.0 to 6.0. 

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modifications. 

Name 	 Relative 	Correction 
retention time 	factor 

9-desfluorolevofloxacin' 
	

0.64 
Diamine derivative 2 
	

0.75 
Levofloxacin impurity A 3 
	

0.91 	1.23 
Levofloxacin 	 1.0 
Levofloxacin N-oxide 4 
	

1.55 	1.07 

'(S)-2,3-Dihydro-3-methyl- 1044-methyl- I -piperaziny1)-7-oxo-7H - 
pyrido[1,2,3-de][1,4]benzoxazine-6-carboxylic acid, 

2 (S) -9- Fluoro -2 ,3 - dihydro-3-methyl-10[2-(methylamino) 
ethylamino]-7-oxo-7H -pyrido[ 1,2,3-de][1,4]benzoxazine-6- 
carboxylic acid, 

3 (S)-9-F luoro-2,3-dihydro-3-methy1-1 04piperazin- 1 -y1)-7-oxo-7H - 
pyrido[1,2,3-de][1,4]benzoxazine-6-carbocylic acid, 

4(S) -4- ( 6-Carboxy-9-fluoro-2,3-dihydro-3-methyl-7-oxo-7H -pyrido-
[1,2,3-de][1,4]benzoxazine-1 0-y1)-1 -methylpiperazine 1-oxide. 

Inject the test solution. In the chromatogram obtained with 
the test solution, the area of any peak corresponding to 
levofloxacin impurity A and levofloxacin N-oxide is not more 
than 0.5 per cent each. The area of any other secondary peak 
is not more than 0.2 per cent. The sum of areas of all the 
secondary peaks is not more 1.0 per cent calculated by area 
normalization. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14) 

NOTE - Protect the solutions from light. 

Solvent mixture. 18 volumes of acetonitrile and 82 volumes 
of water. 

Test solution. Dilute a weighed quantity of the Oral Solution 
containing about 50 mg of Levofloxacin to 50.0 ml with solvent 
mixture. Further dilute 1.0 ml of this solution to 10.0 ml with 
the solvent mixture. 

Reference solution (a). A solution containing about 0.01 per 
cent of levofloxacin hemihydrate RS in the solvent mixture. 

Reference solution (b). A solution each of 0.01 per cent of 
levofloxacin hemihydrate RS and levofloxacin impurity A 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, with phenyl 

groups bonded to porous silica (3.5 pm), 
- mobile phase: a mixture of 82 volumes of water,18 
:oitunes 'of acetonitrile and 1.0 ml of trifluoroacetic 

acid 
P-fk)w rate: 0.7 ml per minute, 

2424 
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Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution. 

Tests 

pH (2.4.24). 3.8 to 5.8. 

Other tests. Comply with the tests stated under Parenteral 
Preparation (Infusions). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Use freshly prepared solutions and carry out the 
test protected from light. 

Test solution. Measure accurately a volume containing 50 mg 
of levofloxacin, dilute to 50.0 ml with 0.1 Mhydrochloric acid. 
Dilute 5.0 ml of the solution to 25.0 ml with water. 

Reference solution. A 0.1 per cent w/v solution of levofloxacin 

hemihydrate RS in 0.1 M hydrochloric acid. Dilute 5.0 ml of 

the solution to 25.0 ml with a water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 85 volumes of buffer solution 

prepared by mixing 84 volumes of 0.05 M citric acid 

monohydrate and 1 volume of 1 M ammonium acetate 
and 15 volumes of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 293 nm, 

- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and column efficiency is not 
less than 3000 theoretical plates and the relative standard 
deviation is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I8H20FN304in the infusion. 

Storage. store protected from light. 

Levofloxacin Injection 
Levofloxacin Injection is a sterile solution of levofloxacin in 
Water for Injections. 

Levofloxacin Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
levofloxacin, C I8H20FN304. 

Usual strengths. 25 mg per ml; 50 mg per ml. 

Description. A clear, yellowish colour solution. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 3.8 to 5.8. 

Appearance of solution. A 2.5 per cent w/v solution in carbon 
dioxide free water is clear (2.4.1) and not more intensly 
coloured than reference solution GYS1 (2.4.1). 

Light absorption. The absorbance of 0.25 per cent w/v solution 
in carbon dioxide-free water at 420 nm (2.4.7) is not more than 
0.6. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solutions and carry out the 
test protected from light. 

Solvent mixture. 60 volumes of buffer solution containing 
0.73 per cent w/v of sodium perchlorate monohydrate, 
0.44 per cent w/v of ammonium acetate in water, adjusted to 
pH 2.2 with orthophosphoric acid and 40 volumes of 

acetonitrile. 

Test solution. Dilute a volume of injection containing 25 mg of 
Levofloxacin to 100.0 ml with the solvent mixture. 

Reference solution (a). A 0.025 per cent w/v solution of 
levofloxacin RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 85 volumes of buffer solution 

and 15 volumes of acetonitrile, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 294 nm, 
- injection volume: 10 pl. 

The retention time of levofloxacin peak is about 8 minutes. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak 41'411e Chromatogram obtained with reference solution 
(b) (1.0 per cent). 
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- spectrophotometer set at 294 nm, 
- injection volume: 20 

Inject reference solutions (a) and (b). Run the chromatogram 
2.5 times the retention time of the principal peak. The test is 
not valid unless the resolution between levofloxacin impurity 
A and levofloxacin is not less than 1.9 obtained with reference 
solution (b) and the relative standard deviation for replicate 
injections is not more than 2.0 per cent obtained with reference 
solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the content of C I8I-120FN304in the oral solution. 

Determine the weight per ml of the preparation (2.4.29) and 
calculate the content of C I8H20FN 304 weight in volume. 

Storage. Store protected from light at a temperature not 
exceeding 30°. 

Labelling. The label state the strength in terms of equivalent 
amount of levofloxacin. 

Levofloxacin Tablets 

Levofloxacin Tablets contain Levotloxacin hemihydrate. 

Levofloxacin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levofloxacin, C181-120FN304. 

Usual strengths. 250 mg; 500 mg; 750 mg. 

Identification 

In the Assay, the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.01 Mhydrochloric acid, 

Speed and time. 100 rpm and 45 minutes. 
Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 293 nm 
(2.4.7). Calculate the content of C 18H20FN304in the medium 
from the absorbance obtained from a solution of known 
concentration of levofloxacin hemihydrate RS in the same 

medium. 	 _ 

D. Not less than 70.0 per cent of the stated amount o 
• 

C181420FN304. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared solutions and carry out the 
test protected from light. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of powdered tablet containing 100 mg of Levofloxacin, 
disperse in 100 ml of 0.1 Mhydrochloric acid and filter. Dilute 
5 ml of the solution to 10 ml with water. 

Reference solution (a). A 0.1 per cent w/v solution of 
levofloxacin hemihydrate RS in 0.1 M hydrochloric acid. 
Dilute 5 ml of the solution to 10 ml with a water. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with water. 

Chromatographic system as described in the Assay. 

Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Other tests. Comply with the tests stated under the Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Use freshly prepared solutions and cam ,  out the 

test protected from light. 

Test solution. Weigh and powder 20 tablets. Weigh accurately 
a quantity of powdered tablet containing 100 mg of levofloxacin, 
disperse in 100.0 ml of 0.1 M hydrochloric acid and filter. 

Dilute 5.0 ml of the solution to 50.0 ml with water. 

Reference solutionn. A 0.1 per cent w/v solution of 
levofloxacin hemihydrate RS in 0.1 M hydrochloric acid. 

Dilute 5 ml of the solution to 50 ml with water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m) (such as 

Cosmosil C18 MS II), 
- mobile phase: a mixture of 85 volume of buffer solution 

prepared by dissolving 84 volumes of 0.05 M citric 

acid monohydrate and 1 volume of 1 M ammonium 

acetate, filter and 15 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 293 nm, 

inj 	n volume: 10 ill. 

inject the reference solution. The test is not valid unless the 
*ling factor is not more than 2.0, column efficiency is not less 

C21 H2802 

Name 	 Relative 
retention time 

Correction 
factor 

Levonorgestrel impurity FP 0.5 
Levonorgestrel impurity U 2  0.8 
Levonorgestrel impurity K3  0.85 
Levonorgestrel impurity A 4  0.91 0.4 
Levonorgestrel impurity M 5  0.95 3.1 
Levonorgestrel (Retention time: 
about 20 minutes) 1.0 
Levonorgestrel impurity 0 6  1.16 2.6 
Levonorgestrel impurity B 7  1.26 
Levonorgestrel impurity S 8  1.9 
16 P-hydroxylevonorgestrel, 

2norethisterone, 

31 8-methylnandrolone, 

413-ethy1-17-h ydroxy-18,19-dinor-17a-pregna-4,8(14)-dien-20-yn-3- 
one, 

513-ethy1-17-hydroxy-18,19-dinor-17a-pregna-4,6-dien-20-yn-3-o ne , 
64,5- dihydro-5a-methoxylevonorgestrel, 
7 13-ethyl- 1 7-hydroxy-18,19-dinor-17a-pregn-5(10)-en-20-yn-3-one, 

813-ethy l-3-metho xy-18,19-dinor- 17a-pregna-3,5-dien-20-yn-17- ol. 

IP 2018 

than 3000 theoretical plates and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C181 -120FN304in the tablets. 

Storage. Store protected from light and moisture. 

Levonorgestrel 

CH 

Mol. Wt. 312.5 

Levonorgestrel is 1313-ethy1-1713-hydroxy- 1 8,19-dinor-17a-
pregn-4-en-20-yn-3-one. 

Levonorgestrel contains not less than 98.0 per cent and not 
more than 102.0 per cent of C21112 802, calculated on the dried 
basis. 

Category. Progestogen. 

Dose. As a contraceptive, 150 to 250 µg in combination with 
20 to 5011g of ethinyloestradiol daily. 

Description. A white or almost white, crystalline powder: 
odourless or almost odourless. 

Identification 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levonorgestrel 
RS or with the reference spectrum of levonorgestrel. 

B. When examined in the range 220 run to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum only at about 240 nm. 

C.Melts at about 237° (2.4.21). 

Tests 

Specific optical rotation (2.4.22). -30.0° to -35.0°, determined 
in a 2.0 per cent w/v solution in chloroform 

LEVONORGESTREL 

Test solution. Dissolve 10 mg of the substance under 
examination in 7 ml of acetonitrile with the aid of ultrasound 
and dilute to 10.0 ml with water. 
Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Further dilute 1.0 ml ofthis solution 
to 10.0 ml with the solvent mixture. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octylsilane bonded to porous silica with 
polar incorporated groups (5 gm), 

- mobile phase: A. a mixture of40 volumes ofacetonitrile 
and 60 volumes of water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 0.7 ml per minute, 
- spectrophotometer set at 215 nm and for impurity 0 at 

200 nm, 
- injection volume: 50 IA 

(in min.) 	(per cent v/v) 
Time 	Mobile phase A 

	
Mobile phase B 
(per cent v/v) 

0 100 0 
50 20 80 
55 100 0 

Inject the reference solution. The test is not valid unless the (R2e.4l.a1t4e)d.  substances. 
Determine by liquid chromatography signal-to-noise ratio is not less than 60 for the principal peak 

;,--_.1 .:TV1-44kehrornatogram obtained with reference solution. 
aScoeNtoenntitrmaixeture. 30 volumes of water and;:_7.4.:..voIunits 	wet the reference solution and the test solution. In the 

• chrOmatograrn obtained with the test solution, the area of any 
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ethinylestradiol RS and levonorgestrel RS in the solve& 

mixture. 

Reference solution (c). 
Dilute 1.0 ml of the reference solution 

(a) to 10.0 ml with the solvent mixture. 	 ntat  

Chromatographic system 

-
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 	

) 

- mobile phase: a mixture of 10 volumes of 
methano1, 24 

volumes of acetonitrile and 50 volumes of water, 

- flow rate: 1.2 ml per minute, 

- spectrophotometer set at 220 nm, 

- injection volume: 200111. 
Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ethinylestradiol and 

levonorgestrel is not less than 12.0. 
Inject reference solution (a) and the test solution. The area of 
any secondary peak is not more than the area of principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). The sum of the areas of all the sec ondk in 

arY 

peaksis- 
 not snore than twice the area of the principal pea 

the chromatogram obtained with reference solution (a
a) (2.0 

per cent). Ignore any peak with an area less than the rea of 

LEVONORGESTREL TABLETS 

secondary peak is not more than 3 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.3 per cent). The area of any peak due to levonorgestrel 

impurity 0 at 200 nm is not more than 3 times the area 
e reference 

of the 

principal peak in the chromatogram obtained with th  
of the areas of all the secondary 

solution (0.3 per cent). The sum  
peaks other than levonorgestrel impurity 0 is not more than 

10 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with the reference  

(0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.3 per cent. 

Loss on drying 
(2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105 ° . 

Assay. Weigh 0.1 g, dissolve in sufficient ethanol (95 per 

cent) to produce 100.0 ml, dilute stepwise with 
ethanol (95 

per cent) 
to obtain a solution containing 0.001 per cent w/v of 

Levonorgestrel and measure the absorbance of the resulting 
solution at the maximum at about 241 nm (2.4.7). 

Calculate the content of C211-12802 from the absorbance 
obtained with a 0.001 per cent w/v solution of 

levonorgestrel 

RS in ethanol (95 per cent). 

Storage. 
Store protected from light and moisture, at a 

temperature not exceeding 15°. 

- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of 1.0 per cent w/v solution of g amma_ 

cyclodextrin, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 242 nm, 

- injection volume: 20 pl. 

Inject reference solution (b)• The test is not valid unless the 
resolution between the peaks due to levonorgestrel and 

dextronorgestrel is not less than 1.0. 

Inject reference solution (a) and the test solution. The princ4 

peak in the chromatogram obtained with the test solution 
corresponds to the peak in the chromatogram obtained with 

reference solution (a). 

by liquid chromatography 

the principal peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent). 

Uniformity of content. Complies with the test stated under 
Tablets, as described in the Assay using the following solution 
as test solution. 

Test solution. Disperse one tablet in 5 ml of the mobile phase 
with the aid of ultrasound for 45 minutes and dilute to 10 ml 
with the mobile phase, and centrifuge. Dilute the supernatant 
liquid with the mobile phase to get concentration of 0.0006 per 
cent w/v of levonorgestrel. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a sufficient quantity of the powdered 
tablets and disperse in the mobile phase with the aid of 
ultrasound, filter and dilute if necessary get concentration 
of 0.0006 per cent w/v of levonoregestrel. 

Reference solution. A 0.0006 per cent w/v solution of 
levonorgestrel RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of equal volumes of acetonitrile 

and water, 
flow rate: 1.3 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 25 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C21 H2802 in the tablets. 

. Storage. Store protected from light and moisture. 

Levonorgestrel and Ethinyloestradiol 
Tablets 

Levonorgestrel and Ethinyloestradiol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of levonorgestrel, C 21 1-12802 , and ethinylo-
estradiol, C20H2402• 

Category. Oral contraceptive. 

Dose. One tablet daily for 21 days, subsequent courses 
repeated after 7- day pill free interval (during which withdrawal 
bleeding occurs). 

Usual strengths. Levonorgestrel, 150 pg and Ethinyloestradiol, 
30 pg; Levonorgestrel, 250 pg and Ethinyloestradiol, 30 pg; 
Levonorgestrel, 250 pg and Ethinyloestradiol, 50 pg. 

Identification  

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of ethanol (95 per cent). 

Test solution. Powder 20 tablets finely, triturate with 20 ml of 
dichloromethane, allow the solids to sediment and use the 
clear supernatant liquid. 

Reference solution. A solution containing 0.06 per cent w/v of 
levonorgestrel RS and 0.006 per cent w/v of ethinyloestradiol 
RS in dichloromethane. 

Apply to the plate 40 p.1 of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(80 per cent v/v), heat at 110° for 10 minutes and examine 
under ultraviolet light at 365 nm. The principal spots in the 
chromatogram obtained with the test solution correspond to 
the spots for levonorgestrel (red fluorescence) and ethinylo-
estradiol (orange-yellow fluorescence) in the chromatogram 
obtained with the reference solution. 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Carry out the procedure described under Assay but using the 
following solutions. 

Test solution. Disperse one tablet in 5 ml of mobile phase with 
the aid of ultrasound for 30 minutes, cool and dilute to 10.0 ml 
with the mobile phase. Shake to mix and centrifuge, use the 
clear supernatant liquid. 

Reference solution (a). Weigh accurately a quantity of 
levonorgestrel RS containing 100 times the stated amount of 
Levonorgestrel per tablet, dissolve in sufficient methanol 
(70 per cent) to produce 200.0 ml. Take 2.0 ml of this solution, 
add 2.0 ml of the internal standard solution and use the resulting 
solution. 

Reference solution (b). Weigh accurately a quantity of 
ethinyloestradiol RS containing 100 times the stated amount 
of Ethinyloestradiol per tablet, dissolve in sufficient methanol 
(70 per cent) to produce 200.0 ml. Take 2.0 ml of the solution, 
add 2.0 ml of the internal standard solution and use the resulting 
solution. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 1.5 mg of 
Levonorgestrel with 75 ml of mobile phase with the aid of 
ultrasound for 30 minutes, cool and dilute to 100.0 ml with the 
mobile phase. Shake to mix and centrifuge, use the clear 
supernatant liquid. 

levonorgestrel RS in the solvent mixture. 

Levonorgestrel Tablets 
Levonorgestrel Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 

levonorgestrel ,  C21 F1 2802 .  

Usual strengths. 30 pg, 750 pg; 1.5 mg. 

Identification 
Determine by liquid chromatography (2.4.14). 

Solvent mixture. 20 volumes of water and 80 volumes of 

methanol. 

Test solution. 
Weigh a quantity of powdered tablets containing 

0.15 mg of Levonorgestrel, disperse in 25 ml of the solvent 
mixture, heat on a water-bath at 60° for 10 minutes, cool and 

filter. 

Reference solution (a). A 0.0006 per cent w/v solution of 

Tests 

Related substances. Determine 

(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 

methanol. 

Test solution. 
Weigh a quantity of powder ed tablets containing 

0.18 mg of Levonorgestrel, disperse in 5 ml of the solvent 
mixture, with the aid of ultrasound fo r 30 minutes, stir 
vigorously for 15 minutes centrifuge and use the supernatant 

uid cl 	• 
Reference solution (a). 

Dilute 1.0 ml of the test solution to 

100.0 ml with the solvent mixture. 

Reference solution (b). 
A 0.004 per cent w/v solutionotif 

Reference solution (b). 
A 0.0012 per cent w/v solution of 

norgestrel RS in the solvent mixture. 

Chromatographic system 	
_ - 	_ • ---- 	' 	- 

- a stainless steel column 12.5 cm x 4.6 mm;packed with 
octadecylsilane bonded to porous silica (5 pm), 

plate 
wirmitnhesbiuca g  yt.hinei G  -layer chromatography (2.4.17), coating:the Reference solution (a). A 0.015 per cent w/v solution 

. 	of kvonorgestrel RS in mobile phase. 
• 
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- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

- column temperature: 45°, 
- mobile phase: A. a 0.1 per cent v/v solution of 

orthophosphoric acid in water, 
B. a mixture of 35 volumes of acetonitrile, 

35 volumes ofmethanol, 0.1 volume of orthophosphori c 
acid and 30 volumes of water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 50 pl. 

Time 
(in min.) 

Mobile Phase A 
(per cent v/v) 

Mobile Phase B 
(per cent v/v) 

0 100 0 

30 70 30 

50 28 72 

50.1 0 100 

55 0 100 

55.1 100 0 

70 100 0 

Name 
	 Relative 	Correction 

retention time 	factor  

Levosalbutamol 
	

1.0 

Levosalbutamol impurity D' 
	

1.7 
	

0.3 

Levosalbutamol impurity F2 
	

35 
	

0.8 

I 

Reference solution. A 0.0001 per cent w/v solution of 
levosalbutamol hydrochloride RS in mobile phase A. 

Chromatographic system 

1 542- {(1,1-dimethylethyl)amino}-1-hydroxyethy 1 ] -2-h y dro)  (y-

beauldbliyde betizenesulphonic acid, 

-7 '41(1,1 -tkimethylethyl)amino}methy1]- 4-(phenylmeth ox y )-1  ,3- 

bffiazenedimethanol. 

-zo■••■■ 

• 

LEVOSALBUTAMOL HYDROCHLORIDE IP 2018 IP 2018 
LEVOSALBUTAMOL INHALATION SOLUTION 

HO 

C  I  3H2I NO3,HCI 
	 Mol.Wt. 275.8 

Levosalbutamol Hydrochloride is (R) a'-[(tert-
Butylamino)methy1]-4-hydroxy-m-xylene -  a, a'-diol 

hydrochloride. 

Levosalbutamol Hydrochloride contains not less than 98.0 
per cent and not more than 102.0 per cent of C I3H 2I NO 3 , HC1, 

calculated on the anhydrous basis. 

Category. Bronchodialator. 

Dose. 0.93 mg to 3.75 mg daily, by nebulizat 

Description. A white to off white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levosalbutam ol 
hydrochloride RS or with the reference spectrum of 
levosalbutamol hydrochloride. 

Tests 

pH ( 2.4.24). 4.5 to 5.5, determined on 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in mobile phase A and dilute to 100.0 with mobile 
phase A. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 4.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). 

Enantiomeric purity. Not more than 0.2 per cent of 
S-salbutamol. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 80 mg of Ow substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution. A 0.15 per cent w/v solution of the 
salbutamol RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

glycopeptide teicoplanin bonded to porous silica (5 gm) 
(Such as Astec Chirobiotic T), 

- mobile phase: a mixture of 50 volumes of acetonitrile, 
50 volumes of methanol, 0.3 volume of acetic acid and 
0.1 volume of triethylamine, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 225 nm, 
- injection volume: 40 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to levosalbutamol and 
S-salbutamol is not less than 2.0. 

Inject the test solution and calculate the content of 
S-salbutamol in levosalbutamol hydrochloride by area 
normalization. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.3 per cent, determined on 
0.2 g, using Method 3. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in 100.0 ml of mobile phase A. 

Reference solution. A 0.01 per cent w/v solution of 
levosalbutamol hydrochloride RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 itimliticked-Wi 

octadecylsilane bonded to porous silic; (5 pat), 
- column temperature. 35°,  

- mobile phase: A. a 0.1 per cent v/v solution of 
orthophosphoric acid in water, 

B. a mixture of35 volumes of acetonitrile, 
35 volumes ofmethanol, 0.1 volume of orthophosphoric 
acid and 30 volumes of water, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 
(in min) 

Mobile Phase A 
(per cent v/v) 

Mobile Phase B 
(per cent  v/v) 

0 91.5 8.5 
15 91.5 8.5 

15.1 0 100 
20 0 100 

20.1 91.5 8.5 
30 91.5 8.5 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 13H21 NO3, HCI. 

Storage. Store protected from light and moisture. 

Levosalbutamol Inhalation Solution 
Levosalbutamol Hydrochloride Inhalation Solution 

Levosalbutamol Inhalation Solution is a sterile, aqueous 
solution of levosalbutamol hydrochloride prepared with 
sodium chloride. 

Levosalbutamol Inhalation Solution contains not  less  than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of levosalbutamol, C 13 H2 NO3. 

Usual strengths. 0.31 mg per 3.0 ml; 0.63 mg per 3.0 ml; 
1.25 mg per 3.0 ml. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution. 

Tests 

Reference solution (b). A 0.003 per cent w/v solution 

of ethinylostradiol RS in mobile phase. 

Reference solution (c). Dilute reference solution (a) and 
reference solution (b) with mobile phase to obtain a solution 
having a concentration similar to the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 35 volumes of acetonitrile, 

15 volumes of methanol and 45 volumes of water, 

- flow rate: 1 to 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the two major peaks is not less than 2.5, 
and the relative standard deviation for replicate injections is 
not more than 2.0. 

Inject the reference solution and the test solution. The relative 
retention time with reference to levonorgestrel for 
ethinyloestradiol is about 0.7. 

Calculate the contents of C21 H2802 and C20H2402 in the tablets. 

Storage. Store protected from moisture. 

Levosalbutamol Hydrochloride 
R- Albuterol Hydrochloride 

C(C H3  ) 3  
HCI 

4.5. 

ces. Determine by liquid chromatography 
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1P 2018 	I IP 2018 
LEVOSALBUTAMOL SULPHATE 

Solvent mixture. Dissolve 9.0 g of sodium chloride in 950 ml 

of water, adjust the pH to 4.0 with dilute sulphuric acid and 

dilute to 1000 ml with water. 

Test solution. Dilute a volume of inhalation solution containing 
10 mg of Levosaibutamol Hydrochloride in 100.0 ml of the 

solvent mixture. 

Reference solution. A 0.0001 per cent w/v solution of 

levosalbutamol hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 

- column temperature: 45°, 
- mobile phase: A. a 0.1 per cent v/v solution of 

orthophosphoric acid in water, 
B. a mixture of35 volumes of acetonitrile, 

35 volumes of methanol, 0.1 volume of 

orthophosphoric acid and 30 volumes of water, 

- a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 50 pl. 	

Mobile Phase B 

	

Time 	Mobile Phase A 
(per cent v/v) (in min.) 	(per cent 	v/v) 

0 0 	 100 
30 

	

30 	 70 
72 

	

50 	 28 
100 

	

50.1 	 0 
100 

	

55 	 0 
0 

	

55.1 	100 
0 

	

70 	 100 

Name 
retention time 	factor 

Levosalbutamol (Retention time: 
about 11 minutes) 	 1.0 

Levosalbutamol impurity D' 	1.7 
	

0.3 

Levosalbutamol impurity F 2 	3.5 
	

0.8 

' 5-[2- 1( 1, 1 -dimethylethyl)amino - 1 -hydroxyethy11-2-hydroxy-benzaldehyde 
benzenesulphonic acid, 

2 a[1( 1,1-dimethylethyl)amino;methy 1 1 -4- (phenylinethoxy )-1,3-  

benzeneditnethanol. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 4.0. 

Osmolality (2.4.23). 280 to 320 mOsmol per kg. 

Other tests. Comply with the test stated under Inhalatioli 

Preparations. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 9.0 g of sodium chloride in 950 ml 

of water, adjust the pH to 4.0 with dilute sulphuric acid and 

dilute to 1000 ml with water. 

Test solution. Dilute a volume of inhalation solution containing 

10 mg of levosalbutamol hydrochloride to 100.0 ml with the 

solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of 

levosalbutamol hydrochloride RS in the solvent mixture. 

- mobilephase: A. a 0.1 per cent v/v solution of 
orthophosphoric acid in water, 

B. a mixture of35 volumes ofacetonitrile, 
35 volumes of methanol, 0.1 volume of orthophosphoric 
acid and 30 volumes of water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 91.5 8.5 
15 91.5 8.5 

15.1 0 100 
20 0 100 

20.1 91.5 8.5 
30 91.5 8.5 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I3H2INO3  in the inhalation solution. 
Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Labelling. The label indicates the dose and that the ampoules 
should be discarded if the solution is not colourless. 

Levosalbutamol Sulphate 

(R)-Albuterol Sulphate 

H 2 SO 4  

2 

(C13H2 1 NO3 )2. H2SO4 	 Mol. Wt. 576.7 

Category. 132  -adrenoreceptor agonist. 

Dose. 1 to 2 mg thrice daily. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with levosalbutamol 
sulphate RS or with the reference spectrum of levosalbutamol 
sulphate. 

B. When examined in the range 200 to 350 nm (2.4.7), a 0.002 
per cent w/v solution in methanol shows absorption maxima 
at about 227 nm and 278 nm. 

Tests 

Specific optical rotation (2.4.22). - 30° to - 40°, determined on 
1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve about 100 mg of the substance under 
examination in 50 ml of the mobile phase. 

Reference solution. A 0.1 per cent w/v solution of 
levosalbutamol sulphate RS in the mobile phase. Dilute 1.0 ml 
of this solution to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octylsilane bonded to porous silica (5 fun) (such as 
Waters symmetry C8), 

- mobile phase. a mixture of 22 volumes of acetonitrile 
and 78 volumes of a solution containing 0.29 per cent 
w/v of sodium heptanesulphonate and 0.25 per cent 
w/v of potassium dihydrogen phosphate dihydrate, 
adjusted to pH 3.7 with orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 

more than is not more than twice the area of the principal peak 
in the chromatogram obtained with the test solution 
(2.0 per cent). 

Enantiomeric purity. The content ofS-salbutamol is not more 
than 2.5 per cent. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. Dissolve 9.0 g of sodium chloride in 950 ml 

of water, adjust the pH to 4.0 with dilute sulphuric acid and 
dilute to 1000 ml with water. 

Test solution. Dilute the inhalation solution with the solvent 
mixture to obtain a solution of 100 .tg per ml. 

Reference solution. Prepare a solution of salbutamol RS in 
the solvent mixture containing twice the concentration of the 
test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

glycopeptide teicoplanin bonded to porous silica (5 um) 
(Such as Astec Chirobiotic T), 

- mobile phase: a mixture of 50 volumes of acetonitrile, 

50 volumes of methanol, 0.3 volume of acetic acid and 

0.1 volume of triethylamine, 

- flow rate: 1.0 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 50 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to levosalbutamol and 
S-salbutamol is not less than 2.0. 

Inject the test solution and calculate the content of 
S-salbutamol by area normalisation. 

Relative 	Correction 	Sterility (2.2.11). Complies with the test for sterility. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution. the area of any Chromatographic system 
secondary peak is not more than the area of the :principal -peak 	- 	stainless steel column 15 cm x 4.6 mm, packed with 

in the chromatogram obtained with the test solution (1.0 -  per 	-octadecylsilane bonded to porous silica (5 um), 

cent) and the sum of areas of all the secondary peaks is -not 	
- column temperature: 35°, 

• 

H OH H 
N 

C (CH 3  )3  

and not more than 102.0 per cent of (C 13 H2I ND-5)2  H-SO4,.1.--:Oe chromatogram obtained with the reference solution 
calculated on the dried basis. 	 ., c 	' -- -.W-_-  (1.0 per cent). 

,-/----------- ,, 

HO 	 Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

OH 	 than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 

Levosalbutamol Sulphate is (R)-2-tert-butylamino-1-(4- in the chromatogram obtained with the reference solution hydroxy-3-hydroxymethylphenyl)ethanol sulphate. 	(0.5 per cent) and the sum of the areas of all the secondary 
Levosalbutamol Sulphate contains not less thart -58-.0peedent pealwis not more than twice the area of the principal peak in 



CH 3 H  

NNCH3  

o 	CH3 3 

Storage. Store protected from moisture. 

Lignocaine Hydrochloride 
Lidocaine Hydrochloride 

IP 2018 	 IP 2018 
LIGNOCAINE HYDROCHLORIDE LEVOSALBUTAMOL SULPHATE 

Enantiomeric purity. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve about 10 mg of the substance under 
examination in 4 ml of methanol and dilute to 10.0 ml with the 

mobile phase. 

Reference solution. Dissolve 10 mg of Salbutamol sulphate 

RS in 4 ml of methanol and dilute to 10.0 ml with the mobile 

phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, bonded to porous 

silica (5 pm), (Such as Chirex 3022), 

- mobile phase. a mixture of 70 volumes of n-hexane, 

23 volumes of dichloroethane, 7 volumes of methanol 

and 0.1 volume of trifluoroacetic acid, 

flow rate: 0.8 ml per minute, 
- spectrophotometer set at 225 nm, 

- injection volume: 104 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to levosalbutamol and 
dextrosalbutamol is not less than 1.0. The first peak is due to 
dextrosalbutamol and the second peak is due to 

levosalbutamol. 

Inject the reference solution and the test solution. Run the 
chromatogram for 60 minutes. The content of the peak due to 
(S)-salbutamol sulphate is not more than 1.0 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 

on 1.0 g at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
this solution to 50.0 ml with the mobile phase. 

Reference solution. A 0.005 per cent w/v solution of 

levosalbutamol sulphate RS in the mobile phase. 

Chromatographic system as described under Related 

substances. 

C14H22N20 	 Mol. Wt. 234.3 

Lignocaine is acetamide, 2-(diethylamino)-N-(2,6- 
dimethylpheny1)-; 2-(Diethylamino)-2',6'-acetoxylidide. 

Lignocaine contains not less than 97.5per cent and not more 

than 102.5 per cent of C I4H22N 20. 

Category. Local anaesthetic. 

Dose. 5 mg to 300 mg daily. 

Description. A white or slightly yellow, crystalline powder 

and characteristics odour. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine RS 

or with the reference spectrum of lignocaine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. Melting range (2.4.21). 66° to 69°.  

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 80 volumes of a solution 

prepared by diluting 50 volumes of glacial acetic acid 
to 980 volumes of water, adjusted to pH 3.4 with 
I M sodium hydroxide and 20 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 

Inject reference solutions (b) and (c). The test is not valid 
unless the resolution between the peaks due to lignocaine 
and methylparaben is not less than 3.0 obtained with reference 
solution (c) and the relative standard deviation for replicate 
injections is not more than 1.5 per cent obtained with reference 
solution (a) 

oe' 
Inject reference solution (a) and the test solution. 

Calculate the content of C14H 22N20 

Storage. Store at a temperature not exceeding 30° 

Lignocaine Oral Topical Solution 
Lidocaine Oral Topical solution 

Lignocaine Oral Topical Solution contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of lignocaine, C14I-122N20. It contains a suitable flavour. 

Usual strengths. 2 per cent w/v; 4 per cent w/v. 

Identification 

Transfer a quantity of Oral Topical Solution, containing 
250 mg of lignocaine, to a separator with 20 ml of water and 
extract with 20 ml of chloroform. Wash the chloroform extract 
with 20 ml of water and evaporate the chloroform extract to 
dryness in a current of warm air. Dissolve the residue in hexane, 
evaporate in a current of warm air and dry the residue in vacuum 
over silica gel for 24 hours, crystalline precipitate is produced. 
The precipitate complies with the following tests. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine RS 
or with the reference spectrum of lidocaine. 

Tests 

Other tests. Comply with the tests stated under Oral Solution. 

Assay. Transfer an accurately measured volume containing 
about 0.15 g of lignocaine to a 125 ml conical flask, and protect 
from atmospheric moisture with a stopper fitted with a tube 
Containing silica gel. Add 20 ml ofglacial acetic acid. Titrate 

immediately with 0.1 M perchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02343 g of 
C141-122N20. 

HCI, H 2 O 

CI4H22N20,HC1,H20 	 Mol. Wt. 288.8 

Lignocaine Hydrochloride is 2-diethylaminoaceto-
2',6'-xylidide hydrochloride monohydrate. 

Lignocaine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of CI4H22N 20,HCI, calculated 
on the anhydrous basis. 

Category. Local anaesthetic; antiarrhythmic. 

Dose. As local anaesthetic, upto 200 mg as a single dose, 
when given with adrenaline; as antiarrhytlunic, by intravenous 
infusion, 50 to 100 mg at the rate of 1 to 2 mg per minute. 

Description. A white, crystalline powder; odourless or 
practically odourless. 

Identification 

Inject the reference solution. The test is not valid unless the 
theoretical plates for the principal peak is not less than 2000, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 

2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of (C1311 21NO3)2. 11 2904- 

Storage. Store at a temperature not exceeding 'S0°._ 

Lignocaine 

Lidocainc 

Tests 

Chlorides (2.3.12). Dissolve 7.14 g of the substance under 

examination in water add 10 ml of dilute nitric acid, dilute to 

50 ml with water. The resulting solution complies with the 

limit test for chlorides (35 ppm). 

Sulphates (2.3.17). 0.15 g complies with the limit test of 

sulphates (1000 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 85 mg of the substance under 
examination with heating, if necessary in 0.5 ml of 1 M 

hydrochloric acid and dilute to 50.0 ml with the mobile phase. 

Reference solution (a). Dissolve 85 mg lignocaine RS with 

heating if necessary in 0.5 ml of 1 M hydrochloric acid and 

dilute to 50.0 ml with the mobile phase. 	 ),.1 

Reference solution (b). A 0.022 per cent w/v solution of 

methylparaben,in the mobile phase. 

" Reference solution (c). A solution containing 2 volumes of 
reterence solution (b) and 20 volumes of reference solution (a). 

• 

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D and E may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
hydrochloride RS or with the reference spectrum of lignocaine 
hydrochloride. 

B.To 10 ml of a 2.5 per cent w/v solution add sodium hydroxide 
solution till alkaline and filter. Wash the residue with water, 
dissolve half of the residue in 1 ml of ethanol (95 per cent) 
and add 0.5 ml of a 10 per cent w/v solution of cobalt chloride; 
a bluish-green precipitate is produced. 

C. To 5 mg add 0.5 ml of fuming nitric acid, evaporate to 
dryness on a water -bath, cool, dissolve the residue in 5 ml of 
acetone and add 1 ml of 0.1 M ethanolic potassium 
hydroxide; a green colour is produced. 

D.- Distolveill'g in 10 ml of water and add 10 ml of picric acid 
solutiOn, The mcipitate, after washing with water and drying, 
melts at about 229° (2.4.21). 

24-35 
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dropwise and, after each addition, swirl vigorously, allow to 
separate and swirl gently for 5 seconds. The end-point is 
indicated when the colour of the chloroform layer changes 
from green to pinkish-grey. Carry out a blank titration. 

1 ml of 0.005 M dioctyl sodium sulphosuccinate is equivalent 
to 0.001354 g of C I4H22N20,HC1. 

Determine the weight per ml of the gel (2.4.29), and calculate 
the percentage of C I4H22N20,HC1, weight in volume. 

Storage. Store in suitable tamper-proof containers holding 
sufficient of the gel for use on one occasion, and at a 
temperature not exceeding 30°. The gel should not be frozen. 

Labelling. The label states (1) that the contents are sterile; (2) 
the strength in terms of the equivalent amount of anhydrous 
lignocaine hydrochloride; (3) that any of the gel not used in a 
single application should be discarded. oe' 

Lignocaine Injection 
Lignocaine Hydrochloride Injection; Lidocaine 
Hydrochloride Injection; Lidocaine Injection 

Lignocaine Injection is a sterile solution of Lignocaine 
Hydrochloride in Water for Injections. 

Lignocaine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of lignocaine 
hydrochloride, C 14f122N20,HC1,H20. 

Usual strengths. 0.2 per cent w/v; 1.0 per cent w/v; 5.0 per 
cent w/v. 

Description. A clear colourless solution. 

Identification 

A.To a volume containing 0.1 g of Lignocaine Hydrochloride 
add sufficient sodium hydroxide solution to make alkaline, 
filter, wash the residue with water, dissolve in 1 ml of ethanol 
(95 per cent), add 0.5 ml of a 10 per cent w/v solution of 
cobalt chloride and shake for 2 minutes; a bluish-green 
precipitate is formed. 

B.To a volume containing 0.1 g of Lignocaine Hydrochloride 
add 10 ml of picric acid solution; the precipitate, after washing 
with water and drying at 105°, melts at about 229° (2.4.21). 

C.It gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 7.0. 

2,6-Dimethylaniline. To a volume containing 25 
Lignocaine Hydrochloride add water if necessary to produce 

10 ml, add 2 M sodium hydroxide until the solution is just 
alkaline and extract with three quantities, each of 5 ml, of 
chloroform. Dry the combined chloroform extracts over 
anhydrous sodium sulphate, filter, wash with a further 5 ml of 
chloroform and evaporate the filtrate to dryness at a pressure 
of 2 kPa. Dissolve the residue in 2 ml of methanol, add 1 ml of 
a 1 per cent w/v solution of 4-dimethylamino-benzaldehyde 
in methanol and 2 ml ofglacial acetic acid and allow to stand 
at room temperature for 10 minutes. Any yellow colour 
produced is not more intense than the colour produced by 
repeating the operation using 10 ml of a solution in water 
containing 1 lig per ml of 2,6-dimethylaniline in place of the 
preparation under examination (400 ppm). 

Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Units 
per mg of lignocaine hydrochloride. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Make an accurately measured volume containing about 
0.1 g of Lignocaine Hydrochloride alkaline with 2 Msodium 
hydroxide and extract with three quantities, each of 20 ml, of 
chloroform, washing each extract with the same 10 ml of water. 
Filter the washed extracts through a filter paper moistened 
with chloroform, wash the filter with 10 ml of chloroform, 
combine the washings with the filtrate. Titrate with 0.02 M 
perchloric acid, using crystal violet solution as indicator. 

1 ml of 0.02 M perchloric acid is equivalent to 0.005776 g of 
C I 4H22N2 0 SC1,112 0 . 

Lignocaine Hydrochloride Topical 
Solution 
Lidocaine Hydrochloride Topical solution 

Lignocaine Hydrochloride Topical Solution contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of lignocaine hydrochloride,C14H22N20,HC1. 

Category. Topical anaesthetic agent. 

Usual strengths. 2 per cent w/v; 4 per cent w/v. 

Identification 

A. Transfer a quantity of topical solution, containing 200 mg 
of lignocaine hydrochloride, to a separator extract with four 
15 ml portions of chloroform, discarding the chloroform 
extracts. Add 2 ml of 2 Msodium hydroxide to the aqueous 
solution remaining in the separator, and extract with four 15 ml 

- portiofiidchRitoform. Combine the chloroform extracts, and 
mg of evaporate tlk filtrate to dryness on a water-bath using a 

am. The residue complies with the following tests. 
- 	̀•5 

• 

LIGNOCAINE HYDROCHLORIDE 

E. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. 
A 5.0 per cent w/v solution in carbon 

dioxide free water 
is clear (2.4.1), and colourless (2.4.1). 

pH 
(2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution. 

Heavy metals 
(2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method A (10 ppm). 

Sulphates. Dissolve 0.2 g in 20 ml of water, add 2 ml of 

3 M hydrochloric acid, 
mix and divide into two parts. To one 

part add 1 ml of barium chloride solution; 
no more opalescence 

is produced than in the remaining portion of the solution to 

which nothing has been added. 
per cent w/v solution in 

add 1 
,6-

Dimethylaniline. To 2 ml of a 2.5 p 
2 	 ml of a 1 per cent w/v solution of 
methanol (solution A),  
4-dimethylaminobenzaldehyde in methanol and 2 ml of 

glacial acetic acid and allow to stand for 10
more intense than 
minutes at room 

temperature. Any yellow colour produced is  
usin 2 ml of methanol in 

using a mixture of 1 ml of a solution of 
2,6-dimethylaniline 

in B. Dissolve 20 mg in 1 ml of 
ethanol (95 per cent), add 0.5 ml that obtained by repeating the 

place of solution A and less intense than the colour prode
ucd 

methanol containing 5 lig pe r ml and 1 ml of methanol 
in place of a 10 per cent w/v solution of 

cobalt chloride and 0.5 ml of 

5 M sodium hydroxide 
and shake for 2 minutes; a bluish green 

precipitate is produced. 
C. Dissolve 40 mg in 5 ml of 1 per cent w/v solution 

ofcetrimide, 

add 1 ml of 5 Msodium hydroxide and 1 ml of bromine water; 

a yellow colour is produced. 

of solution A (100 ppm). 

Sulphated ash 
(2.3.18). Not more than 0.1 per cent. 

Water 
(2.3.43). 5.0 to 7.5 per cent, determined on 0.25 g. 

Lignocaine Gel contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of anhydrous 

lignocaine hydrochloride, C141-122N20,HC.  

Usual strengths. 
The equivalent of 1 per cent and 2 per cent 

w/v of anhydrous lignocaine hydrochloride. 

Identification 
To a quantity of the gel containing 80 mg of anhydrous 

lignocaine hydrochloride add 4 ml of 
hydrochl 

cool
oric 

 transfer 
acid and 

 heat on a water-bath for 10 minutes. Allow to , 
a separating funnel with the aid of 20 ml of w d 

ex  d  tract 
 

sodium hydroxide 
until precipitation is complete l ater, 

a 
and 	

M 

with two quantities, each of 20 ml, of 
chloroform. Filter the 

chloroform extracts through 
anhydrous sodium sulphate and 

evaporate the filtrate to dryness on a water-bath using a stream 
of nitrogen. The residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

lignocaine 
the 

hydrochloride RS 
treated in the same manner with 

reference spectrum of lignocaine. 

Assay. Weigh 0.5 g, dissolve in 30 ml of 
anhydrous glacial 

acetic acid, add 6 ml of 
mercuric acetate solution. Titre 

with 0.1 M perchloric acid, using crystal violet solution as 

indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.02708 g of 

C 14H22N20,HC1. 
Lignocaine Hydrochloride intended for use in the 
manufacture of parenteral preparations without a furt 

bacterial 

endotoxins complies with the following additional 

requirement. 

Bacterial endotoxins 
(2.2.3). Not more than 1.1 Endotoxin Units 

per mg of lignocaine hydrochloride. 

Storage. Store protected from moisture. 

Tests 

pH (2.4.24). 6.0 to 7.0. 

2,6-
Dimethylaniline. 

Mix a quantity of the gel containing 

15 mg of anhydrous lignocaine hydrochloride with suff 

er cent 
of the 
icient 

water 
to produce 3 ml, using a rotary mixer. To 2 ml o 

resulting solution, add 1 ml of a freshly prepared 1 per 

 solution of 4-dimethylaminobenzaldehyde in methanol. 

w 
Mix thoroughly using a rotary mixer. Add 2 ml 

ofglacial acetic 

acid 
and allow to stand for 10 minutes. Any yellow colour 

produced is not more intense than that obtained by using a 

mixture of 2 ml of a solution of 
2,6-dimethylaniline in methanol 

containing 2 per ml in place of the solution of the gel 

(400 ppm). 

Sterility 
(2.2.11). Complies with the test for sterility. 

Other tests. 
Comply with the tests stated under Gels. 

Lignocaine Gel 
Lignocaine Hydrochloride Gel; Lidocaine Hydrochloride 

Assay. 
Weigh accurately a quantity containing about 10 mg 

of anhydrous lignocaine hydrochloride and disperse in 20 rni 

of water. Add 5 ml of acetate buffer pH 2.8, 120 ml o 

Gel

f ch/oroforrn 

Lignocaine Gel is a sterile solution of LignocainerochtOride :" and S-fril of 

difttethyl yellow-oracet blue B solution and titrate 

in a suitable water-miscible base. It may contain suitable with 
-0.005 M dioctyl sodium sulphosuccinate 

swirling 

antioxidants, stabilisers and antimicrobial preery tives. 
	

Kigorously, until near the end-point, then add the titrant 
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
hydrochloride RS treated in the same mnanner or with the 
reference spectrum of lignocaine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a). 

Tests 

pH (2.4.24). 5.0 to 7.0. 

Related substances. Determine by liquid chromatography 
(2.4.14), using solvent mixture and mobile phase as described 
under Assay. 

Test solution. Dissolve 20 mg of lignocaine hydrochloride in 
10.0 ml of the mobile phase. 

Reference solution (a). A solution containing 0.00026 per 
cent w/v of lignocaine RS, 0.00039 per cent w/v of ropivacaine 
impurity A RS (2,6-dimethylaniline hydrochloride) and 0.0003 
per cent w/v of lignocaine impurity HRS in the mobile phase. 

Reference solution (b). A solution containing 0.00017 per cent 
w/v of lignocaine RS, 0.00026 per cent w/v of ropivacaine 
impurity A RS and 0.0002 per cent w/v of lignocaine impurity 
HRS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p,m), 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50 p.l. 

Name 
	 Relative 

retention time 

Lignocaine 
	 1.0 

Dimethylaniline 
	

32 

Lidocaine impurity H' 
	

3.8 

'N -(chloroacety1) -2,6 -xy I idide. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to lignocaine 
impurity H and ropivacaine impurity A is not less than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to lidocaine impurity H is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (b) (0.1 per cent) and the area of any peak 
due to ropivacaine impurity A is not more than 0.8 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (b) (0.1 per cent). The'area of Any 
secondary peak is not more than 6 times the area of the 
principal peak in the chromatogram obtained with reference 

solution (b) (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than 23 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) (2.0 
per cent). Ignore any peak with an area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Other tests. Comply with the tests stated under Oral Liquid& 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 5 volumes of glacial acetic acid and 93 
volumes of water, adjusted the pH to 3.4 with 1 M sodium 
hydroxide. 

Test solution. Measure a volume containing 20 mg of 
Lignocaine Hydrochloride to 10.0 ml with the mobile phase. 

Reference solution (a). Transfer 20.0 mg of lignocaine 
hydrochloride RS to 10.0 ml volumetric flask, add 0.1 ml of 
1 M hydrochloric acid and dilute to volume with mobile phase. 

Reference solution (h). A 0.022 per cent w/v solution of 
methylparahen RS in the mobile phase. 	 it 
Reference solution (c). Dilute 2.0 ml of reference solution (bI 
to 20 ml with the reference solution (a). 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed Witi 

octadecylsilane bonded to porous silica (51..tm), 	• 
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 40 volumes of solvent mixture. 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm 
- injection volume: 20 pl. 

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to lignocaine and 
methylparaben is not less than 3.0 obtained with reference 
solution (c) and the relative standard deviation for replicate 
injections is not more than 1.5 per cent obtained with reference 
solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the content of the lignocaine hydrochloride, 
C 141-122N 20,11C1. 

Storage. Store protected from moisture. 

Lignocaine and Adrenaline Injection 

Lidocaine Hydrochloride and Adrenaline Bitartrate 

Injection; Lidocaine and Adrenaline Injection 

LignOtaine and Adrenaline Injection is a sterile solution of 
Lignocaine Hydrochloride and Adrenaline Bitartrate in Water 
for Injections. 

Lignocaine and Adrenaline Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of lignocaine hydrochloride, C 141122N20,HCI,H20 and 
not less than 87.5 per cent and not more than 112.5 per cent of 
the stated amount of adrenaline, C 9H 13NO3 . 

Usual strength. Lignocaine Hydrochloride, 20 mg per ml and 
adrenaline, 0.01 mg per ml. 

Description. A clear colourless solution. 

Identification 

A. To 5 ml add 1 ml of hydrochloric acid, cool to 0°, add 5 ml 
of a 1 per cent w/v solution of sodium nitrite and pour the 
mixture into 2 ml of 2-naphthol solution containing 1 g of 
sodium acetate; no red colour is produced. 

B.To 10 ml add 4 ml of disodium hydrogeg phosphate solution 
and sufficient 0.1 M iodine to produce a distinct brown colour. 
Add 0.01 M sodium thiosulphate to remove the excess of 
iodine; a pink colour is produced. 

C. To 3 ml add 3 ml of water and 6 ml of picric acid solution, 
shake gently and allow to stand until the precipitate becomes 
crystalline; the precipitate, after washing with water and 
drying at 105°, melts at about 229° (2.4.21). 

Tests 

pH (2.4.24). 3.0 to 4.5. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For lignocaine hydrochloride  -  Make an accurately 
measured volume containing 0.1 g of Lignocaine Hydrochloride 
alkaline with 2 M sodium hydroxide and extract with three 
quantities, each of 20 ml, of chloroform, washing each extract 
with the same 10 ml of water. Filter the washed extracts through 
a filter paper moistened with chloroform, wash the filter with 
10 ml of chloroform, combine the washings with the 
filtrate.Titrate with 0.02 Mperchloric acid, using crystal violet 
solution as indicator. 

1 ml of 0.02 Mperchloric acid is equivalent to 0.005776 g of 
C4122N20,HC1,H20. 

For adrenaline - Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Dissolve 8.0 g of tetramethylammonium 
hydrogen sulphate, 2.2 g of sodium heptanesulphonate, add 
2 ml of 0.1 M disodium edetate to a mixture of 900 ml of water 
and 100 ml of methanol , adjusted to pH 3.5 using 1M sodium 
hydroxide. 

Reference solution (a). Dilute 5.0 ml of a 0.01 per cent w/v 
solution of adrenaline acid tartrate RS to 100.0 ml with the 
solvent mixture. 

Reference solution (b). A mixture of 5 ml of reference solution 
(a) with 5 ml of a 0.001 per cent w/v solution of noradrenaline 
acid tartrate in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a solution prepared by dissolving 4.0 g of 

tetramethylammonium hydrogen sulphate, 1.1 g of 
sodium heptanesulphonate, add 2 ml of 0.1 M disodium 
edetate to a mixture of 950 ml of water and 50 ml of 
methanol and adjusting to pH 3.5 with 1M sodium 
hydroxide, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 205 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 9H 13NO3 . 

Storage. Store protected from light. 

Labelling. The label states the strength ofAdrenaline Bitartrate 
in terms of the equivalent amount of adrenaline. 

Lignocaine and Dextrose Injection 

Lignocaine Hydrochloride and Dextrose Injection; 
Lidocaine Hydrochloride and Dextrose Injection; 
Lidocaine and Dextrose Injection 

Lignocaine and Dextrose Injection is a sterile solution of 
Lignocaine Hydrochloride and Dextrose in Water for Injections. 

Lignocaine and Dextrose Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amounts of lignocaine hydrochloride, C I4H22N20,HC1,H20, and 
dextrose, C6H120 6,H20. 

Usual strength. Lignocaine Hydrochloride 50 mg per ml and 
Dextrose 75 mg per ml. 

Description. A clear colourless or slightly yellow solution. 

Identification 

IP 2018 	
LIGNOCAINE AND DEXTROSE INJECTION 

A. To a volume containing about 0.5 g of Lignocaine 
Hydrochloride in a separator add 2 ml of 2 M sodium hydroxide 

Test solution. Dilute a volume of injection to Obtidiri asv1uoah andegiikt with four quantities, each of 15 ml, of chloroform. 
containing 0.0005 per cent w/v of adrenaline. Dilute 5.0 tnl of4i .ComIjine the -chloroform extracts and evaporate the solution 
the resulting solution to 10 ml with the solvent mixtureJ-* 11 to dryness with the aid of a current of air. Dissolve the residue 



LIGNOCAINE AND DEXTROSE INJECTION 
IP 2018 

LINCOMYCIN HYDROCHLORIDE 

in 2 ml of hexane, evaporate with the aid of warm air and dry 
the residue over silica gel for 24 hours at a pressure not 
exceeding 0.7 kPa. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with lignocaine hydrochloride RS treated in the 
same manner or with the reference spectrum of lignocaine. 

B. To a volume containing 0.1 g of Dextrose add 10 ml of water 

and 3 ml of potassium cupri-tartrate solution and heat; a red 

precipitate is produced. 

Tests 

pH (2.4.24). 3.0 to 7.0. 

Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Units 
per mg of lignocaine hydrochloride. 

Other tests. Comply with the tests described under Parenteral 
Preparations (Injections). 

Assay. For lignocaine hydrochloride-Make an accurately 
measured volume containing about 0.1 g of Lignocaine 
Hydrochloride alkaline with 2 M sodium hydroxide and extract 
with three quantities, each of 20 ml, of chloroform, washing 

each extract with the same 10 ml of water. Filter the washed 
extracts through a filter paper moistened with chloroform, 

wash the filter with 10 ml of chloroform, combine the washings 
with the filtrate. Titrate with 0.02 M perchloric acid, using 

crystal violet solution as indicator. 

1 ml of 0.02 M perchloric acid is equivalent to 0.005776 g of 

C 141-122N20,HC1,H20. 

For dextrose - To an accurately measured volume containing 
2 g to 5 g of Dextrose add sufficient water to produce 100.0 ml. 
Mix well, allow to stand for 30 minutes and determine the 
optical rotation in a 2-dm tube (2.4.22). The observed rotation 
in degrees multiplied by 1.0425 represents the weight, in g, of 
dextrose, C6H 1206,H20 in the volume taken for assay. 

Storage. Store in single dose containers in a cool place.  

Tests 

pH (2.4.24). 8.7 to 9.7, determine in 1.0 per cent w/v solution or 
in the undiluted sample. 
Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 
NOTE - Store the solution at or below 10°. 

Reference solution (c). A solution containing 0.0002 per eel 
w/v of lignocaine RS and prilocaine hydrochloride RS 4 
mobile phase A. 

Name 	 Relative 
retention time 

Correction 
factor 	I ' 

o-Toluidinem2  0.38 0.43 

n-Chloroacety1-2,6-xylidine" 3  0.54 1.0 

2,6-Dimethylaniline"3  0.67 0.30 

Prilocaine' 1.00 

2-Diethylaminoaceto- 
2,4-xylidine" 1.33 1.25 

Lignocaine 2.14 

n-Dichloroacety1-2,6-xylidine" 3  2.98 0.45 

Any other individual related 
compounds (P)2  1.0 

Total related compounds, 
excluding o-toluidine 
'Relative to the prilocaine peak, 

2 P designates a prilocaine related compound, 

3 L designates a lidocaine related compound. 

Inject reference solutions (b) and (c).The test is not valid 
unless the resolution between the peaks due to prilocaine and 
prilocaine related compound B is not less than 1.4 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (c). 

2,6-xylidine is not more than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.1 per cent). The area of any peak corresponding to any 
other individual related compounds is not more than 0.2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.2 per cent). The sum of all the 
secondary peaks excluding o-toludine is not more than the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent). 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Store the solution at or below 10°. 

Test solution. Disperse a quantity of the cream containing 
about 20 mg of Lignocaine in 100.0 ml volumetric flask. Add 5 
ml of 5M sodium hydroxide and mix, Add 5 ml of 5M 
hydrochloric acid and dilute to 100.0 ml Ah the mobile phase 
A and filter. 

Reference solution (a). A solution containing each of 0.02 per 
cent w/v of lignocaine RS and prilocaine hydrochloride RS 
in the mobile phase A. 

Reference solution (b). Dissolve an accurately weighed 
quantity ofprilocaine related compound B RS in the reference 
solution and dilute quantitatively and stepwise if necessary, 
with the reference preparation to obtain a solution having a 
known concentration of about 0.008 per cent w/v of prilocaine 
related compound B. 
Chromatographic system 

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 gm), 

- column temperature: 40°, 
- sample temperature: 10°, 
- mobile phase: A. a buffer solution prepared by 

dissolving 2.73 g of monobasic potassium phosphate 
in 630 ml of water, adjusted to pH 7.2 with 5M sodium 
hydroxide and dilute to 1000 ml with acetonitrile. 

B. a buffer solution prepared by 
dissolving 2.73 g of monobasic potassium phosphate 
in 900 ml of water, adjusted to pH 7.2 with 5M sodium 
hydroxide and dilute to 1000 ml with acetonitrile. 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute 
- spectrophotometer set at 232 nm, 
- injection volume: 50 gl. 

(in min.) 
Time 	Mobile phase A 

	
Mobile phase B 

(per cent v/v) 
	

(per cent v/v)  

The relative retention times are 1.0 for prilocaine, 1.09 for 
prilocaine related compound B, and 2.14 for lidocaine.

. 

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks of prilocaine and prilocaine 
related compound B is not less than 1.4. 

Inject reference solution (a).The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 1.5 based on the prilocaine 
peak and the relative standard deviation for replicate injections 
is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the contents of C I4 H22N20 and CI3H2oN20 in the 
cream. 

Storage. Preserve in collapsible tubes or tight containers at a 
temperature not exceeding 30°. Protect from freezing. 

Labelling. The label states the strength of Prilocaine 
Hydrochloride in terms of the equivalent amount ofprilocaine. 

Lincomycin Hydrochloride 

H3C

\ CH3 	
CH 3  

H 
-N 	 H 

H 

HO 	0 	• HCI. H2O 
OH 

SCH 3  
OH 

C18H34N206S,HCI,H2O 	 Mol. Wt. 461.0 

Lincomycin Hydrochloride consists mainly of methyl 
6-amino-6,8-dideoxy-N-[(2S,4R)-1-methyl-4-propylproly1]- 
1-thio-D-etythro-a-D-ga/acto-octopyranoside hydro-
chloride monohydrate, an antimicrobial substance produced 
by Streptomyces lincolnensis var. lincolnensis or by any 
other means. 

Lincomycin Hydrochloride contains not less than 82.5 per 
cent and not more than 93.0 per cent of CI8H34N,06S, calculated 
on the anhydrous basis. 

Category. Antibacterial. 

Lignocaine and Prilocaine Cream 
Lidocaine and Prilocaine Cream 

Lignocaine and Prilocaine Cream contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amounts 
of lignocaine, C I4H 22N20 and Prilocaine, C I3H201\120. 

Usual Strength. Lidocaine 2.5 per cent, Prilocaine 2.5 per cent. 

Identification 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak corresponding to o-toluidine is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (2.0 per cent). The area of any peak 
corresponding to n-chloroacety1-2,6-xylidine is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 
any peak corresponding to 2,6-dimethylaniline is not more 

than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 

any peak corresponding to 2-diethylaminoaceto-2,4-xylid ine 

 In the Assay, the principal peaks in the chromatagfam-obtaMed;II is tweinorethiii0.1 times the area of the principal peak in the 
with the test solution correspond to the principal -  peaks m th64'ebroniatograin obtained with reference solution (c) (0.1 per 

chromatogram obtained with reference solution ( ,̀"...74 -4- 
 c,ent). The area of any peak corresponding to n-dichloroacety l- 

.1;i3 
	--- 4._ 	,,,_ 	_ . 	_ 	..  

.. 	,---' 
.--- - I'  .•?-  -i .:_-f-54.--,_--7---"\'.'*,k.--;.; , -:* - - _.--- ,-..,  

0 67 33 
11 67 33 
22 100 0 
32 100 

32.1 67 33 
37 67 33 

Dose. Orally, the equivalent of 500 mg oflincomycin every 6 to 
8 hours, 30 minutes before food; by intramuscular injection, 
the equivalent of 600 mg of lincomycin every 12 to 24 hours; 

- by slow intravenous infusion, the equivalent of 600 mg of 
ljnoomycin every 8 to 12 hours. 



LINCOMYCIN HYDROCHLORIDE 

Description. 
A white or almost white, crystalline powder. 

Identification 
Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
lincomycin 

hydrochloride RS 
or with the reference spectrum of lincomycin 

hlo ride hydroc 	• 

B.
Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Mobile phase. 
The upper layer obtained by shaking a mixture 

of 45 volumes of ethyl acetate, 40 volumes of a 15 per cent 

w/v solution of ammonium acetate 
previously adjusted to 

pH 9.6 with 1 0 M ammonia and 20 volumes of 2-propanol. 

Test solution. Dissolve 
0.1 g of the substance under exami- 

100 ml of methanol. 	
Reference solution (a)• 

nation in 	 solution 

Reference solution 
(a). A 0.1 per cent w/v solution of 	

but omitting the internal standard. 

lincomycin hydrochloride RS in methanol. 	
Reference solution (b). 

Prepare in the same manner as the test 

ltion containing 0.1 er cent solution but using 0.1 g of p 	

lincomycin hydrochloride RS. 

w/v each of in 
hydrochloride RS in methanol. 

A 	
to the plate 511.1 of each solution. After development

,  

pply 
dry the plate in air and spray with a 0.1 per cent w/v solution 

. The principal spot in the 
of potassium perming anate 
chromatogram obtained with the test solution correspoon (a) 

nds to 

that in the chromatogram obtained with reference solution 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots. 

C. Dissolve 10 mg in 2 ml of 2 M 
hydrochloric acid and heat in 

a water-bath for 3 minutes. Add 3 ml of a 10.5 per cent w/v 

solution of anhydrous sodium carbonate 
and 1 ml of a 2 per 

cent w/v solution of sodium nitroprusside; a violet-red colour 

is produced. 

D.
A 1 per cent w/v solution gives reaction (A) of chlorides 

(2.3.1). 

Tests 
Appearance of solution. 

A 10.0 per cent w/v solution in carbon 

dioxide free water 
is clear (2.4.1), and not more intensely 

coloured than reference solution YS6 (2.4.1). 

H 
(2.4.24). 3.5 to 5.5, determined in a 10.0 per cent w/v solution. 

p 
Specific optical rotation (2.4.22). +135° to +150°, determined 

in a 4.0 per cent w/v solution. 

Lincomycin B. In the Assay, the chromatogram 
 with 

reference solution (a) shows a peak derived OM lincomycin 
B which is eluted just before lincomycin. The area of the 

Reference solution (b). A sou 

• comvcin hydrochloride RS and clindamycin Chromatographic system 
- a glass column . in 3 m, p 

derived from lincomycin B is not more than 5 per cent of the 

area of the peak derived from lincomycin. 

Heavy metals 
(2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 	tv., 

Water 
(2.3.43)• 3.0 to 4.6 per cent, determined on 0.5 g. 

	a 

Assay. 
Determine by gas chromatography (2.4.13). 

Test solution. 
Add 10.0 ml of a 0.8 per cent w/w solution of 

dotriacontane (internal standard) in chloroform to 0.1 g of 

substance under examination, dilute to 100.0 ml with a 2 per 

cent w/v solution of imidazole in chloroform and shake to 

dissolve. Place 4.0 ml of addsulting solution in a 15 ml glass- 
stoppered centrifuge tube,1.0 ml of a mixture of 99 volumes 
stoppered 

N,0-bis (trimethylsily1)-acetamide 
and 1 volume of 

trimethylchlorosilane 
and mix gently. Loosen the glass 

stopper and heat at 65° for 30 minutes. 

acked with acid-washed, 

silanised diatomaceous support 	
3 per impregnated with 

cent w/w of phenyl methyl silicone fluid (50 per cent 

phenyl), 
- temperature: 

column 260°, 
inlet port and detector at 260° to 290°, 

- flow rate: 45 ml per min ute, using helium as the carrier 

gas. 

Inject 1 	
of the test solution, reference solution (a) and 

reference solution (b). 

Calculate the content of C 18H34N206S. 

Lincomycin Hydrochloride intended for use in 
the 

manufacture of parenteral preparations without a further 
rocedure for the removal of bacterial 

appropriate p  
endotoxins complies with the following additional 

requirement. 

Bacterial endotoxins 
(2.2.3). Not more than 0.5 Endotoxin 'Unit 

per mg. 
Lincomycin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 

fate sterilisation procedure complies with the 
appropr  
following additional requirement. 

Sterility 
(.2.2.41). Complies with the test for sterility. 

Stora.ke, 	
protected from moisture at a temperature not 

exceedig10°. If the contents are sterile, the container should 

• e are in the same manner as the ted 

Linezolid 

0 

N 
O 

 

 

H 
N 

H O 
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Reference solution (b). Prepare in the same manner as the test 
solution but using a quantity of the mixed contents of.  
20 capsules containing about 90 mg of lincomycin in place of 
lincomycin hydrochloride RS. 

Chromatographic system 
- a glass column 1.5 m x 3 mm, packed with acid-washed, 

silanised diatomaceous support impregnated with 3 per 
cent w/w of phenyl methyl silicone fluid (50 per cent 
phenyl), 

- temperature: 
column 260°, 
inlet port and detector at 260° to 290°, 

- flow rate: 45 ml per minute using helium as the carrier 
gas. 

Inject 1 p.1 of the test solution, reference solution (a) and 
"e- 	 reference solution (b). 

Calculate the content of C 1 8H34N206S in the capsules. 

Storage. Store protected from moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of lincomycin. 

Lincomycin B. Examine reference solution (b) as described 
under the Assay but increase the sensitivity by 8 to 10 times 
while recording the peak derived from lincomycin B, which is 
eluted immediately before that derived from lincomycin. The 
area of the peak derived from lincomycin B, when corrected 
for the sensitivity factor, is not more than 5 per cent of the area 
of the peak derived from lincomycin. 

Water (2.3.43). Not more than 7.0 per cent, determined on 
0.3 g of the contents of the capsules. 

Other tests. Comply with the tests stated under Capsules. 	C16H2oFN304 
	 Mol. Wt. 337.4 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Add 10.0 ml of a 0.8 per cent w/w solution of 
dotriacontane (internal standard) in chloroform to 0.1 g of 
lincomycin hydrochloride RS, dilute to 100.0 ml with a 2 per 
cent w/v solution of imidazole in chloroform and shake to 
dissolve. Place 4.0 ml of the resulting solution in a 15 ml glass-
stoppered centrifuge tube, add 1.0 ml of a mixture of 99 volumes 
of N,O-bis(trimethylsilyl)-acetamide and 1 volume of 
trimethylchlorosilane and mix gently. Loosen the glass 
stopper and heat at 65° for 30 minutes. 

Reference solution (a). Prepare in the same manner as the test 
solution but omitting the internal standard ancruiiiii a'quan'tity _rk termine by infrared absorption spectrophotometry (2.4.6). 
of the mixed contents of 20 capsules containing about 90 mg Compare the -spectrum with that obtained with linezolid RS 
of lincomycin in place of lincomycin hydrochloride ES. 	rith the reference spectrum of linezolid. 

be sterile, tamper-evident and sealed so as to exclude micro-
organisms. 

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations. 

Lincomycin Capsules 
Lincomycin Hydrochloride Capsules 

Lincomycin Capsules contain Lincomycin Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of lincomycin, C 18 1-134N206S. 

Usual strength. 500 mg. 

Identification 

In the Assay, the retention time of the principal peak derived 
from lincomycin hydrochloride relative to that of the internal 
standard in reference solution (b) is the same as the retention 
time of the principal peak derived from lincomycin 
hydrochloride RS relative to that of the internal standard in 
the test solution. 

Tests 

Linezolid is N-[[(5S)-343-fluoro-4-(4-morpholinyl)pheny1]- 
2-oxo-5-oxazolidinyl]methyl]acetamide. 

Linezolid contains not less than 98.0 per cent and not more 
than 102.0 per cent of CI6H2oFN304, calculated on the dried 
basis. 

Category. Antibacterial. 

Dose. 600 mg twice daily. 

Description. A white to off-white, crystalline powder. 

Identification 



Tests 

Specific optical rotation (2.4.22). - 9.0° to  -  14.0°, determined 

on 0.9 per cent w/v solution in chloroform. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Buffer solution. A solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 

orthophosphoric acid. 

Solvent mixture. 60 volumes ofbuffer solution and 40 volumes 

of methanol. 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of linezolid 

RS in the solvent mixture. 

Reference solution (b). Dilute 2 ml of reference solution (a) to 
100 ml with the solvent mixture. Further dilute 5 ml of this 
solution to 20 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- column temperature. 40°, 
- mobile phase: A. a mixture 90 volumes ofbuffer solution 

and 10 volumes of methanol, 
B. a mixture 10 volumes ofbuffer solution 

and 90 volumes of methanol, 
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume:10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

40 70 30 

50 20 80 

57 20 80 

60 90 10 

65 90 10 

LINEZOLID 
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LINEZOLID TABLETS 

B. When examined in the range of 200 nm to 400 nm (2.4.7), a secondary peak is not more than the area of the principal peak 

0.0001 per cent w/v solution in methanol shows maxima at the in the chromatogram obtained with reference solution (b) 
same wavelength as that of the reference solution. (0.5 per cent) and the sum of areas of all the secondary peaks 

is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent). 

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Buffer solution. A solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid. 

Solvent mixture. 60 volumes of buffer solution and 40 volumes 

of methanol. 

Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml of the solvent mixture. Dilute 10.0 ml of 
this solution to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of linezolid 

RS in the solvent mixture. 

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Hypersil ODS), 

- column temperature. 40°, 
- mobile phase: a mixture of 78 volumes of a solution 

containing 90 volumes of buffer solution and 10 volumes 
of methanol, and 22 volumes of a solution containing 
10 volumes of buffer solution and 90 volumes of 
methanol, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 250 nm, 
- injection volume: 10 gl. 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 2000, tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b). The test is not valid unless the Inject reference solution (b) and the test solution. 
relative standard deviation for replicate injections is not more Calculate content of C I6H20FN304. 
than 5.0 per cent.  
Inject reference solution (b) and the test solution. In the Storage. StOre protected from light and moisture, at a 
chromatogram obtained with the test solution the area of_any t'mperature not exceeeding 30°. 

Linezolid Tablets 

Linezolid Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of linezolid, 
CI6H20F1•1304 

Usual strength. 600 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 

Medium. 900 ml of buffer solution prepared by dissolving 
6.8 g of potassium dihydrogen orthophosphate and 0.9 g of 
sodium hydroxide in 1000 ml of water, adjusted to pH 6.8 with 
sodium hydroxide solution, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 250 nm 
(2.4.7). Calculate the content of C I6F120FN304  in the medium 
from the absorbance obtained from a solution of known 
concentration of linezolid RS in the same medium. 
D. Not less than 70 per cent of the stated amount of 
C16H2oFN304. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 75 volumes of buffer solution 
prepared by diluting 1.0 ml of triethylamine to 1000.0 ml with 
water, adjusted to pH 3.0 with orthophosphoric acid and 25 
volumes of methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 40 mg of linezolid with 35 ml of 
the solvent mixture, sonicate for 20 minutes and dilute to 
50.0 ml with the solvent mixture, filter. 

Reference solution. A 0.0008 per cent w/v solution of linezolid 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) ( Such 
as Hypersil ODS), 

- column temperature. 40°, 
- mobile phase: A. a mixture of 90 volumes of buffer 

solution prepared by mixing 1.0 ml of-ft:ie./hi/ion/Me 
1000 ml of water, adjusted to pH 3.0 
orthophosphoric acid and 10 volumesqif methanol 

B. a mixture of 10 volumes of buffer 
solution prepared by mixing 1.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and 90 volumes of methanol, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 250 nm, 
- injection volume: 10 gl. 

Time 
(in min.) 	

Mobile Phase A 
(per cent v/v) 

0 90 10 
35 65 35 
45 20 80 
47 20 80 
48 90 10 
55 90 10 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than two times the area of the peak in the chromatogram 
obtained with the reference solution (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 75 volumes of buffer solution 
prepared by diluting 1.0 ml of triethylamine to 1000 ml with 
water, adjusted pH 3.0 with orthophosphoric acid and 25 
volumes of methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 40 mg of Linezolid with 
35 ml of solvent mixture, sonicate for 20 minutes and dilute to 
50 ml with the solvent mixture, filter. Dilute 5 ml of this solution 
to 50 ml with the solvent mixture. 

Reference solution. A 0.08 per cent w/v solution of linezolid 
RS in the solvent mixture. Dilute 5.0 ml of this solution to 
50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Hypersil ODS), 

- column temperature. 40°, 
- mobile phase: a mixture of 70 volumes ofa buffer solution 

fireparedby diluting 1.0 ml of triethylamine to 1000 ml 
with wetter, adjusted to pH 3.0 with orthophosphoric 
acid and 30 volumes of methanol, 

Mobile Phase B 
(per cent v/v) 

de•-% 

2443 



considerably reduced by medication, the absorbency of the 
product depending upon the medicament incorporated. 

Category. Surgical dressing. 

Description. Cotton cloth of plain weave, reasonably free from 
weaving defects, readily tearable in both directions and 
bleached to a good white having on one side a nep raised 
from either the warp or weft yarns and reasonably free from 
neps; it is clean and reasonably free from leaf, shell and other 
foreign substances. It is made of yarn that is reasonably free 
from slubs, snarls and other defects. 

Absorbent Lint has not less than 98.0 per cent of the 
dimensions stated on the label. 

Dose. Initially, 10 mg once daily; maintenance dose is 20 to 
40 mg daily. 

Description. A white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lisinopril RS 
or with the reference spectrum of lisinopril. 

B. In the Assay, the chromatogram obtained with the test 
solution corresponds to the chromatogram obtained with the 
reference solution. 

Tests 

LINDANE 
-417 IP 2018 IP 2018 LISINOPRIL 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent 

Inject the reference solution and the test solution. 

Calculate the content of C I6H20FN304 in the tablets. 

Storage. Store protected from light and moisture. 

Lindane 
Gamma Benzene Hexachloride 

ct 	ci 

a- - 	--ct 

ci 	ci 

C6H6C16 	 Mo1.Wt.290.8 

Lindane is lot,2a,313,4a,5a,613-hexachlorocyclohexane. 

Lindane contains not less 99.0 per cent and not more than 
100.5 per cent of C6H6CI6. 

Category. Topical parasiticide. 

Description. A white or almost white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lindane RS. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. Dissolve about 5 mg in 4 ml of ethanol (95 per cent). Add 
ml of 0.5 M ethanolic potassium hydroxide and allow to 

stand for 10 minutes. The solution gives reaction (A) of 
chlorides (2.3.1). 

D. Melts at 112° to 115°(2.4.21). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in acetone 
is clear (2.4.1), and not more intensely coloured than reference 
solution YS7 (2.4.1). 

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of 
10 volumes of chloroform. 

Test solution (a). Dissolve 1 g of the substance undet 
examination in 10 ml of chloroform. 

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml wits 
chloroform. 

Reference solution (a). A 1 per cent w/v solution of lindane 
RS in chloroform. 

Reference solution (b). Dilute 1 ml of test solution (b) to 10 ml 
with chloroform. 

Reference solution (c). Dissolve 10 mg of a-hexachloro-
cyclohexane RS in sufficient of the test solution (a) to produce 
5 ml. 

Apply to the plate 1 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of dry air and 
irradiate with ultraviolet light at 254 nm for 15 minutes. Spray 
with a 0.6 per cent w/v solution of dicarboxidine 
hydrochloride in ethanol (90 per cent) and examine the spots 
in daylight. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b). The test 
is not valid unless the chromatogram obtained with reference 
solution (c) shows two clearly separated spots. 

Chlorides (2.3.12). To 3.75 g, finely powdered, add 15 ml of 
water and boil for 1 minute. Allow to cool, shaking frequently, 
and filter. To 10 ml of the filtrate add 3 ml of water and 2 ml of 
ethanol (95 per cent). The solution complies with the limit 
test for chlorides (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Weigh 0.2 g, add 10 ml of ethanol (95 per cent) and 
warm on a water-bath until dissolved. Cool, add 20 ml of 0.5 M 
ethanolic potassium hydroxide and allow to stand for 10 
minutes, swirling frequently. Add 50 ml of water, 20 ml of 2 M 
nitric acid, 25 ml of O./ M silver nitrate and 5 ml of ferric 
ammonium sulphate solution. Titrate with 0.1 M ammonium 
thiocyanate until a reddish-yellow colour is obtained. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
silver nitrate required. 

1 ml of 0.1 M silver nitrate is equivalent to 0 009694 g of 
C6H6C16. 

Storage. Store protected from 

Absorbent Lint 

Lint; Cotton Lint; Unmedicated Lint 

Absptbent Lint is a cotton cloth of plain weave, on one side 

of wIfta a nep has been raised from either warp or weft yarns. 
It absorbs water readily but its absorbency may be 

Tests 

Threads per cm. Warp not less than 16 and weft wit less than 
10 

Weight per unit area. 25 g has a superficial area of 1350 to 
1370 sq. cm . 

Absorbency. Apiece 10 cm square, placed lightly by means of 
forceps, unraised side downwards, on the surface of water at 
20°, becomes saturated within 10 seconds. 

Fluorescence. Not more than a few points of fluorescence are 
visible under screened ultraviolet light. 

Storage. Store protected from moisture in well-closed packages 
in a dry place, free from dust. 

Labelling. The label states the dimensions viz. the length and 
width in cm. 

Lisinopril 

NH2  

I 
, 2H20 

COOH 

C211131N305, 2H20 	 Mol. Wt. 441.5 

Lisinopril is (S)-14N2-(1-carboxy-3-phenylpropy1)-L-lysyl]- 
1.-proline dihydrate. 

Lisinopril contains not less than 98.0 per cent and not more 
than 102.0 per cent of C21H31N305. calculated up tkte-aph 
basis. 

Category. Antihypertensive. 

Specific optical rotation (2.4.22). -115.0° to -123.0°, determined 
on 1.0 per cent w/v solution in 0.25 M zinc acetate at 405 nm. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in 10 ml of mobile phase A. 

Reference solution (a). A 0.2 per cent w/v solution of 
lisinopril RS in mobile phase A. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm) (such as 
Symmetry C8), 
column temperature: 50°, 

- mobile phase: A. a mixture of 30 volumes of acetonitrile 
and 970 volumes of 0.02 M sodium dihydrogen 
phosphate, adjust the pH to 5.0 with a 5 per cent w/v 
solution of sodium hydroxide and filter, 

B. a mixture of200 volumes of acetonitrile 
and 800 volumes of 0.02 M sodium dihydrogen 
phosphate, adjust the pH to 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter, 

- a gradient programme using the conditions given below, 
flow rate: 1.8 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
( per cent v/v) 

Mobile phase B 
( per cent v/v) 

0 100 0 
35 70 30 
45 70 30 
55 0 100 
65 	-- 100 0 
75 100 0 

470- 
hexane -a-n d 

- 2440 
/:#41  
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Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

ReferOce sblittion (a). A 0.2 per cent w/v solution of 
lisinopril RS in the mobile phase A. 

Y4 

LISINOPRIL 

Inject reference solution (b). Test is not valid unless the tailing 
factor is not more than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B ( 20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 8.0 to 9.5, determined on 0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 30 mg of the substance under 
examination in 100 ml of water and filter. 

Reference solution. A 0.03 per cent w/v solution of lisinopril 
RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

dimethyloctylsilane (C8 alkyl chain) fully endcapped 
stationary phase (5 mm) (such as Hypersil MOS), 

- column temperature 50°, 
- mobile phase: a mixture of 96 volumes of buffer pH 5.0 

prepared by dissolving 2.76 g of monobasic sodium 
phosphate in 1000 ml of water adjust the pH to 5.0 with 
1 M sodium hydroxide and 4 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 180 theoretical plates. The 
tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C21 H311\1305 

Storage. Store protected from moisture, at a temperature not 
exceeding 25°. 

Lisinopril Tablets  

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm for 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. The filtrate obtained as given above. 

Reference solution. Dissolve an accurately weighed quantity 
of lisinopril RS in dissolution medium and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 gm) (such as 
Symmetry C8), 

- column temperature: 50°, 
- mobile phase: dissolve 1.0 g of hexane sulphonic acid 

sodium salt in 800 volumes of phosphate solution 
prepared by dissolving 4.1 g of monobasic potassium 
phosphate in 900 ml water, adjusted to pH 2.0 with 
orthophosphoric acid, dilute to 1000 ml with water and 
200 volumes of acetonitrile, mix, filter and degas. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 850 theoretical plates, the 
tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.  
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Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

packed with dimethyloctylsilane (C8 alkyl chain) fully 
endcapped stationary phase (5 pm) (such as Hypersil 
MOS/ Symmetry C8), 

- column temperature: 50°, 
- mbile phase: A. a mixture of 3 volumes of acetonitrile 

and 97 volumes of 0.02 M sodium dihydrogen 
phosphate, adjusted to pH 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter, 

B. a mixture of 20 volumes of acetonitrile 
and 80 volumes of 0.02 M sodium dihydrogen 
phosphate, adjust the pH to 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter 

- a gradient programme using the conditions given below, 
flow rate: 1.8 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 
Solvent mixture. A mixture of 4 volumes of water and 1 volume 
of methanol. 

Test solution. Transfer to a suitable size volumcrtric flask 
10 tablets, add the solvent mixture to fill about half of the 
volumetric flask, shake the flask by mechanical means for 
20 minutes and dilute with solvent mixture which will yield a 

and filter. 

Reference

a concentration of about 0.02 per cent w/v 

Reference solution. A 0.02 per cent w/v solution of lisinopril 
RS in solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm--packed -With 

octylsilane bonded to porous silica (5 um), (such as 
Symmetry C8), 

LITHIUM CARBONATE 

- column temperature. 50°, 
- mobile phase: dissolve 1.0 g of hexane sulphonic 

acid sodium salt in 800 volumes of phosphate solution 
prepared by dissolving 4.1 g of monobasic potassium 
phosphate in 900 ml water, adjust the pH to 2.0 with 
orthophosphoric acid, dilute to 1000 ml with water and 
200 volumes of acetonitrile, mix, filter and degas. 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 850 theoretical plates, the 
tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C2111311\1.305. 

Storage. Store protect from moisture, at a temperature between 
20° to 25°. 

Lithium Carbonate 
Li,co, 	 Mol.Wt.73.9 

Lithium Carbonate contains not less than 98.5 per cent and 
not more than 100.5 per cent of Li 2CO3 . 

Category. Antidepressant. 

Dose. 250 mg to 2 g daily, in divided doses. 

Description. A white, crystalline powder; odourless. 

Identification 

A. When moistened with hydrochloric acid and introduced 
on a platinum wire, it imparts a red colour to a non-luminous 
flame. 

B. Dissolve 0.2 g in 1 ml of hydrochloric acid and evaporate 
to dryness on a water-bath; the residue is soluble in 3 ml of 
ethanol (95 per cent). 

C. It gives reaction (A) of carbonates (2.3.1). 

Tests 

Appearance of solution. Suspend 10.0 g in 30 ml of distilled 
water and dissolve by adding 22 ml of nitric acid. Neutralise 
with 2 M sodium hydroxide and dilute to 100.0 ml with distilled 
water (solution A). The solution is clear (2.4.1), and colourless 
(2.4.1). 

Arsenic (2.3.10). Dissolve 5.0 g in 15 ml of brominated 
hydrochloric acid, add 45 ml of water and remove the excess 
ofbrertiiine w'ifh a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (2 ppm). 

D. Not less than 75 per cent of the stated amount of 
C211-131N305. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh accurately a powdered tablet containing 
100 mg of Lisinopril to a 50-m1 volumetric flask. Add about 
25 ml of mobile phase A and sonicate for 10 minutes with 

Lisinopril Tablets contain not less than 90.0 per cent and not intermittent shaking. Make up the volume with the mobile 
more than 110.0 per cent of the stated amount of lisinopril, phanA and filter. 
C21 H3 1N305. 

Usual strengths. 2.5 mg; 5 mg; 10 mg. 

Time 
(in min.) 

Mobile phase A 
( per cent v/v) 

Mobile phase B 
( per cent v/v) 

0 100 0 
35 70 30 
45 70 30 
50 100 0 
60 100 0 



C. In the test A for Related substances, the principal spot in Test solution,Dissolve 0.25 g of the substance under 
the chromatogram obtained with test solution (b) correspondsl" 	ination in TO ml of methanol. 

s - 
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LOMUSTINE 

LITHIUM CARBONATE 

Calcium and magnesium. Dissolve 1.0 g in 30 ml of 1 Mhydro-

chloric acid and neutralise with 
dilute ammonia solution, 

filter, if necessary, and divide into two portions; to one portion 

add 1 ml of 
ammonium oxalate solution; no turbidity 

other 
or 

precipitate is produced on standing for 5 minutes. To the  

portion add 1 ml of 
disodium hydrogen phosphate solution; 

for 
no turbidity or precipitate is produced on standing  

5 minutes. 

Heavy metals (2.3.13). Mix 1.0 g with 5 ml of water and 15 ml of 

dilute hydrochloric acid, 
heat to boiling and maintain that 

temperature for 1 minute. Add 1 drop of 
phenolphthalein 

solution and sufficient ammonia solution to give the solution 

a faint pink colour. Cool and dilute to 25 ml with 
water. The 

resulting solution complies with the limit test for heavy metals, 

Method A( 20 ppm). 

requirements of the monograph, are not interchangeafbl
eren

e, ctht 

the dissolution profile of the products of dif 
manufacturers may not be the same. 

Lithium Carbonate Prolonged-release Tablets contain not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of content of lithium carbonate, Li 2CO3 . 

Usual strengths. 300 mg; 400 mg; 450 mg. 

Identification 
A small quantity of the powdered tablets, when moistened 

with hydrochloric acid 
and introduced on a platinum wire 

into a flame, imparts a red colour to the flame. 

Iron 
(2.3.14). 20 ml of solution A complies with the limit test for 

iron (20 ppm). 

Potassium. Dissolve 1.0 g in 10 ml of 7 M hydrochloric acid, 

add sufficient water to produce 50 ml and determine by flame 

photometry (2.4.4), measuring at 766.5 nm, using 
potassium 

solution FP, suitably diluted with water, to prepare the 

standard solutions (500 ppm). 

Sodium. Dissolve 1.0 g in 10 ml of 7 M hydrochloric acid, add 

sufficient water to produce 5
rin 

0 ml and determine b flame y 

photometry (2.4.4), measuring at 589 um, using sodium 

solution FP, suitably diluted with water, to prepare the 

standard solutions (500 ppm). 

Chlorides 
(2.3.12). 10 ml of solution A diluted to 15 ml with 

water 
complies with the limit test for chlorides (250 pp). 

Sulphates (2.3.17)• Disperse 0.75 g in 5 ml of distilled water 

c 
and dissolve by adding 5 ml of 7 

M hydrochloric acid. Boil 

for 2 minutes, cool, neutralise with 
2 M sodium hydroxide 

and 
dilutedilute to 25 ml with distilled water. The resulting soluti  

complies with the limit test for sulphates (200 ppm). 

Assay. Dissolve 0.5 g in 25.0 ml of 
1 M hydrochloric acid and 

titrate with 1 M sodium hydroxide using methyl orange 

solution as indicator. 
Repeat the operation without the substance under examination 

amount
. 

The difference between the titrations represents the  

of hydrochloric acid required. 

1 ml of I M hydrochloric acid 
is equivalent to 0.03695 g of 

Li2CO3. 
Storage. Store protected from moisture.  

Lithium Carbonate Tablets 
per cent 

Lithium Carbonate Tablets contain not less than 95.0 p 
and not more than 105.0 per cent of lithium carbonate, Li

2COli  

Usual strength. 300 mg. 

Identification 	 t. 

A small quantity of the powdered tablets, when moistened 

with hydrochloric acid 
and introduced on a platinum wirel 

imparts a red colour to a non-luminous flame. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 

Speed and time. 100 rpm and 30 minutes. 

or lithium solution AAS, as appropriate, suitably diluted with 
water, for the standard solution. 

D. Not less than 60 per cent of the stated amount of Li 2CO3 . 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh accurately a 
quantity of the powder containing about 1 g of Lithium 
Carbonate, add 100 ml of water and 50.0 ml of 1 M hydrochloric 
acid and boil for 1 minute to remove carbon dioxide. Cool and 
titrate with 1 M sodium hydroxide using methyl orange 
solution as indicator. Carry out a blank titration. 

1 ml of 1 M hydrochloric acid is equivalent to 0.03695 g of 
Li2CO3 . 

Storage. Store protected from moisture. 

Lomustine 

H NO 
.,,N,T,N,c , 

0 

C9H 16C1N302 	 Mol. Wt. 233.7 

Lomustine is 1-(2-chloroethyl)-3-cyclohexyl-l-nitrosourea. 

Lomustine contains not less than 98.5 per cent and not more 
than 100.5 per cent of C 9H 16C1N302, calculated on the dried 
basis. 

Category. Anticancer. 

Dose. 120 to 130 mg per sq. m. body-surface every 6 to 
8 weeks. 

Description. A yellow, crystalline powder. 

Carry out the tests protected from light and prepare the 
solutions immediately before use. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lomustine RS 
or with the reference spectrum of lomustine. 

13. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.002 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum at about 230 nm; absorbance at about 
230 nm, about 0.52. 

to that in the chromatogram obtained with reference 
solution (c). 

D. Dissolve about 25 mg in 1 ml of methanol, add 0.1 ml of 2 M 
sodium hydroxide and 2 ml of water and acidify by adding, 
dropwise, 1 M nitric acid. The resulting solution gives the 
reactions of chlorides (2.3.1). 

Tests 

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G 

Mobile phase. A mixture of 80 volumes of toluene and 
20 volumes of glacial acetic acid. 

Test solution (a). Dissolve 0.25 g of the substance under 
examination in 10 ml of methanol. 

Test solution (b). Dissolve 0.1 g of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.01 per cent w/v solution of the 
substance under examination in methanol. 

Reference solution (b). A 0.005 per cent w/v solution of the 
substance under examination in methanol. 

Reference solution (c). A 0.1 per cent w/v solution of 
lomustine RS in methanol. 

Reference solution (d). A solution containing 0.1 per cent 
w/v each of lomustine RS and 1,3-dicyclohexylurea in 
methanol. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate, heat it at 110° for 1 hour, exposing the hot plate 
in a closed tank containing chlorine, produced by adding dilute 
hydrochloric acid to a 5 per cent w/v solution of potassium 
permanganate contained in a beaker placed at the bottom of 
tank. Allow the plate to stand in contact with the chlorine 
vapours for 5 minutes. Remove the plate from the tank and dry 
it in a current of cold air until the excess of chlorine is removed 
and an area of the plate below the line of application produces 
at most a very faint blue colour with 0.05 ml of potassium 
iodide and starch solution; avoid prolonged exposure to cold 
air. Spray the plate with potassium iodide and starch solution. 
Any secondary spot in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and 
not more than one such spot is more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (d) shows two clearly separated principal 
spots. 

B. Determine by liquid chromatography (2.4.14). 

Tests 

Dissolution 
(2.5.2). Complies with the test stated under 

Tablets. 

Other tests. 
Comply with the tests stated under Tablets. 

Assay. 
Weigh and powder 20 tablets. Disperse a quantity of 

the powder containing 1 g of Lithium Carbonate in 100 ml 
of 

water and 50 ml of I M hydrochloric acid and boil for 

1 minute to remove carbon dioxide. Cool and titrate with 
1 M 

sodium hydroxide using methyl orange solution as indicator. 

Carry out a blank titration. 

1 ml of 1 M hydrochloric acid is equivalent to 0.03695 g of 

Li2CO3. 

Withdraw 90.0 ml of the medium, add a drop of 
hyd 

Lithium Carbonate Prolonged-release 	
rochloric 

T 	
acid and dilute to 100.0 ml with water. Filter and d 

Tablets 	

ilute with 

_ , . 	. ,.,,,,±3,3„,,, ,  ' tei'''  ifittcesiry. Determine by flame photometry Method 

Lithium Carbonate Prolonged-release Tablets IngnufaetureetlA 
( 2,4;4), or by Atomic absorption spectrophotometry, Method 

by different manufacturers, whilst compl_Yig with the l
-  A (24 .2), measuring at 671 nm and using lithium solution FP, 

 n 
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Identification 

Test B may be omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with loperamide 

hydrochloride RS. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with octadecylsilyl silica gel. 

Mobile phase. A mixture of 40 volumes of dioxan, 40 volumes 

of methanol and 20 volumes of ammonium acetate. 

Test solution. Dissolve 0.6 g of the substance under exami-
nation in 100 ml of the mobile phase. 

Reference solution (a). A 0.6 per cent w/v solution of 
loperamide hydrochloride RS in the mobile phase. 

Assay. Weigh accurately a quantity of the mixed contents of 
Reference solution (b). A solution containing 0.6 per cent 

 
w/v each of loperamide hydrochloride RS and ketaconazole 

20 capsules containing about 40 mg of Lomustine and shake 
with 70 ml of ethanol (95 per cent) for 20 minutes, dilute to RS in the mobile phase.  

100.0 ml with ethanol (95 per cent) and filter: Dilute 5.0 rni of Apply-to fly -plate 5 IA of each solution. After development, 

the filtrate to 100.0 ml with ethanol (95 per cent) and measure dry the plat& m air for 15 minutes and expose it to iodine 

the absorbance of the resulting solution at the maximum at vapours until the spots appear. The principal spot in the 

not more than one such spot is more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (d) shows two clearly separated principal 
spots. 

B. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the contents of the capsules 
containing 0.25 g of Lomustine with 10 ml of methanol and 

filter. 

Reference solution. Dilute 1 volume of the test solution to 

50 volumes with methanol. 

Chromatographic system 
— a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 mm), 
— mobile phase: equal volumes of methanckand water, 

flow rate: 2 ml per minute, 
— spectrophotometer set at 230 nm, 
— injection volume: 20 1.11. 

Inject the reference solution. The retention time of lomustine 
is about 25 minutes. When using a recorder, adjust the 
sensitivity of the system so that the height of the principal 
peak in the chromatogram obtained with the reference 
solution is not less than 50 per cent of the full scale of the 
recorder. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the sum of areas 
of any secondary peaks is not greater than the area of the 
peak in the chromatogram obtained with the reference solution. 
Ignore any peak with an area less than one-twentieth of that 
of the principal peak in the chromatogram obtained with the 
reference solution. 

Uniformity of content. For capsules containing 10 mg or 

less. 

Complies with the test stated under Capsules. 

Transfer the contents of a capsule quantitatively to a 100 ml 
volumetric flask with the aid of 20 ml of ethanol (95 per cent), 

shake well, make up to the volume with ethanol (95 per cent) 
and filter. Dilute suitably with the same solvent and measure 
the absorbance of the resulting solution at the maximum 
at about 230 nm (2.4.7). Calculate the content of C 9H 16C1N302 

in the .capsule taking 260 as the specific absorbance at 3o nm   

Other tests. Comply with the tests stated under Capsules. 

about 230 nm (2.4.7). Calculate the content of C 9H 16C1N302 
 taking 260 as the specific absorbance at 230 nm. 

Storage. Store protected from light and moisture. 

Loperamide Hydrochloride 

CI 
, HCI 

C29H33CIN202,HC1 	 Mol. Wt. 513.5 

Loperamide Hydrochloride is 4-(4-chloropheny1)-4-hydroxy-
piperidino]-N,N-dimethyl-2,2-diphenylbutyramide 
hydrochloride. 

Loperamide Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C 29H33CIN202 ,HC1, 

calculated on the dried basis. 

Category. Antidiarrhoeal. 

Dose. Maximum daily dose, 0.48 mg per kg of body weight. 

Description. A white or almost white powder. 

Lomustine Capsules contain not less than 90.0 per cent and 

Lomustine Capsules 

not more than 110.0 per cent of the stated amount a lornuOne
,  
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LOMUSTINE 

Reference solution. 
A 0.025 per cent w/v solution of the 

substance under examination in 
methanol. 

Chromatographic system 

Inject the reference solution. The retention time of lomustine 
is about 25 minutes. When using a recorder, adjust the 
sensitivity of the system so that the height of the principal 

p 	
in the chromatogram obtained with the 

ll scale 
reference 

the 
solution is not less than 50 per cent of the fu 

	of  

— a stainless steel column 20 cm x 4 nun, packed with 

— mobile phase: equal volumes of 
methanol and water, 

eak 

— flow rate: 2 ml per minute, 

—
spectrophotometer set at 230 nm, 

— injection volume: 20 [il• 

octadecylsilane bonded to porous silica (51.im), 

	

Carry out the tests protected from light and prepare the 

solutions immediately before use. 

Identification 
Shake a quantity of the contents of the capsules containing 

0.2 g of Lomustine with 10 ml of methanol, filter and evaporate 

the filtrate to dryness using a rotary evaporator on a water-

bath maintained at not more than 60°. The residue,
efter drying 

at a pressure not exceeding 0.7 kPa at 60°  3 

 a 
 0 minutes, 

complies with the following tests. 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
lomustine RS 

or with the reference spectrum of lomustine. 

B. Melting range. 89° to 91° (2.4.21). 

rder reco 	. 	 In the 
Inject the reference solution and the test solution. the sum of areas 
chromatogram obtained with not 

the test solution 

of any secondary peaks is 	
greater  

on. 
peak in the chromatogram obtained with the reference soluti that 
Ignore any peak with an area less than one-twentieth of  
of the principal peak in the chromatogram obtained with the 

reference solution. 

methanol. 

tank. Allow the plate to stand in con ac with the chlo 
vapours for 5 minutes. Remove the plate and dry it in a current 
of cold air until the excess of chlorine is removed and an 

area 

of the plate below the line of application produces at most a 

very faint blue colour with 0.05 ml of 
potassium iodide and 

starch solution; 
avoid prolonged exposure to cold air. Spray 

the plate with 
potassium iodide and starch solution. Ate

n
st 

/ 

 secondary spOt in the chromatogram obtained with  

solution (a)- 
 is not more intense than the spot in the 

obtained with reference solution (a) and 
chromatogram  

Usual strengths. 10 mg; 40 mg. 

capsules containing 0.25 g of Lomustine with 10 ml of 
methanol 

Chlorides 
(2.3.12)• Dissolve 0.24 g in 4 ml of 

methanol, add  and filter. 

of the filtrate add 5 ml of methanol. The resulting solution 
Test solution (b). Dilute 

1 volume of test solution (a) to 

20 ml of water, 
allow to stand for 20 minutes and filter. To 10 ml 

complies with the limit test for chlorides, replacing the 5 ml of 250 volumes with 

methanol. 

water 
in the standard solution with 5 ml of 

methanol Re
olumes with methanol. volumes 

solution (a). 
Dilute 1 volume of test solution (b) to 

(0.25 per cent). 	
2 v 

Loss on drying 
(2.4.19). Not more than 1.0 per cent, determined 

Ref 
substance under examination in 

methanol. 
w/v solution of 

erence solution (b). 
A 0.005 per cent w/v solution of the 

on 1.0 g by drying over 
phosphorus pentoxide at a pressure 

not exceeding 0.7 kPa for 24 hours. 	
Reference solution (c). 

A 0.1 per cent  

solution of 
lomustine RS in methanol. 

Assay. 
Weigh 0.2 g, add 20 ml of a 20 per cent w/v so 

potassium hydroxide 
and boil under a reflux condenser for 2 

Reference solution (d). 
A solution containing 0per cent .1 p 

hours. Add 75 ml of water and 4 ml of nitric acid, cool. Titrate w/v each of lomustine RS and 1,3-dicyclohexylurea in 

with 0.05 M silver nitrate, 
determining the end-point 

potentiometrically (2.4.25). Repeat the operation without the 
Apply to the plate 5111 of each solution. After development

,  

substance under examination. The difference between the 
otassium 

dry the plate, heat it at 110° for 1 hour, exposing the hot plate 

titrations represents the amount of 
silver nitrate required. in a closed tank containing chlorine, produced by adding 

dilute 

5 M silver nitrate is equivalent to 0.0116 8  g of hydrochloric acid 
to a 5 per cent w/v solution of p 

permanganate 
contained in a beaker placed at the bottom of 

chlorine 
1 m o U . 

C4H16CIN302 .  

Storage. 
Store protected from light and moisture. 

Tests 

Related substances. 
A. Determine by thin-layer chromato7 

graphy (2.4.17), coating the plate with 
silica gel G 

Mobile phase. 
A mixture of 80 volumes of toluene and 

20 volumes of glacial acetic acid. 

Test solution (a). 
Shake a quantity of the contents of the 

C91-1 1 6aN 302. 
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chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots. 

C. Dissolve 50 mg in a mixture of 0.4 ml of strong ammonia 

solution and 2 ml of water. Mix, allow to stand for 5 minutes 

and filter. Acidify the filtrate with 2 M nitric acid. It gives 

reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in 

methanol is clear (2.4.1), and not more intensely coloured 
than reference solution BYS7 (2.4.1). 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under exami-

nation in 10 ml of methanol. 

Reference solution (a). A solution containing 0.0025 per cent 

w/v each of loperamide hydrochloride RS and haloperidol 

RS in methanol. 

Reference solution (b). Dilute 1 ml of the test solution to 

100 ml with methanol. Dilute 5 ml of this solution to 20 ml with 

methanol. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51.tm), 

- mobile phase: A. a 1.7 per cent w/v solution of tetra-

butylammoniumhydrogen sulphate, 
B. acetonitrile, 

- flow rate: 2 ml per minute, 
- a gradient programme using the conditions given below, 

- spectrophotometer set at 220 nm, 
- injection volume: 10111.  

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

10 30 70 

15 30 70 

20 90 10 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to haloperidol 
and loperamide hydrochloride is at least 8.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peaks is not greater than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.25 per cent) and the sum of the areas of any secondary 
peaks is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.4 g, dissolve in 25 ml of anhydrous glacial 

acetic acid, add 10 ml of mercuric acetate solution. Titrate 

with 0.1 M perchloric acid, using alpha-naphtholbenzein 

solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.05135 g of 

C29H33CIN202,HC1 . 

Storage. Store protected from light and moisture. 

Loperamide Capsules 
Loperamide Hydrochloride Capsules 

Loperamide Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the labeled amount of 
loperamide hydrochloride C 29H 33C1N202,HCI. 

Usual Strength. 2 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 85 volumes of chloroform, 

10 volumes of methanol, and 5 volumes of formic acid 

Test solution. To a quantity of the contents of the capsules, 
containing about 10 mg of Loperamide Hydrochloride, add 

10 ml of methanol, shake for 5 minutes, and filter. 

Reference solution. A 0.1 per cent w/v solution of loperamide 

hydrochloride RS in methanol. 

.- Apply-to the plate 10 of each solution. After development ,  

dry the plate imair and expose to iodine vapour. The principal 

spot in the chromatogram obtained with the test solution 

corresponds to that in the chromatogram obtained with the 
reference solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2) 

Apparatus No. 2, 

Medium. 500 ml of pH 4.7 acetate buffer, prepared by mixing 
200 ml of 1 M acetic acid with 600 ml of water, adjusting with 
1 M sodium hydroxide to a pH of 4.70 ± 0.05, diluting with 
water to 1000 ml and mixing, 
Speed and time.100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium arefilter. 

Test solution. The filtrate from the dissolution medium. 

Reference solution. A solution of loperamide hydrochloride 
RS in the dissolution medium containing the same 
concentration of loperamide hydrochloride as that expected 
in the dissolution medium in the vessel. 

Determine by liquid chromatography (2.4.14) using the 
chromatographic system described in the Assay. 

Calculate the content of C29H33CIN202,HCI. 

D. Not less than 80 per cent of the stated amount of 
C29H33C1N202, HC1. 

Uniformity of content. Complies with the test stated under 
capsules. 

Transfer the contents of one capsule to a 200-m1 volumetric 
flask. Add 35 ml of 0.5 Mhydrochloric acid and mix with the 
aid of ultrasound for 15 minutes. Add 35 ml of acetonitrile 
and mix with the aid of ultrasound for another 15 minutes. 
Dilute to volume with a mixture of equal volumes of 
0.5 M hydrochloric acid and acetonitrile mix and filter. 

Determine by liquid chromatography (2.4.14) using the 
chromatographic system and the reference solution described 
under Assay. 

Calculate the content of C29H33CIN202, HCI in the capsule. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer an accurately weighed portion of the 
mixed contents of 20 capsules containing about 20 mg of 
Loperamide Hydrochloride, to a 100 ml volumetric flask. Add 
about 35 ml of 0.5 Mhydrochloric acid and mix with the aid of 
ultrasound for 15 minutes. Add 35 ml of acetimitri/c andinix 
with the aid of ultrasound for an additional 15 mutates. Dilute 
with a mixture of equal volumes of acetonitrile and 

0.5 Mhydrochloric acid, mix, and filter. Transfer 5.0 ml of this 
solution to a 100 ml volumetric flask, dilute to volume with the 
same solvent mixture and mix. 

Reference solution. A 0.001 per cent w/v solution of 
loperamide hydrochloride RS in a mixture of equal volumes 
of acetonitrile and 0.5 M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (1011m), 

- mobile phase: dilute 500 ml of acetonitrile to 1000.0 ml 
with water, add 20 drops of phosphoric acid, mix, and 
filter, 
flow rate: 2 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 50 Al. 

Inject the reference solution. The column efficiency, determined 
from the analyte peak is not less than 1900 theoretical plates, 
the capacity factor, is not less than 3.5, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject alternately the test solution and the reference solution. 

Calculate the content of C29H33C1N20 2,HCI in the capsules. 

Loperamide Tablets 
Loperamide Hydrochloride Tablets 

Loperamide Hydrochloride Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the labeled 
amount of loperamide hydrochloride C29H330N 202•HCI. 
Usual strength. 2 mg. 

Identification 

A. Transfer a quantity of finely powdered tablets containing 
about 10 mg of Loperamide Hydrochloride, to a test-tube, add 
20.0 ml of isopropyl alcohol. shake by mechanical means for 
one minute, and allow to settle. Dilute 9.0 ml of the supernatant 
to 10 ml with 0.1 Mhydrochloric acid The solution so obtained, 
when examined in the range of 250 nm to 300 nm (2.4.7) shows 
absorption maxima and minima at the same wavelengths as 
that of a similar preparation of loperamide hydrochloride RS. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

DissotutiQn 
Apparatus No. I, 

juin. 904_:of 0.01 M hydrochloric acid, 

Equilibrate the column for at least 30 minutes with acetonitrile 

and then equilibrate at the initial eluent composition for at 
least 5 minutes. 

Adjust the sensitivity of the detector so that the height of the 
principal peak in the chromatogram obtained with reference 
solution (b) is 70 per cent to 90 per cent of the full scale of the 

recorder. 

The retention times are: haloperidol, about 
loperamide hydrochloride, about 4.5 minute 

ti.uteS.:-and 
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LOPINAVIR AND RITONAVIR CAPSULES 

Chromatographic system 	 d with 
- a stainless steel column 8 cm x 4 mm, packe silica 

octylsilane chemically bonded to totally porous 

particles (5 pm), 

- 
 mobile phase: a mixture of 45 volumes of 

acetonitrile 

and 55 volumes of buffer solution, 

- flow rate: 2 ml per minute, 

- spectrophotometer set at 214 nm, 

- injection volume: 20 ill. 
Inject the reference solution. The tailing factor is not more 
than 2.0; and the relative standard deviation for replicate 

injections is not more than 2.0 per cent. 

Inject alternately the test solution and the reference solution. 

Calculate the content of C29H33C1N202,HC1 in the tablets. 

C371 -148N405 
Lopinavir is (aS)-N-R1S,3S,4S)-44[(2,6-dimethyl-

phenoxy)acetylJamino-3-hydroxy-5-phenyl-1-(phenyl-

methyppentylltetrahydro -a-( 1-methylethyl)-2-oxo- 

1-(2H)-pyrimidineacetamide.  

Lopinavir contains not less than 98.0 per cent and not more 

than 102.0 per cent of C371448N 405, 
calculated on the anhydrous 

basis. 

Category. Antiretroviral. 

Description. A white or almost white powder. 

Identification 
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

lopinavir RS 

or with the reference spectrum of lopinavir. 

Tablets. 

Test solution. 
Crush 1 tablet and transfer to a 200-ml volumetric 

flask. Add 4 ml of a 5 per cent w/v solution 
ofphosphoric acid 

and 20 ml of methanol shake and dilute to volume with water. L 

Reference solution. 
Dissolve an accurately weighed quantity 

of loperamide hydrochloride RS in methanol  

solution having a known concentration of about 2 mg per ml. 
n Quantitatively dilute this solutio with 

water to obtain a 

solution having a known concentration of abou 
0. t 2 mg per 

ml. To 10.0 ml of this solution add 4.0 ml of 5 per cent 

phosphoric acid solution and 20 ml of methanol, dilute with 

water to 200.0 ml and mix. 
Determine by liquid chromatography (2.4.14) using the 
chromatographic system described in the Assay. 

Calculate the content of C29H33C1N202, HCI in the tablet. 
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

25 ml of methanol, dilute with water to volume, and TinN1* 

stem described in the Assay. 

Cacu llate the content of C291133C1N202, HCl in the medium. 

C29H33C1N202, HCI. 
Uniformity of content. Complies with the test stated under 

B. In the Assay, the principal peak in the chromatogr
am  

onds to the peak due 

Tests 

Specific optical rotation (2.4.22). -22.0° to -26.0°, determined 
in a 0.4 per cent w/v solution in methanol and calculated on 
the anhydrous basis. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 70 volumes of a buffer and 30 volumes of 
acetonitrile, the buffer being prepared by dissolving 2.72 g of 
potassium dihydrogen phosphate in 900 ml of water, pH of 
which is adjusted to 2.5 with phosphoric acid, and diluting to 
1000 ml with water. 

Test solution. Dissolve 15 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution. A 0.015 per cent w/v solution of lopinavir 
RS in the solvent mixture. Dilute 1.0 m1 015f this solution to 
100.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (51.1m), 
- mobile phase: A. buffer solution pH 2.5, 

B. acetonitrile, 
flow rate: 1 ml per minute, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 70 30 
30 30 70 
40 20 80 
50 20 80 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lopinavir peak is not 
less than 5000 theoretical plates and the tailing factor is not 
more than 1.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.3 times the area of the peak 
in the chromatogram obtained with the reference solution 
(0.3 per cent) and sum of areas of all the secondary peaks is 
not more than the area of the peak in the chromatogram 
obtained with the reference solution (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 4.0 per cen 
0.1 g. 

Assay. Determine by liquid chromatography  

Solvent mixture. 70 volumes of a buffer solution prepared by 
dissolving 2.72 g of potassium dihydrogen orthophosphate 
in 900 ml of water, adjusting to pH 2.5 with orthophosphoric 
acid and diluting to 1000 ml with water and 30 volumes of 
acetonitrile. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 10.0 ml of this solution to 50.0 with 
the solvent mixture. 

Reference solution. A 0.02 per cent w/v solution of  lopinavir 
RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 mm), 
- mobile phase: 55 volumes of solution B prepared by 

mixing 80 volumes of acetonitrile and 20 volumes of 
methanol and 45 volumes of 0.05 M potassium 
dihydrogen phosphate, the pH of which is adjusted to 
3.0 with dilute phosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 210 nm, 
- injection volume: 20 p.l. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lopinavir peak is not 
less than 1500 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 37H48N405 . 

Storage. Store protected from light and moisture. 

Lopinavir and Ritonavir Capsules 
Lopinavir and Ritonavir Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the  stated 
amounts of lopinavir, C 37H48N405  and ritonavir, C 37H48N605 S2 . 

Usual strength. Lopinavir 200 mg and Ritonavir 50 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the chromato-
gram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
4  Medium. 900-fiil of a solution prepared by dissolving 15.7 g of 

-polvo_vvethylene 10-lauryl ether in 1000 ml of a 0.85 per cent 
v/v solution of hydrochloric acid, 

LOPERAMIDE TABLETS 

Speed and time. 50 rpm and 30 minutes. 
Withdraw a suitable volume of the medium and filter. 

Test Solution. Use the filtrate. 

Reference solution. A solution of loperamide hydrochloride 

co 
RS 

in the dissolution medium ntaining the same 
concentration of loperamide hydrochloride as that expected 

in the dissolution medium in the vessel. 
Determine by liquid chromatography (2.4.14) using the 

chromatograp lc sy 

D. Not less than 80 per cent of the stated amount of 

1.0 ml ofphosp oric a h cid add 550 ml of water and mix. Buffer solution. To 3.0 g of triethylamine hydrochloride and 

Test solution. 
Weigh and finely powder 20 Tablets. Transfer 

an accurately weighed quantity of the powdboo ntai volumetric 
ning about 

16 mg of Loperamide Hydrochloride, to a 	
ml 

flask. Add 4 ml of a 5 per cent w/v solution 
of phosphoric acid 

and 20 ml of methanol, dilute with water to volume, and mi on x. 

To 10.0 ml of this solution, add 2.0 ml of 5 er cent w/v soluti 

of orthophosphoric acid and 10 ml of methanol and dilute to 

100.0 ml with water. 

Reference solution. 
Dissolve an accurately weighed quantity 

of loperamide hydrochloride RS in methanol to obta in a 
er ml 

solution having a known concentration of about 2 obtain a to 
mg p. 

Quantitatively dilute this solution with 
water 

solution having a known concentration of about 0.2 mg per 
ml. Transfer 10.0 ml of this solution to a 250-nil 

	 vii in the chromatogram obtained with the referenc
e  obtained kith. 	test solution c 

flask, add 5.0 ml of $ per cent 
phosphoric acidOluticiir aid t0.1oPyta   

-• 



Determine by liquid chromatography (2.4.14) 
	

Inject reference solution (b) and the test solution. In the 

Test solution. 
The filtrate obtained as g 	 obtain 

iven above. Dilute the chromatogram obtained ore 

i th the test soluton, the area of any 

filtrate if necessary, with the dissolution medium. 
	 secondary peak is not mo with the reference so

re than the area of the peak in the 

Reference solution. 

A solution containing 0.15 per cent w/v of chromatogram 
	ed 	

solution (b) 

lopinavir RS 
and 0.04 per cent w/v of 

ritonavir RS 

in (1.0 per cent) and the sum of areas of all the secondary peaks 

o

f the solution to 50.0 ml with the is not more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2 per cent). 

.0 p 

Withdraw a suitable volume of the medium and filter. 
	

i 

edium dissolution m. 

Inject the reference solution and the test solution. 

Use the chromatographic system given in the Assay. 

Calculate the contents of C 
371448N 405 

and C371-148N605S2. 

C371-14aN405 and C 37-1-1-4gN605S2.  

es. 
Determine by liquid chromatography 

Related substanc  

Solvent mixture. 	

Reference solution (b). Dilute 1.0 
ml of re ere 

For Lopinavir 

of acetonitrile. 	 steel column 	c x 

to 100.0 ml with the solvent mix 
40 volumes of 

buffer solution 
and 60 volumes ture. 

ng 100 mg of Lopinavir, disperse in 
	a stainless 	

of 15 m orous sp4.6 ram, packed with 

Test solution. 

Weigurately a quantity of the contents of Chromatographic system 

Speed and time. 75 rpm and 120 minutes 
	

Inject reference solution (a). The test is not valid 
unless the 

LOP1NAVIR AND RITONAVIR CAPSULES 
column efficiency is not less than 2000 theoretical plates 

and 

the tailing factor is not more than 2.0. 

methanol. Dilute 5.0 m 

D . 

Not less than 75 per cent of the stated amounts of 

r 
(2.4.14). 

itonavir RS 
in the solvent mixture. 

RS in the solvent mixture. 

Reference solution (b). Dilute 
1.0 

ml of reference solution (a) 

to 100.0 ml with the solvent mixture. 

phic 	 x 4.6 mm, p system 

- 	
cm 

a stainless steel column 25 	
packed with 

Chromatogra 

octadecylsilane bonded to porous silica (51.1m), 
- mobile phase: A. a mixture of 45 volumes of 

aceto
a

nit 
ed

r
by 
ile 

and 55 volumes of a buffer solution dr
prep

n ortho- 
r 

dissolving 1.36 g of p 	

d 

otassium dihyoge 

phosphate dihydrate 
in 1000 ml of water and adjusting 

the pH to 4.0 with 
orthophosphoric aci, 

13. a mixture of 80 volumes of 
acetonitrile 

and 20 volumes of the buffer solution, 

- flow rate: 1 ml per minute, 	 iven below, 

-
a gradient programme using the conditions g 

- spectrophotometer set at 210 nm, 

injection volume: 201.11. 

Time 	
Mobile phase A 

(per cent v/v) 
100 
100 

0 
0 

100 
100 

(in min) 
0 
80 
90 
120 
130 
140 

Mobile phase 13 
(per cent v/v) 

0 
0 

100 

Time 
(in min) 

0 

60 

120 

130 

155 

Mobile phase A 
(per cent v/v) 

100 

100 

0 

100 

1 00 

ture. 
40 volumes of the buffer solution an 

Solvent mix 

d For Ritonavir - 

60 volumes of 
acetonitrile. 

Test solution. 
Weigh accuratel a quantity of the contents 

o 
y 	

f 

50 mg of Ritonavir, disperse in 100 TO 

of the solvent mixture and filter. 

Reference solution (a). 
A 0.05 per cent w/v solution of 

nce solution (a) 

100 ml of the solvent 

h acc 

mixture and filter. 
w/v solution of lopinavir 	

silica gel consisting pherical particles with 

Reference solution (a). 
A0.1 per cent 	

chemically bonded butyl group (3 1.1m) the capsules containi 	
(such as YMC 

C4), 
- column temperature. 60°, 	69 volumes of buffer 

- mobile 	
a mixture of base: A. 

solution prepared by dissolving 4.1 g 
solut 	

of mono 'base 
moble p  

potassium phosphate 
in 1000 ml of distilled water and 

ering, and 18 volumes of a
umes

cet
of 
onitr

n-Butanol. 
tetrahydrofuran 

and 5 vol 

B. 
a mixture of 40 volumes of the buffer 

solution, 47 volumes of 
acetonitrile, 

8 volumes of 

tetrahydrofuran 
and 5 volumes of n

-Butanol ,  

- flow rate: 1 ml per minute, 	
, f. 

-

e using the conditions given below, 

-
spectrophotometer set at 240 nm, 

	
'1 

- injection volume: 50 til. Mobile phase B 

(per cent v/v) 

0 

0 

100 

0 

0 

Inject teferente solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 

the tailing factor is not more than 2.0. 
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Inject reference solution (b) and the test solution. In the Identification 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area of the peak 
in the chromatogram obtained with the reference solution (b) 
(2.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (b) 

(5.0 per cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Mix the contents of 20 capsules. Weigh 
accurately a quantity of the mixed contents containing 70 mg 
of Lopinavir and disperse in 100.0 ml of methanol and filter. 

Dilute 5.0 ml of the filtrate to 50.0 ml withty mobile phase. 

Reference solution. A solution containing 0.070 per cent w/v 

of lopinavir RS and 0.0175 per cent w/v of ritonavir RS in 

methanol. Dilute 10.0 ml of the solution to 100.0 ml with the 

mobile phase. 

Chromatographic system 
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica ( 5 rim), 

- mobile phase: a mixture of 45 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 

orthophosphate dihydrate in 1000 ml with water and 

adjusting the pH to 3.0 with orthophosphoric acid, 42.5 

volumes of acetonitrile and 12.5 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 

- injection volume: 10 

Inject the reference solution. The test is not valid unless the 
resolution between lopinavir and ritonavir peak is not less 
than 2.5, the column efficiency for each component is not less 
than 2000 theoretical plates, the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 

is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C371-148N405and C 37H4SNoOSS2 in the 

capsules. 

Storage. to 8.)   Store protected from moisture in a refrigerator 2 
 

Lopinavir and Ritonavir Tablets 
Lopinavir and Ritonavir Tablets contains not less than 
90.0 per cent and not more than 110.0 per cppg the stated 

amounts of lopinavir, C 37H48N40, and ritona t37a4sN6O5,_ 

Usual strength. Lopinavir 200 mg and Ritona-Vir, 
• 	 „ 

In the Assay, the principal peaks in the chromatogram obtained 
with test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a solution prepared by dissolving 15.7 g of 
polyoxyethylene 10 lauryl ether in 1000 ml of a 0.85 per cent 

v/v solution of hydrochloric acid, 

Speed and time. 75 rpm and 120 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

Test solution. The filtrate obtained as given above. Dilute the 
filtrate if necessary, with the dissolution medium. 

Reference solution. A solution containing 0.22 per cent w/v of 

lopinavir RS and 0.055 per cent w/v of ritonavir RS in 

methanol. Dilute 5 ml of the solution to 50 ml with the 

dissolution medium. 

Use the chromatographic system described in the Assay. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 70 per cent of the stated amounts of 

C37H48N405 and C371-148N605%• 

Related substances. Determine by liquid chromatography 

(2.4.14). 

For Lopinavir 

Test solution. Disperse accurately a quantity of the powdered 
tablets containing 100 mg of Lopinavir in 100 ml of the mobile 

phase. 

Reference solution (a). A 0.1 per cent w/v solution of 

lopinavir RS in the mobile phase. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 

100 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5mm), 

- mobile phase: a mixture of 55 volumes of a buffer solution 
prepared by dissolving 1.36 g of potassium dihydrogen 

orthophosphate in 1000 ml of water and adjusting the 

--PH-t9.4-0with orthophosphoric acid, and 45 volumes 

-of acetonitrile, 
fl wAttell .5 ml per minute, 
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- spectrophotometer set at 210 nm, 
- injection volume: 204 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent). 

For Ritonavir 

Solvent mixture. A mixture of 40 volumes of a buffer solution 
prepared by dissolving 4.1 g of potassium dihydrogen 

phosphate in 1000 ml of water, and 60 volumes of acetonitrile, 

Test solution. Disperse an accurately weighed quantity of the 
powdered tablets containing 100 mg of Ritonavir in 100 ml of 
the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of ritonavir 

RS in the solvent mixture. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

silica gel consisting of porous spherical particles with 
chemically bonded with butyl group (3mm) (such as 
YMC C4), 

- column temperature 60°, 
- mobile phase: A. a mixture of 69 volumes of a buffer 

solution prepared by dissolving 4.1 g of potassium 
dihydrogen phosphate in 1000 ml of water, 18 volumes 
of acetonitrile, 8 volumes of tetrahydrojitr(m and 
5 volumes of n- butanol, 

B. a mixture of 40 volumes of buffer 

solution, 47 volumes of acetonitrile, 8 volumes of 
tetrahydrofiiran and 5 volumes of n-butanol, 
flow rate:1 ml per minute, 

- a gradient programme using the conditions given below, 
- spectrophotometer set at 240 nm, 
- injection volume: 50  

Time 
(in min.) 

Mobile phase A 
(per cent w/v) 

Mobile phase B 
(per cent w/v) 

0 100 0 

60 100 0 

120 0 IOU 

121 100 -0 

135 100 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area of the peak 
in the chromatogram obtained with the reference solution (h) 
(2.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(5.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Dissolve an 
accurately weighed quantity of the powder containing 200 mg 
of Lopinovir in 250.0 ml of methanol. Dilute 5.0 ml of the 
resulting solution to 50.0 ml with the mobile phase. 

Reference solution. 5.0 ml of each of a 0.08 per cent w/v 
solution of lopinavir RS and a 0.02 per cent w/v solution of 
ritonavir RS in methanol, diluted to 50.0 ml with the mobile 
phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 mm), 

- mobile phase: A. a mixture of 80 volumes of acetonitrile 

and 20 volumes of methanol, 
B. a mixture of 45 volumes of a buffer 

solution prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate anhydrous in 1000 ml of 
water and adjusting the pH to 3.0 with orthophosphoric 

acid, and 55 volumes of mobile phase A. 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to lopinavir (retention time, 
about 6 minutes) and the peak due to ritonavir (retention time, 
about 5 minutes) is less than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per 
cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C 37H48N4O5  and C37H48N605S2. in the 

" Storage.. Storeprotected from moisture, at a temperature not 
exceeding 30°. 

Lorazepam 

CI 

C15fi10C12N202 	 Mol. Wt. 321.2 

Lorazepam is (3RS)-7chloro-5-(2-chloropheny1)-3-hydroxy-
1,3-dihydro-2H-1,4-benzodiazepin-2-one. 

Lorazepam contains not less than 98.5 per cent and not more 
than 102.0 per cent of C151-11 002N202, calculated on the dried 
basis. 

Category. Antianxiety. 

Dose. 0.05 mg per kg up to a maximum of 4 mg individualized 
intramuscular, administered at least 2 hours before anticipated 
operative procedures; intravenously 2 mg total or 0.04 mg per 
kg body weight. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lorazepam RS 
or with the reference spectrum of lorazepam. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use. 

Solvent mixture. Equal volumes of acetonitrile and water. 

Test solution. Dissolve 40 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 
water. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Further dilute 1.0 ml of this 
solution to 10.0 ml with the solvent mixture. 

Reference solution (b). Dissolve 4 mg of loraz.,epam-impUi-ity 
DRS in 25 ml of acetonitrile and dilute to 50,0 ml with Water. 
Dilute 1.0 ml of this solution to 100.0 ml with the solvent Mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 Inn), 

- mobile phase: A. dissolve 3.48 g of dipotassium 
hydrogen phosphate in a mixture of 50 ml of acetonitrile 
and 850 ml of water, adjusted to pH 10.5 with 4.0 per 
cent w/v solution of sodium hydroxide and dilute to 
1000 ml with water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 
5 80 20 

35 30 70 
50 30 70 
60 80 20 

Name 	 Relative 
retention time 

Lorazepam impurity D' 0.9 
Lorazepam (Retention time: about 17 minutes) 1.0 
Lorazepam impurity B2  1.1 
'(5RS)-7-chloro-5-(2-chloropheny1)-4,5-dihydro-1 H-1,4-benzodiazepine-2,3-dione. 

2(3RS)-7-chloro-5-(2-ch loropheny1)-2-oxo-2,3-di hydro-1 H-1,4-benzodiazepin-3-y1 
acetate. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to lorazepam impurity B is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The area of any peak corresponding 
to lorazepam impurity D is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 percent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

2460 - 
• .. 



- mobile phase: a mixture of 70 volumes of methanol and 
30 volumes of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C isH I0C12N202  in the injection. 

Storage. Store protected from light and at a temperature of 2° 
to 8°. 

Lorazepam Tablets 
Lorazepam Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amotent of lorazepam, 
CisHioC12N202. 

Usual strengths. 1 mg; 2 mg. 

Identification 

A. When examined in the range 210 nm to 350 nm (2.4.7) of the 
solution obtained in the Assay exhibits two maxima, at 230 nm 
and 316 nm. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. Toluene. 

Test solution. Shake a quantity of the powdered tablets 
containing 10 mg of Lorazepam with 10 ml of acetone for 
20 minutes, filter and evaporate the filtrate to dryness. Dissolve 
the residue in 10 ml of ethanol, add 5 ml of hydrochloric acid, 
heat on a water bath for 20 minutes and cool. Transfer the 
cooled solution to a separating funnel, add 8 ml of 10 Msodium 
hydroxide, extract with two 25-m1 quantities of ether and filter 
the combined extracts through absorbent cotton. Evaporate 
the filtrate to about 2 ml and dilute to 10 ml with methanol. 

Reference solution. Treat 10 ml of a 0.1 per cent w/v solution 
of lorazepam RS in ethanol, add 5 ml of hydrochloric acid, 
heat on a water-bath for 20 minutes and cool. Transfer the 
cooled solution to a separating funnel, add 8 ml of 10 Msodium 
hydroxide, extract with two 25-ml quantities of ether and filter 
the combined extracts through absorbent cotton. Evaporate 
the filtrate to about 2 ml and dilute to 10 ml with methanol. 

Apply to the plate 10 µl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with a freshly 
prepared 1.25 per cent w/v solution of sodium nitrite in 0.5 M 
hydrochloric acid. Heat the plate at 105° for 5 minutes, allow 

solution corresponds to the spot in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

NOTE - Carry out the procedure protected from light. 

Apparatus No. 2, 
Medium. 900 ml of 0.1M hydrochloric acid, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at about 
232 nm (2.4.7). Calculate the content of C oH loC12N202  in the 
medium taking 1115 as the specific absorbance at 232 nm. 

D. Not less than 70 per cent of the stated amount of 
C 15H  I OC12N2 02 . 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes of methanol and 
100 volumes of chloroform. 

Test solution. Shake a quantity of powdered tablets containing 
10 mg of Lorazepam with 4 ml of acetone, centrifuge and use 
the supernatant liquid. 

Reference solution (a). A 0.0025 per cent w/v solution of 
6-chloro-4-(2-chlorophenyl)quinazoline-2-carboxaldehyde 
RS in acetone. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with acetone. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
200.0 ml with acetone. 

Before use, stand the plate in methanol, allowing the solvent 
front to ascend 17 cm, heat the plate at 105° for 1 hour. Use 
with the flow of mobile phase in the same direction as that 
used for the prewash. Apply to the plate 40 glof each solution. 
Allow the mobile phase to rise 17 cm. Dry the plate in air and 
examine under ultraviolet light at 254 nrn. In the chromatogram 
obtained with the test solution, any spot corresponding to 
6-chloro-4-(2-chlorophenyl)quinazoline-2-carboxaldehyde is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (1.0 per cent). Any other secondary 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (c) (0.5 per 

to cool and spray with a 0.1 per cent w/v 
naphthyl)ethylenediamine dihydrochloride -4n ethanol: The.. Unikfinity of content. (For tablets containing 10 mg or less). 
Principal spot in the chromatogram obtained with the test ComOies with the test stated under Tablets. 
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LORAZEPAM TABLETS 

LORAZEPAM INJECTION 

Loss on drying 
(2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g under high vacuum at 105 ° . 

Assay. 
NOTE-Protect the solution from atmospheric carbon 

dioxide throughout the titration. 

Dissolve 0.25 g in 30 ml of dimethylformamide. Titrate with 

droxide, determining the end- 
0.1 M tetrabutylammonium by 	 out a blank titration. 
point potentiometrically (2.4.25)• Carry  

1 ml of 0. 1 Mtetrabutylammonium hydroxide is equivalent to 

0.03212 g of C isH loC12N202. 

Lorazepam Injection 
Lorazepam Injection is a sterile solution of Lorazepam in a 

suitable solvent. 
Lorazepam Injection contains not less than 92.5 per cent and 
not more than 105.0 per cent of the stated amount of lorazepam, 

C3sHioCl2N202. 

Usual strengths. 2 mg per ml; 4 mg per ml. 

Apply to the plate 401.1.1 of each solution. After removal of the 

Identification plate, allow it to dry in air and examine under ultraviolet light 

A.Determine by thin-layer chromatography (2.4.17), coating at 254 nm. Any spot corresponding to 6-chl in the 
oro-4-(2- 

the plate with silica gel G. 	
chloroPhenyl)quinaoline-2-carboxaldehyde  

Mobile phase. Toluene. 	
chromatogram obtained with the test solution is not more 

Test solution. Add 5 ml of hydrochloric acid 
to a volume of intense than the spot in the chromatogram obtained with 

the 	 l Transfer the cooled solution to 	than the spot in the chromatogra 

injection containing 10 mg of Lorazepam, heat in a water- reference solution (a). Any other secondary spot in the 

bath for 20 minutes and cool. 	

chromatogram obtained with the test solution is not more 

a separating funnel, add 8 ml of 
10 M sodium hydroxide reference solution (b) 

, intense 	
mb otained with 

xtract with two 25-ml quantities of ether and filter the 	
and not more than on e e such spot is 

combined extracts through absorbent cotton. Evaporate the more intense than the spot in the chromatogram obtained 

filtrate to about 2 ml and dilute to 10 ml with 
methanol. 

with reference solution (c). Ignore any spot with an Rf value 
corresponds to that in the chromatogram obtained with 

ference solution. Add 5 ml of hydrochloric acid to 10 ml of reference solution (d). 
Re 
a 0.1 per cent w/v solution 	

ethanol and ins (2.2.3). Not more than 100.0 Endotoxin 
lution of lorazepam RS i 	 Bacterial endotox 

treat in the same manner as for the test solution beginning at Units per mg of lorazepam. 

the words 'heat in a water-bath... ' . 	 Other tests. 
Comply with the tests stated under Parenteral 

Apply to the plate 10 i.d of each solution. After removal of the p reparation (Injections). 

cent w/v solution of sodium nitrite in 0.5 M hydrochloric 
Assay. Determine by liquid chromatography ( plate, allow it to dry and spray with a freshly prepared 1.25 per 
	 2.4.14). 

acid. 
Heat the plate at 100° for 5 minutes, allow

ution to of N - ( I - 
solution containing 

cool and Test solution. 
Dilute a volume of the injection to obtain a 

spray with a 0.1 per cent w/v sol

iing 0.008 per cent w/v of Lorazepam in the 

naphthyl)eth ylenediamine dihydrochloride in ethanol. 
The mobile phase. 

principal spot in the chromatogram obtained with the test 
Reference solution. 

A0.008 per cent w/v solution of lorazepam 

solution corresponds to that in the chromatogram obtained RS in the mobile phase. 

with the reference solution. 	
Chromatographic system 

B. In the Assay, the principal peak in the OrfOinatogfarn 
1,,.,:-_-"7- -4itifili 

steel column 12.5 cm x 4.6 mm, packed with 

obtained with the test solution corresponds t6. that  itti..
--: 
 _ :endcapped octadecylsilane bonded to porous silica 

chromatogram obtained with the reference sol i ia;i ,   

	

- 	. --,=(,- 	.,-, 	-.- 
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Tests 

Related substances. 
Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica GF254. 

Mobile phase. A mixture of 100 volumes of chloroform and 

10 volumes of methanol. 

Test solution. 
To a volume of the injection containing 4 mg of 

Lorazepam, add 10 ml of water, extract with two 10 ml quantities
Lorazepam, 

 

of dichloromethane, 
wash the combined extrcts with 10 ml 

of water and evaporate the washed extract toad ryness at 20° 

in a current of nitrogen. Dissolve the residue in 2 ml of 
acetone. 

Reference solution (a). 
A 0.01 per cent w/v solution of 6- 

chloro-4-(2- chlorophenyl)quinazoline-2-carboxaldehyde 

RS in acetone. 

Reference solution (h). 
Dilute 1.0 ml of the test solution to 

100.0 ml with acetone. 

Reference solution (c). 
Dilute 1.0 ml of the test solution to 

200.0 ml with acetone. 

Reference solution (d). 
A 0.1 per cent v/v solution of benzyl 

alcohol in acetone. 

Before use stand the plate in methanol. Allow the methanol 

to rise 17 cm and dry the plate in air and heat at 100° for 1 hour. 



Lorcaserin Hydrochloride 
Hemihydrate 

CI 

LORCASERIN HYDROCHLORIDE HEMIHYDRATE 
IP 2018 

LORCASERIN TABLETS 

Disperse one powdered tablet with 40 ml of ethanol (95 per 

cent) and shake for 1 hour and dilute to 50 ml with ethanol 

(95 per cent), centrifuge and dilute the supernatant liquid 
with sufficient ethanol (95 per cent) to produce a solution 
containing 0.0005 per cent w/v of Lorazepam. Measure the 
absorbance at the maximum at 230 nm (2.4.7) and calculate the 
content of C I5H, 0C12N202 taking 1150 as specific absorbance 
at the maximum at 230 nm. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. To a quantity of the 
powder containing 5 mg of Lorazepam, add 40 ml of ethanol 

(95 per cent) and shake for 1 hour and dilute to 50.0 ml with 
ethanol (95 per cent), centrifuge. Dilute 5.0 ml of this solution 
to 100.0 ml with ethanol (95 per cent)and measure the 
absorbance at the maximum at 230 nm (2.4.7). Calculate the 
content of C I5H 10C1,1\1 202  taking 1150 as specific absorbance 
at the maximum at 230 nm. 

Storage. Store protected from light. 

C II I-1, 5C12N,Y2H20 
	 Mol. Wt. 241.2 

Lorcaserin Hydrochloride Hemihydrate is (R)-8-chloro- 1 - 
methy1-2,3,4,5-tetrahydro1H-benzo[d]azepine hydrochloride 
hemihydrate. 

Lorcaserin Hydrochloride Hemihydrate contains not less than 
98.0 per cent and not more than 102.0 per cent of C II H I5C12N, 

%FLO, calculated on the anhydrous basis. 

Category. Anorectic. 

Dose. 10 mg twice daily. 

Description. A white to off white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
lorcaserin hydrochloride hemihydrate RS or with the 
reference spectrum of lorcaserin hydrochloride hemihydrate . 

B. In the Assay, the principal peak in the.. chfomatogfam 
obtained with test solution corresponds to the pOncipal -peak 
in the chromatogram obtained with reference SOlution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of methanol and water. 

Test solution (a). Dissolve 25 mg of the substance under 
examination in 25 ml of solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
lorcaserin hydrochloride hemihydrate RS in the solvent 
mixture. 

Reference solution (b). A 0.1 per cent w/v solution of 
lorcaserin hydrochloride hemihydrate RS and 0.15 per cent 
n-propyl impurity in solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 2- 

(1-pyrenyl) ethyl group bonded to spherical porous silica 
(5 gm) (Such as cosmosil 5 pye), 

- mobile phase: A. a buffer solution prepared by 
dissolving 0.01 M decane sulphonic acid sodium salt, 

in 1000 ml of water, add 2 ml of triethylamine, adjusted 
to pH 2.5 with 85 per cent orthophosphoric acid, 

B. a mixture of 60 volumes of methanol 

and 40 volumes of acetonitrile, 

- a gradient programme using the conditions given beloyq 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 gl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 	■ 

(per cent v/v) 

0 50 50 

30 40 60 

55 15 85 

60 15 85 

60.5 50 50 

80 50 50 

The retention time of n- propyl impurity is about19.9 minutes 
and lorcaserin is about 23.6 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to n-propyl and 
lorcaserin is not less than 3.0. 

The correction factor for n-propyl impurity is 0.92. 

Inject reference solutions (a), In the chromatogram obtained 
with the test solution the area of n-propyl peak is not more 
than 0.0015 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent)-.- ---Any individual peaks is not more than 0.001 times the 

" area Of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of areas of all the 

secondary peaks is not more than 0.005 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.01 per cent the area of the principal peak in the 
chromatogram obtained with reference solution (a). 

Enatiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 600 volumes of methanol, 100 volumes of 
isopropyl alcohol and 300 volumes of water. 

Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of the methanol. 

Reference solution (a). A 0.15 per cent w/v solution of 
s- isomer RS in methanol. 

Reference solution (b). A solution containing 0.1 per cent 
w/v each of lorcaserin hydrochloride hemihydrate RS and 
0.15 per cent w/v solution of s- isomer RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

amylaose tris(3 -chloro-4-methylphenylcarbamate) 
immobilized (3gm) (Such as chiralpak IF-3) , 

- column temperature: 40°, 
- mobile phase: a mixture of a buffer solution prepared 

by dissolving 3.85 g of ammonium acetate in 1000 ml of 
solvent mixture, add 5 ml of ethylenediamine, 

- flow rate: 0.7 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

The retention time of s-isomer is about16.5 minutes and 
lorcaserin is about 21.03 minutes. 

Inject reference solution (b). The test is not valid unless the 
resolution between lorcaserin and s-isomer is not less than 3. 

Inject reference solutions (a) and the test solution. In the 
chromatogram obtained with the test solution the area of 
s-isomer is not more than the area of the peak due to the 
reference solution (a) (0.3 per cent). 

Chloride Content. Weigh accurately about 0.2 g of the 
substance under examination, dissolve in 50 ml of a mixture of 
equal volumes of methanol and water, add 3 ml of dilute nitric 
acid. Titrate with 0.1 M silver nitrate, determining the end-
point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of 
C„H,5C12N. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent, 

Water (2.3.43). Not more than 5.0 per cent, determined on 0.2 
g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of solvent mixture. Further dilute 5.0 ml 
of this solution to 50.0 ml with the solvent mixture. 

Reference solution. A 0.01 per cent w/v solution of lorcaserin 
hydrochloride hemihydrate RS in the solvent mixture. 

Use solvent mixture and chromatographic system as described 
under Related substances except gradient system. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 45 55 
15 40 60 
20 10 90 
25 10 90 

25.5 45 55 
35 45 55 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 0.73 per 
cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I  IH I5C12N, %H20. 

Storage. Store protected from moisture and controlled room 
temperature. 

Lorcaserin Tablets 

Lorcaserin Hydrochloride Tablets 

Lorcaserin Hydrochloride Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of lorcaserin hydrochloride, C, I H I5C12N. 

Usual strength. 10 mg. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution . 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 



of the powder containing 100 mg of lorcaserin hydrochloride, , 	.: same solvent. 
add about 70 ml of solvent mixture, sonicate for 3o, mitiutos - - _--- 

	- 	

14: 

filter. 	

hydrochloride hemihydrate RS 
in the solvent mixture. 

and dilute to 100.0 ml with the solvent mixture, centrifuge and 
Reference solution. A 0.004 per cent w/v solution of 

lorcasetiM 

LORCASERIN TABLETS 

Test solution. 
Use the filtrate, dilute if necessary, with the 

Reference solution. 
A 0.0005 per cent w/v solution of 

dissolution medium. 	
lorcaserin hyd 

ture  mix . 

Reference solution. Dissolve a quantity of lorcaseri

nrochloride hemihydrate RS in the solvent 

 

hydrochloride RS 
in the dissolution medium to obtain a Chromatographic system 

• • 	 d 	
- a stainless steel column 25 cm x 4.6 mm, packed with 2- 

.
1 to the expecte  en 1 ethyl group bonded to porous silica (5 lim) 

(Such as cosmosil 5 pye), 
- mobile phase: A. a mixture of 20 volumes of buffer 

solution prepared by 
0.01 M decane sulphonic acid 

sodium salt in water add 2 ml triethlamine, adjusted to 

pH 2.5 with 85 per cent 
orthophosphoric acid solution, 

B. a mixture of 60 volumes of methanol 

and 40 volumes of acetonitrile, 

-
a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 

- injection volume: 10 

	

Time 	Mobile phase A 
(per cent v/v) 

50 
40 

15 

15 

50 

50 

solution of known concentration si 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 2- 

(1- pyrenyl) ethyl group bonded to porous silica (5 gm) 

( Such as Cosmosil 5 pye), 
- mobile phase: a mixture of 20 volumes of a buffer solution 

prepared by 0.01 M decane sulphonic acid sodium salt 

in water add 2 ml triethlamine, adjusted to pH 2.5 with 

85 per cent orthophosphoric acid solution, 48 volumes 

of methanol and 32 volumes of acetonitrile, 

- flow rate: 1.2 ml per minute, 

- spectrophotometer set at 220 nm, 
injection volume: 20 1.11. 

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 60 

Inject the reference solution and the test solution. 60.5 

Calculate the content of CI 11-115C12N. 	 80 

D. Not less than 80 per cent of the stated amounts of Inject the reference solution. The test is not valid unless the 

C11H15C12N. 	
column efficiency is not less than 2500 theoretical plates, the 

Uniformity of content. 
Complies with the test stated under tailing factor is not more than 2.0 and the relative s 

	
per 

cent. 
Solvent mixture. 0.1M hydrochloric acid.  

Test solution. 
Transfer one tablet and mix with 250 ml of the Inject the test solution. In the chromatogra m obtained with secondary  

solvent mixture with the aid of ultrasound, centrifuge and use the test solution, the area of any 
	peak is not more 

the supernatant liquid. 	
than 0.2 per cent and the sum of all the areas of peaks is not 

Reference solution. A 0.004 per cent w/v solution of lorcaserin 
more than 1.0 per cent, calculated by area normalisation. Ignore 

hydrochloride hemihydrate RS 
in the solvent mixture. 	

any peak with an area less than 0.033 per cent of the peak due 
to chromatogram obtained with the test solution. 

Use chromatographic system as described under Dissolution. Water 
(2.3.43). Not more than 7.0 per cent, determined on 

test is not valid
l 
 unless the 
plates, the 

0.2g. 
column efficiency is not less than 2000 theoretica pla 

	
iija 

Inject the reference solution. The 

tailing factor is not more than 2.0 and the relative standard 
Other tests. Comply with the tests stated under Tablets. 

Calculate the content of C 11 H i5C12N in the tablets. 	
Solvent mixture. 0.1M hydrochloric acid. 

deviation for replicate injections is not more than 2.0 per cent. 
Assay. Determine by liquid chromatography (2.4.14). 

by liquid chromatography Test solution. 
Weigh and powder 20 tablets. Disperse a quantitY 

mine 	 of the powder containing 40 mg 

(2.4.14). 	

of Lorcaseiin Hydrochloride, 
Related substances. Deter  

Solvent mixture. 0.1M hydrochloric acid. 	 . 	
and dilute to 100.0 ml with the solvent mixture, 

50centrifuge and 
add about 70 ml of solvent mixture, sonicate for 30 minutes 

filter. Further dilute 5.0 ml of the filtrate to .0 ml with the an 
solution. 

Weigh and powder 20 tablets. Disperse a quantity 

(in min.) 
0 

30 
55 

Mobile phase B 
(per cent v/v) 

50 

60 

85 

85 

50 
50 
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LOSARTAN POTASSIUM 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 2-

(1- pyrenyl) ethyl group bonded to porous silica (5 gm) 
( Such as cosmosil 5 pye), 

- mobile phase: A. a mixture of 20 volumes of buffer 
solution prepared by 0.01 M decane sulphonic acid 
sodium salt in water add 2 ml triethlamine, adjusted to 
pH 2.5 with 85 per cent orthophosphoric acid solution, 

B. a mixture of 60 volumes of methanol 
and 40 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 20 pl. 

Time 	Mobile phase A 	Mobile phase B 
(in min.) 	(per cent v/v) 	

' 
, (per cent v/v) 

0 	 40 	 60 

15 
	

30 
	

70 

20 
	

8 
	

92 

25 
	

8 
	

92 

25.5 
	

40 
	

60 

35 
	

40 
	

60 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C II H I5C12N in the tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of equivalent 
amount of lorcaserin hydrochloride. 

Losartan Potassium 

CI 

c221-122aKNo 
	

Mol. Wt. 461.0 

Losartan Potassium is monopotassium gay- --bf 2-,botyi-
4-chloro-1-[[2'-(1H-tetrazol-5-y1)[1,1'-bipheny1]4-ylimeth-y1)- 
1H-imidazole-5-methanol. 

Losartan Potassium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 22H22C1KN60, calculated on 
the anhydrous basis. 

Category. Antihypertensive. 

Dose. 25 to 100 mg once or twice daily. 

Description. A white to off-white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with losartan 
potassium RS or with the reference spectrum of losartan 
potassium. 

B. When examined in the range 200 to 400 rim (2.4.7), a 
0.001 per cent w/v solution of methanol and compares with 
the absorbance obtained with a solution of losartan potassium 
RS prepared in a similar manner. 

C. It gives reaction (A) of potassium (2.3.1). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 30 mg of the substance under 
examination in 100 ml of methanol. 

Reference solution (a). A 0.03 per cent w/v solution of losartan 
potassium RS and 0.0002 per cent of triphenyl-methanol in 
methanol. 

Reference solution (h). A 0.0003 per cent w/v solution of 
losartan potassium RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: A. 0.1 per cent w/v solution of ortho-

phosphoric acid in water and filter, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 	Mobile phase A 
	

Mobile phase B 

	

( per cent v/v) 
	

( per cent v/v) 

75 
	

25 

35 10 90 

50 75 25 

55 75 25 

The relative retention times are about 1.0 for losartan and I .9 
for tivhenylmethanol. 

inject refererice- solution (a). The test is not valid unless the 
tailing factor for losartan is not more than 2.0. 

(in min.) 

0 

• 



Losartan Tablets 
Losartan Potassium Tablets 

Losartan Tablets contain Losartan Potassium. 

Losartan Tablets contain not less than 90.0 p! 

more 
more than 1 10.0 per cent of the stated amolirof 

potassium, C22H22C 1KNO.  

IP 201111 
	 IP 2018 

	
LOSARTAN POTASSIUM AND AMLODIPINE TABLETS 

LOSARTAN POTASSIUM 

lution (b) and the test solution. In the 
Usual strength. 50 mg. 

Inject reference so 	 Identification chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak romato 

eak in the in the c hromatogram obtained with reference solution 
(b)  In the Assay, the principal peak in the c

hgram obtained 

(0.5 per cent) and the sum of areas of all the secondary peaks with the test solution corresponds to the p 
	chromato- 

is not more than the area of the peak in the chromatogram gram obtained with the reference solution. 

obtained with the reference solution (b) (1.0 per cent). Tests 
ith limit test for heavy 

Reference solution. 
A 0.025 per cent w/v solution of losartan 

potassium RS in methanol. 

Chromatographic system 

- a stainless steel column 2 
to 

 5 cm
rous silica (5 mm), 

x 4.0 mm packed with 

octadecylsilane bonded po  

-
mobile phase: A. 0.1 per cent w/v solution of 

ortho-

phosphoric acid in water and filter, 

B. acetonitrile, 

-
a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 

- injection volume: 10 pl. 

Time 	Mobile phase A 

(in min.) 	( per cent v/v) 

0 	 75 

35 	 10 

50 	 75 	
25 

25 
60 	 75 

 

Inject the reference solution. The test is not valid enc 
unless the 

not 
tailing factor is not more than 1.5, the column effiy in 
less than 5000 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 22H22C 1KN60.  

Storage. Store protected from moisture.  

a quantity of the p 

Reference solution (a). 
A0.1 per cent w/v solution of losartan 

potassium RS in water. 

Reference solution (b). Dilute 1 ml of reference solution (a) to 

100 ml with water. 

Chromatographic system 
- a stainless steel column 	cm

silica (5 um), (such as 
x 4.0 mm packed with 

25 u 

octylsilane bonded to poros  
Lichrosphere RP8e), 

-- mobile phase: a mixture of 75 volumes of 	 ace 
bu
ium 

ffer solution 

prepared by mixing 770 mg of 
ammontate i 

1000 ml of water, add 2.0 ml of triethylamine, adjust pH 

to 6.5 with glacial acetic acid 
and 25 volumes of 

acetonitrile, 

- flow rate: 1.5 ml per minute, 

- spectrophotometer set at 235 nm, 

- injection volume: 10 pl. 
Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 3.0 and the column efficiency in 

not less than 1000 theoretical plates. 

more than 2 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Transfer intact tablets in a suitable volumetric 
flask, dissolve in mobile phase and disperse completely. Dilute 
with mobile phase to obtain a final concentration of 0.0125 per 
cent w/v. 

Reference solution. A 0.125 per cent w/v solution of losartan 
potassium RS in mobile phase. Dilute 10.0 ml of the solution to 
100.0 ml with mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm packed with 

octylsilane bonded to porous silica (5 mm), (such as 
Lichrosphere RP8e) 	 or' 

- mobile phase: a mixture of 65 volumes of 0.005 M 
ammonium acetate, 30 volumes of acetonitrile, 
5 volumes of methanol and 0.2 volumes of 
triethylamine, adjust the pH to 6.6 with glacial acetic 
acid and filter, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 237 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 5000 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2 per cent. 

Inject the reference solution and the test solution. 
Uniformity of content (for amlodipine). Complies with the 
test stated under Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described in the Assay. 

Test solution. Transfer 1 tablet to a 100 ml volumetric flask. 
Add 5 m of water and sonicate for 10 minutes. Add 70 ml of 
the mobile phase, sonicate for 10 minutes and dilute to the 
volume with the mobile phase, filter. 

Reference solution. A0.007 per cent w/v solution ofamlodipine 

besylate RS in the mobile phase. 

Inject the reference solution and the test solution. 

Calculate the content of C 201-1 25CIN 205 . 

1 mg of Amlodipine Besylate is equivalent to 0.000721 g of 
Amlodipine. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Testisolution. -Weigh10 intact tablets and transfer to 250-ml 

In the Assay, the two principle peaks in the chromatogram_ volutriOric flask: Add 20 ml of water and sonicate for 10 minutes. 

obtained with the test solution corresponds to tha peaks due' A4S about' 170 ml of the mobile phase and sonicate for 

Heavy metals (2.3.13). 1.0 g complies w 

metals, Method B (20 ppm). 

Water 
(2.3.43). Not more than 0.5 per cent, determined on 

1.0 g. 

Assay. 
Determine by liquid chromatography (2.4.14). 

Test solution. 
Dissolve 25 mg of the substance under 

examination in 100.0 ml of methanol. 

Mobile phase B 
( per cent v/v) 

25 

90 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 

Speed and time. 50 rpm for 45 minutes. 
Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 250 nm 
(2.4.7). Calculate the content of C22H22C1KN60 in the medium 
from the absorbance obtained from a solution of known 

concentration of losartan potassium RS in the same medium.

D. Not less than 75 per cent of the stated amount of 

C221-1220KN 60. 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Test solution. 
Weigh and powder 20 tablets. Weigh accurately 

owdered tablet containing 100 mg of Losartan 

Potassium, disperse in 100 ml of water and filter. 

Inject reference solution (b) and the test solut 
 

chromatogram obtained with the test solution, the area of 
any 

eak the area of the p 	
in the 

er 
and not 

than 

losattan 	
on*tograta obtained with reference solution (b) (1.0 p 

 secirdary peak is not more 

colt) and the sum of areas of all the secondary peaks is not 

ion. In the 

to losartan potassium and amlodipine in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.01 M sodium acetate solution, adjusted 
to pH 4.5 with glacial acetic acid, 
Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay, except 
using injection volume: 50 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution (a). A solution containing 
0.25 per cent w/v of losartan potassium RS and 0.035 per cent 
w/v of amlodipine besylate RS in methanol. 

Reference solution (b). Take a suitable quantity of reference 
solution (a) to obtain a solution having a known concentration 
similar to expected concentration of the test solution in the 
dissolution medium. 

Inject reference solution (b) and the test solution. 

Calculate the contents of C 2011250N205  and C22H22C1KN60. 

D. Not less than 70.0 per cent of the stated amounts of 
C22H22C1KN60 and C2oH25C1N 205 . 

Calculate the content of C 22H22C1KN60. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength of Losartan 
Potassium. 

Losartan Potassium and Amlodipine 
Tablets 
Amlodipine and Losartan Potassium Tablets; Losartan 
Potassium and Amlodipine Besylate Tablets 

Losartan Potassium and Amlodipine Tablets contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of losartan potassium, C 22f122C1KN 60, and 
amlodipine besylate equivalent to amlodipine, C 2oH25C1N205 . 

Usual strength. Losartan 50 mg and amlodipine 5 mg. 

Identification 

246$ 



Reference solution. A 0.001 per cent w/v solution of 
lubiprostone RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of 0.01 per cent 

v/v solution of triflouroaceticacid in water and 50 
volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 294 nm, 
- injection volume: 100 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
scondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than the two times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak due to lubiprostone tautomer 
at relative retention time 0.65 with respect to lubiprostone. 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Lossoitdrying'(2.4. 1 9). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 45° for 30 minutes under 
vacuum t 0.7 K a 	. 	pa. 

LOSARTAN POTASSIUM AND AMLODIPINE TABLETS 
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10 minutes. Make up the volume with the mobile phase, mix 
and centrifuge. Dilute 5 ml of the supernatant to 25 ml with the 
mobile phase and filter. 

Reference solution. A 0.0055 per cent w/v solution of 
amlodipine besylate RS and 0.04 per cent w/v solution of 
losartan potassium RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 55 volumes of phosphate 

buffer pH 5.0, prepared by dissolving 0.68 g of potassium 
dihydrogen orthophosphate and 4.0 ml of triethylamine 

in 1000 ml of water, adjusted to pH 5.0 with dilute 
orthophosphoric acid, 22 volumes of acetonitrile and 
18 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to losartan potassium (first peak) 
and amlodipine (second peak) is not more than 2.0 per cent. 
The tailing factor for both the peaks due to amlodipine and 
losartan potassium is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content C20H25C1N 205  and C22 H22C1KN60 in the 
tablets. 

1 mg of Amlodipine besylate is equivalent to 0.000721 g of 
Amlodipine. 

Storage. Store protected from light and moisture. 

Labelling. The quantity of Amlodipine besylate is mentioned 
in the equivalent terms of Amlodipine. 

Losartan Potassium and 
Hydrochlorothiazide Tablets 
Hydrochlorothiazide and Losartan Potassium Tablets 

Losartan Potassium and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and not more than110.0 per cent of 
the stated amount of losartan potassium, C22 F122CIKN60 and 
hydrochlorothiazide,C 7H8C1N304S2. 

Usual strengths. Losartan, 25 mg and hydrochlorothiazide, 
5 mg; Losartan, 50 mg and hydrochlorothiazide, 12.5 mg; 
Losartan, 25 mg and hydrochlorothiazide, 12.5 mg. 

Identification 

In the Assay, the principal peaks in the chromatogtatu obtlined 
with the test solution corresponds to the pegks in the 

chromatogram obtained with reference solution (c) of losartaa 
potassium and hydrochlorothiazide. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate obtained above. 

Reference solution (a). A0.05 per cent w/v solution of losartan 
potassium RS in dissolution medium. 

Reference solution (b). Dissolve about 25 mg of 
hydrochlorothiazide RS in 10 ml of acetonitrile and dilute to 
100.0 ml with dissolution medium. 

Reference solution (c). Dilute 10.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to 100.0 ml with dissolution 
medium. 

Chromatographic system 
a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (10 gm), 
mobile phase: a mixture of 60 volumes of buffer solution 
prepared by dissolving 0.78 g of sodium dihydrogen 
orthophosphate in 500 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 40 volumes of 

acetonitrile, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 220 nm, 
- injection volume: 20 gl. 

Inject reference solution (c ).The test is not valid unless the 
tailing factor of both the principal peaks is not more than 2.0 
and the relative standard deviation for replicate injections is 
not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 22 H22C1KN60 and C7H8C1N304S2 in 

the dissolution medium. 

D. Not less than 70 per cent of the stated amount of 
C2,H22C1KN60 and C7118C1N304S2. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Dissolution. 

For Hydrochlorothiazide 

Test solution.11isperse 1 whole tablet in 100 ml of the mobile 
phase; Dilute 5 ml of this solution to 50 ml with the mobile 

Reference solution. A 0.025 per cent w/v solution of 
hydrochlorothiazide RS in the mobile phase. Dilute 5.0 ml of 
this solution to 100.0 ml with the mobile phase. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 7 H8C1N304S2 . 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 50 mg of Losartan 
Potassium and 12.5 mg of Hydrochlorothiazide in 100.0 ml of 
the mobile phase, filter. Dilute 5 ml of the filtrate to 50 ml with 
the mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
losartan potassium RS in the mobile phase. 

Reference solution (b). A 0.025 per cent w/v solution of 
hydrochlorothiazide RS in the mobile phase. 

Reference solution (c). Dilute 10 ml of reference solution (a) 
and 5 ml of reference solution (b) to 100 ml with the mobile 
phase. 

Use chromatographic system as described under Dissolution. 

Inject reference solution (c). The test is not valid unless the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the content of C 22 H22C1KN60 and C7H 8C1N 304S2  in 
the tablets. 

Storage. Store protected from light and moisture. 

Lubiprostone 

COOH 

HO„, 
H C 

C2oH32F205 	 Mol Wt. 390.5 

Lubiprostone is 7-RIR,3R,6R,7R)-3-(1,1-Difluoropenty1)- 
3-hydroxy-8-oxo-2-oxabicyclo[4.3.0]non-7-yllheptanoic acid. 

Lubiprostone contains not less than 98.0 per cent- and 'not 
more than 102.0 per cent ofC2 oH32F205, calculated on the -dried 
basis. 

Category. Constipation agent ,Gastro intestinal drug. 

Description. A white to off white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lubiprostone 
RS or with the reference spectrum of lubiprostone. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. 

40: 

2'470 



C201-1280. 
protected from light and moisture. 

stOrage. Stole  

Identification 
Test A may be omitted if tests B and C are carried out. Tests B 
and C may omitted if test A is carried out 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

e the spectrum with that obtained with 
lynoestrenol 

ComPar 
RS . 	 the principal spot in the 

b corresponds to B.
In the test of Related substances, 

chromatogram obtained with test solut reference solution (1)). 
ion () 

that in the chromatogram obtained with 

° 	165°  (2.4.21). 

Appearance of solution. 
A2.0 per cent w/v solution in ethanol 

thin-layer chromatography 
Related substances. 

Determine by  

(2.4.17), coating the plate with 
silica gel G 

se. A mixture of 80 volumes of 
n-heptane and 

Mobile pha  
20 volumes of acetone. 

n (a). 
Dissolve 0.5 g of the substance under 

Test solutio  
examination in 100 ml of 

chloroform. 

Test solution (b). 
Dissolve 0.25 g of the substance under 

examination in 100 ml of 
chloroform. 

Reference solution (a). 
A 0.0025 per cent w/v solution of the 

'nation in chloroform. 
substance under ex er cent w/v solution of 
Reference solution (N. 

A 0.25 p  

Apply to the plate 10 of each solution. After development, 

dry the plate in air and spray with 
0.25 M ethanolic sulphuric 

acid, heat at 105 ° 
 for 10 minutes and examine under ultraviolet 

light at 365 nm. Any secondary spot in the chromatogram 

obtained with test solution (a) he chromatogram obtained with reference 

is not more intense than the 

spot in t 

lynoestrenol RS in chloroform. 

solution (a). 

on 0.5g by drying in an oven at 105
° . Loss on drying 

(2.4.19). Not more than 0.5 per cent, determined 

Assay. 
Weigh 0.15 g, dissolve in 40 ml of 

tetra 

the end-point 

hydrofuran,  

add 5 ml of a 10 per cent w/v solution of 
silver nitrate. Titrate 

with 0.1 M sodium hydroxide, 
deter-mining  

potentiometrically (2.4.25)• Carry out a blank titration. 

droxide 
is equivalent to 0.02844 g of 

1 ml of 0. 1 M sodium by 

• • • 

— a stainless steel column 25 cm x 4.6 mm, packed with C. Melting range. Chromatographic system 

octylsilane bonded to porous silica (5 µm), f 50 volumes of 0.01 per cent 
Tests 

(95 per cent) 
is clear (2.4.1), and colourless (2.4.1). 

ltion in ethanol (95 per cent). Specific optical rotation 
(2.4.22). —9.5 °  to —MO 

in a 3.6 w/v sou °, determined 

— mobile phase: a mixture o 
v/v solution of 

triflouroaceticacid in water and 50 

volumes of acetonitrile,  

— flow rate: 1 ml per minute, 

—
spectrophotometer set at 294 nm, 

— injection volume: 100 IA 

Inject the reference solution. The test is not valid unless , the 
the 

column efficiency is not less than 3000 
theore

lative standard 
tical plates 

tailing factor is not more than 2.0 and the relative 
 for replicate injections is not more than 2.0 per

deviation 

	cent. 

Inject the reference solution and the test solution. 

Calculate the content of C20H32F2
05 . 

Mol. Wt. 284.4 

C2o11280  
Lynoestrenol is 19-nor-17oc-pregn-4-en-20-yn-17ii-ol. 

Lynoestrenol contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2o1-12s0, calculated on the dried 

basis. 

Category. Progestogen. 

Dose. 5 to 10 mg. 

Description. 
A white or almost white, crystailifiepoWder: 

LYN OESTRENOL 
2.4.14). 

Assay. Determine by liquid chromatography (  

Solvent mixture. 
50 volumes of water and 50 volumes of 

acetonitrile. 

Test solution. 
Dissolve 25 mg of the substance under 

in the solvent mixture and dilute to 25.0 ml wit 
examination

h  

the solvent mixture. 

Reference solution. 
A 0.1 per cent w/v solution of 

lubiprostone RS 
in the solvent mixture. 

Lynoestrenol 

Lynestrenol 

H3C OH 
-CE- CH 

H H  
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Magaldrate 

Magaldrate Oral Suspension 

Magaldrate Tablets 

Magaldrate and Simethicone Chewable Tablets 

Magaldrate and Simethicone Oral Suspension 

Heavy Magnesium Carbonate 

Light Magnesium Carbonate 

Magnesium Chloride 

Magnesium Hydroxide 

Magnesium Hydroxide Oral Suspension 

Heavy Magnesium Oxide 
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Mustine Injection 
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Mycophenolate Mofetil Oral Suspension 

Mycophenolate Mofetil Tablets 

Myristic Acid  

Magaldrate 

A15mg10(oH)31 (s04)2,x.H20 	Mol. Wt. 1097.4 (anhydrous) 

Magaldrate is a chemical combination of aluminium and 
magnesium hydroxides and sulphates corresponding 
approximately to the formula Al5Mgio(OH)31(SO4)2,xH20. 

Magaldrate contains not less than 90.0 per cent and not more 
than 105.0 per cent ofAl5Mg10(OH)31(SO4)2, calculated on the 
dried basis. 

Category. Antacid. 

Dose. 800 mg to 1.6 g. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Dissolve 0.8 g in 20 ml of 3 M hydrochloric acid, dilute 
with water to 50 ml, add 3 drops of methyl red solution and 
heat to boiling. Add dilute ammonia solution until the colour 
changes to just yellow, continue boiling for 2 minutes and 
filter; the filtrate gives the reactions of magnesium salts (2.3.1). 

B. Wash the precipitate obtained in test A with 50 ml of a hot 
2 per cent w/v solution of ammonium chloride, then dissolve 
the precipitate in 15 ml of 3 Mhydrochloric acid; the solution 
gives the reactions of aluminium salts (2.3.1). 

Tests 

Arsenic (2.3.10). To 1.0 g add 15 ml of hydrochloric acid, 
0.1 ml of stannous chloride solution As Tand 5 ml of potassium 
iodide solution and allow to stand for 15 minutes. The resulting 
solution complies with the limit test for arsenic (10 ppm). 

Heavy metals (2.3.13). Dissolve 0.33 g in 10 ml of 3 Mhydro-
chloric acid, filtering to get a clear solution and diluting to 
25 ml with water. The solution complies with the limit test for 
heavy metals, Method A (60 ppm). 

Soluble chloride. Boil 1.0 g, weighed, with 50.0 ml of water for 
5 minutes, cool, add water to the original volume, mix and 
filter. To 25.0 ml of the filtrate add 0.1 ml of potassium chromate 
solution and titrate with 0.1 Msilver nitrate until a persistent 
pink colour is obtained; Not more than 5.0 ml of 
0.1 Msilver nitrate is required (3.5 per cent). 

Soluble sulphate. Dilute 2.5 ml of the filtrate obtained in the 
test for Soluble chloride to 40 ml with water in a Nessler 
cylinder, add 1 ml of 3 Mhydrochloric acid and 3 ml of barium 
chloride solution, dilute to 50 ml, mix and allow to stand for 
10 minutes; any turbidity produced is not greater than that 
produced by treating 1.0 ml of 0.01 M sulphuric acid in the 
same manner (1.9 per cent). 

Sodium. Transfer 2.0 g, weighed, to a 100 ml +13 toiletri c flask. 

dissolve. Allow to warm to room temperature, dilute with water 
to volume and mix. Filter, if necessary, to obtain a clear solution. 
Dilute 10.0 ml of the filtrate with water to 100.0 ml. The emission 
intensity of this solution, determined by flame photometry 
(2.4.4), at about 589 nm and corrected for background 
transmission at about 580 nm, is not greater than that produced 
by treating similarly a standard solution containing 2.2 jig of 
Sodium per ml. 

Aluminium hydroxide. 32.1 to 45.9 per cent of Al(OH) 3, 
calculated on the dried basis and determined by the following 
method. Dissolve about 100 mg, weighed, in 3 ml of dilute 
hydrochloric acid and dilute to 30 ml with water. Add with 
stirring 25.0 ml of 0.05 Mdisodium edetate, mix and allow to 
stand for 5 minutes. Add 20 ml of acetic acid-ammonium 
acetate buffer, 60 ml ethanol (95 per cent) and 2 ml of dithizone 
solution and titrate with 0.05 M zinc sulphate to a bright 
rose-pink colour. Repeat the procedure without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
Al(OH)3 . 

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH) 2, 
calculated on the dried basis and determined by the following 
method. Dissolve about 100 mg, weighed, in 3 ml of dilute 
hydrochloric acid and dilute with water to about 
200 ml. Add with stirring 1 g of ammonium chloride, 20 ml of 
triethanolamine,10 ml of ammonia-ammonium chloride buffer 
and 0.1 ml of eriochrome black T solution and titrate with 
0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate required. 
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1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916g of 
Mg(OH)2 . 

Sulphates. 16.0 to 21.0 per cent, calculated on the dried basis 
and determined by the following method. Weigh 0.875 g, 
transfer to a 25-m1 volumetric flask, dissolve in 10 ml of water 
and 5 ml of glacial acetic acid, dilute to volume with water 
and mix. Transfer 5.0 ml of this solution to a glass 
chromatographic column, I cm in internal diameter, prepared 
by filling with 15 ml of a strongly acidic styrene-divinylbenzene 
cation exchange resin (50 to 100 mesh) (such as Dowex 50W-
X8 or Amberlite 120) and washing the resin with 30 ml of 
water. Elute the column with 15 ml of water and collect the 
eluate in a 125-ml conical flask. To the eluate add 5 ml of a 
5.38 per cent w/v solution of magnesium acetate and 32 ml of 
methanol. Titrate with 0.05 M barium chloride using a 0.2 per 
cent w/v solution of sodium alizarin sulphonate as the 
indicator and -aading about 5 ml of the titrant in the beginning 
and continuing the titration slowly thereafter until the yellow 

place in an ice-bath, add 5 ml of nitric a wirl to colour disappears and a pink tinge is visible. 
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1 ml of 0.05 M barium chloride is equivalent to 0.004803 g of 

Sulphates. 

Microbial contamination (2.2.9). 1.0 g is free from Escherichia 

coli. 

Loss on drying (2.4.19). 10.0 to 20.0 per cent, determined on 
0.5 g by drying in an oven at 200° for 4 hours. 

Assay. Weigh 3.0 g and transfer to a 250-m1 conical flask. Add 

100.0 ml of 1 M hydrochloric acid and stir well until a clear 

solution is obtained. Titrate the excess acid with I Msodium 

hydroxide to a pH of 3.0, determined potentiometrically 
(2.4.25). Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of hydrochloric acid required. 

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g 

of Al5Mgio(OH)3 (SO4)2. 

Storage. Store protected from moisture. 

Magaldrate Oral Suspension 

Magaldrate Suspension 

Magaldrate Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
anhydrous magaldrate, Al 5Mg 10(OH)31(SO4)2. 

Usual strength. The equivalent of 800 mg of anhydrous 

magaldrate per 5 ml. 

Identification 

A. Dissolve an amount of the suspension containing about 
0.8 g of anhydrous magaldrate in 20 ml of 3 M hydrochloric 

acid, dilute with water to 50 ml, add 3 drops of methyl red 

solution and heat to boiling. Add dilute ammonia solution 

until the colour changes to just yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1). 

B. Wash the precipitate obtained in test A with 50 ml of a hot 

2 per cent w/v solution of ammonium chloride, then dissolve 

the precipitate in 15 ml of 3 Mhydrochloric acid; the solution 

gives the reactions of aluminium salts (2.3.1). 

Tests 

Aluminium hydroxide. 32.1 to 45.9 per cent of the stated 

content of anhydrous magaldrate, determined by the following 
method. To a quantity containing about 1.0 -g,(af magaldrate 

add 30 ml of dilute hydrochloric acid, shake - to dissolve,' 

dilute to 100.0 ml with water and mix (solutionA). To 10.0 ml of 

Assay. To a measured volume containing about 3.0 g of 
anhydrous magaldrate in a beaker add 100.0 ml of 
1 Mhydrochloric acid and stir well until a solution is obtained. 

Titrate the excess acid with 1 Msodium hydroxide to a pH of 

3.0, determined potentiometrically (2.4.25). Repeat the 
procedure without the substance under examination. The 
difference between the titrations represents the amount of 

hydrochloric acid required. 

1 ml of / M hydrochloric acid is equivalent to 0.0354 g of 

Al5Mgio (OH)31(SO4)2. 

Storage. Store protected from moisture. 

LabelIing. The label states the strength 
anhydrous magaldrate per 5 ml. 

Magaldrate Tablets 

Magaldrate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anhydrous magaldrate,A15Mgio(01)31( so4)2. 
Usual strength. The equivalent of 800 mg of anhydrous 
magaldrate. 

Identification 

To a quantity of the powdered tablets containing about 2 g of 
anhydrous magaldrate, add about 60 ml of water, shake for 
3 minutes, centrifuge and discard the supernatant solution. 
Repeat the washing with three more quantities, each of 60 ml. 
of water. Transfer the residue to a beaker and heat on a water-
bath to dryness. 

A. Dissolve 0.8 g of the residue in 20 ml of 3 Mhydrochloric 
acid, dilute with water to 50 ml, add 3 drops of methyl red 
solution and heat to boiling. Add dilute ammonia solution 
until the colour changes to just yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1). 

B. Wash the precipitate obtained in test A with 50 ml of a hot 
2 per cent w/v solution of ammonium chloride, then dissolve 
the precipitate in 15 ml of 3 Mhydrochloric acid; the solution 
gives the reactions of aluminium salts (2.3.1). 

Tests 

Aluminium hydroxide. 32.1 to 45.9 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Weigh and finely powder 20 tablets. To a weighed 
quantity of the powder containing about 1.0 g of anhydrous 
magaldrate add 30 ml of dilute hydrochloric acid, shake well 
to dissolve, dilute to 100.0 ml with water and mix (solution A). 
To 10.0 ml of this solution add 20 ml of water and add with 
stirring 25.0 ml of 0.05 Mdisodium edetate, mix and allow to 
stand for 5 minutes. Add 20 ml of acetic acid-ammonium 
acetate buffer, 60 ml ethanol (95 per cent) and 2 ml of dithizone 
solution and titrate with 0.05 M zinc sulphate to a bright 
rose-pink colour. Repeat the procedure without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
Al(OH)3 . 

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Take 10.0 ml of solution A and dilute with water to 
about 200 ml. Add with stirring 1 g of ammonium chloride, 
20 ml of triethanolamine, 10 ml of ammonia-ammonium 
chloride buffer and 0.1 ml oferiochrome black-rsolution and 
titrate with 0.05 Mdisodium edetate to a blue cciIour. Repeat 
the procedure without the substance under examination. The 

difference between the titrations represents the amount of 
disodium edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2 . 

Neutralising capacity. To a weighed quantity of the powdered 
tablets containing 0.8 g of anhydrous magaldrate in a 250-m1 
beaker add about 75 ml of water heat to 37° and stir 
continuously, maintaining the temperature at 37°. Add 30.0 ml 
of 1 M hydrochloric acid previously heated to 37° and 
maintain at 37° for 15 minutes, stirring continuously. Titrate 
the excess acid with 1 M sodium hydroxide to a pH of 3.5 
determined potentiometrically (2.4.25). Not more than 12 ml of 
I M sodium hydroxide is required. 

Disintegration (2.5.1). 2 minutes for tablets labelled to be 
swallowed. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and finely powder 20 tablets. To a weighed 
quantity of the powder containing about 3.0 g of anhydrous 
magaldrate in a 200-m1 volumetric flask add 
100.0 ml of I Mhydrochloric acid, shake well for 30 minutes. 
Dilute to volume and filter. Transfer 100.0 ml to a conical flask. 
Titrate the excess acid with 1 Msodium hydroxide to a pH of 
3.0, determined potentiometrically (2.4.25). Repeat the 
procedure without the substance under examination. The 
difference between the titrations represents the amount of 
hydrochloric acid required. 

1 ml of 1 M hydrochloric acid is equivalent to 0.03540 g of 
A15Mg 1  o(OH)31(SO4)2• 

Storage. Store protected from moisture. 

Labelling. The label states (1) the strength in terms of the 
equivalent amount of anhydrous magaldrate; (2) whether the 
tablets are to be swallowed or chewed. 

this solution add 20 ml of water and Add with stirring 25.0 nil 

of 0.05 M disodium edetate, mix and allow to stand for 5 

minutes. Add 20 ml of acetic acid-ammonium acetate buffer, 

60 ml ethanol (95 per cent) and 2 ml of dithizone solution and 

titrate with 0.05 M zinc sulphate to a bright rose-pink colour. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of disodium edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 

Al(OH)3 . 

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Take 10.0 ml of solution A and dilute with water to 

about 200 ml. Add with stirring 1 g of ammonium chloride, 

20 ml of triethanolamine, 10 ml of ammonia-ammonium 

chloride buffer and 0.1 ml of eriochrome black T solution and 

titrate with 0.05 Mdisodium edetate to a blue colour. Repeat 

the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 

Mg(OH)2. 

Neutralising capacity. To a weighed quantity of the well-
shaken suspension containing 0.8 g of anhydrous magaldrate 
in a 250-ml beaker add water to make a total volume of about 
70 ml, heat to 37° and stir continuously, maintaining the 
temperature at 37°. Add 30.0 ml of 1 M hydrochloric acid 

previously heated to 37° and maintain at 37° for 15 minutes, 
stirring continuously. Titrate the excess acid with 1 M sodium 

hydroxide to a pH of 3.5. Not more than 12 ml of 1 Msodium 

hydroxide is required. 

Microbial contamination (2.2.9). Total microbial count is not 

more than 102  CFU per ml. 1 ml is free from Escherichia coli. 

Other tests. Comply with the tests stated under Oral Liquids. 

in terms of mg of 

Magaldrate and Simethicone 
Chewable Tablets 

Magaldrate and Simethicone Chewable Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of anhydrous magaldrate [A1 5 Mg 10 

 (OH)31 (SO4 )2J and polydimethylsiloxanekCH3)2Si0-1, not less 
than 85.0 per cent and not more than 115.0 per cent of the 
stated amount of simethicone. 

Usual strengths. Magaldrate 400 mg and Simethicone 60 mg. 

Identification 
- 	_ 

Transfer a quantity of powdered tablets containing 2 g of 
magaldrate-into a 100 ml centrifuge tube. Add about 60 ml of 
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water, cap, and shake for 3 minutes. Centrifuge the suspension, 
and discard the supernatant liquid. Repeat the washing with 
three more 60-m1 portions of water. Transfer the residue to a 
250-m1 beaker, and heat on a water-bath to dryness. The residue 
complies with the following tests. 

A. Dissolve about 0.6 g of magaldrate in 20 ml of 
3 M hydrochloric acid, dilute with water to 50.0 ml, add 3 

drops of methyl red solution and heat to boiling. Add dilute 

ammonia solution until the colour changes to yellow, continue 
boiling for 2 minutes and filter; the filtrate gives the reactions 
of magnesium salts (2.3.1). 

B. Wash the precipitate obtained in test A with 50.0 ml of hot 
0.002 per cent w/v solution of ammonium chloride, then 

dissolve the precipitate in 15 ml of 3 M hydrochloric acid; the 
solution gives the reactions of aluminium salts (2.3.1). 

C. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
polydimethylsiloxane RS or with the reference spectrum of 
polydimethylsiloxane by using the test solution as described 
under Assay. 

Tests 

Neutralising capacity. To a weighed quantity of the powdered 
tablets containing 0.8 g of anhydrous magaldrate in a 250-m1 
beaker add about 75 ml of water heat to 37° and stir 
continuously, maintaining the temperature at 37°. Add 30.0 ml 
of 1 M hydrochloric acid previously heated to 37° and 
maintain at 37° for 15 minutes, stirring continuously. Titrate 
the excess acid with 1 M sodium hydroxide to a pH of 3.5 
determined potentiometrically (2.4.25). Not more than 12 ml of 
I M sodium hydroxide is required. 

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH) 2 , of 
the stated content of anhydrous magaldrate, determined by 
the following method. 

Weigh and powder 20 tablets. Disperse accurately weighed 
about 1.0 g of powder in 30 ml of 0.01 M hydrochloric acid 

and dilute to 100.0 ml with water (solution A). Transfer 10.0 ml 
of solution A to 400-m1 beaker, and dilute to about 200 with 
water. Add with stirring 1 g of ammonium chloride, 20 ml of 

triethanolamine,10 ml of ammonia-ammonium chloride buffer 

and 0.1 ml of eriochrome black T solution and titrate with 

0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 

edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 

Mg(OH)2 . 

Aluminium hydroxide. 32.1 to 45.9 per cent ofiett(OH) 3. (if the 
stated content of anhydrous magaldrate, determined by , the 

following method. 

To 10.0 ml of the solution prepared for the test of magnesium 
hydroxide, this solution add 20 ml of water and add with stirring 

25.0 ml of 0.05 Mdisodium edetate, mix and allow to stand foir 

5 minutes. Add 20 ml of acetic acid-ammonium acetate buffer, 

60 ml ethanol (95 per cent) and 2 ml of dithizone solution and 
titrate with 0.05 Mzinc sulphate to a bright rose-pink colour. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of disodium edetate required. 

1 ml of 0.05 M disodium edetate is equivalent to 0.0039 g of 

Al(OH)3. 

Other tests. Comply with the tests stated under Tablets. 

Assay. 

Magaldrate - Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 6.0 g of Magaldrate with 
100 ml of 2 M hydrochloric acid, sonicate for 30 minutes and 
dilute 200.0 ml with water, filter it. Transfer 100.0 ml of the 
filtrate to a beaker. Titrate with 1 Msodium hydroxide to pH 
of 3.0, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of I M hydrochloric acid is equivalent to 0.0354 g of 

Al5Mgio(OH)31(SO4)2. 

Polydimethylsiloxane - 

Test Solution. Weigh and powder 20 tablets. Transfer an 
accurately weighed portion of the powder containing 20 mg 
of Simethicone, to a 60-m1 separator. Add 10.0 ml of hexanes 

and 25 ml of 6 M hydrochloric acid, cap the separator, and 
shake by mechanical means for not less than 2 hours. Allow to 
stand for about 10 minutes, and drain off as much of the lower, 
aqueous layer as possible without removing any of the 
unseparated interphase. Add 25 ml of 4 Msodium hydroxide 
to the separator, cap it, and shake by mechanical means for 1 
hour. Transfer the mixture from the separator to a 50-m1 
centrifuge tube, cap, and centrifuge to obtain clear layer. 
Transfer not less than 5 ml of the clear upper hexanes layer to 

a test tube containing about 0.5 g of anhydrous sodium 

sulphate. Cap the tube, shake vigorously, and allow to stand 
to obtain a clear supernatant liquid. 

Reference solution (a). A solution containing 0.16 per cent 

w/v of polydimethylsiloxane RS prepare same as that of test 

solution. 

Reference solution (b). A solution containing 0.2 per cent 

w/v of polydimethylsiloxane RS prepare same as that of test 

solution. 

Reference solution (c). A solution containing 0.24 per cent 

w/v of polydimethylsiloxane RS prepare same as that of test 

solution. 

NOTE -Beifiveen each measurement, rinse the cell with 
heptane, eitipty, and dry it. 

Measure the absorbance by using 0.5 mm cell at the 
wavelength of maximum absorbance at about 1260 cm ' with 
an 1R spectrophotometer, using hexane as the blank. Prepare 
a standard curve by plotting the absorbance for the standard 
preparation and draw the straight line best fitting the three 
plotted points. From this standard curve, determine 
concentration in mg per ml of sodium polydimethylsiloxane. 

Calculate the quantity in mg of [-(CH3) 2SiOd„ in the tablets by 
multiplying concentration by 10. 

Storage. Store in tightly-closed containers. 

Labelling. The Chewable Tablets to indicate that they are to 
be chewed before being swallowed. The strength in terms of 
equivalent amount of anhydrous magaldrate. 

Magaldrate and Simethicone Oral 
Suspension 

Magaldrate and Simethicone Oral Suspension is a mixture of 
Magaldrate and Simethicone. It may contain suitable aqueous 
flavoured vehicle. 

Magaldrate and Simethicone Oral Suspensions contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of anhydrous magaldrate [AlM (014) 5- 
(SO4 )2] and polydimethylsiloxane[CH 3)2 Si0-1„ is not less than 
85.0 per cent and not more than 115.0 per cent of the stated 
amount of Simethicone. 

Usual strengths. Magaldrate 400 mg and Simethicone 60 mg 
per 5 ml. 

Identification 

A. Dissolve an amount of Oral Suspension, containing 0.8 g 
of Magaldrate in 20 ml of 3 M hydrochloric acid, dilute with 
water to about 50.0 ml, add 3 drops of methyl red solution, 
heat to boiling. Add 6 M ammonium hydroxide until the colour 
changes to just yellow, continue boiling for 2 minutes and 
filter; the filtrate gives the reactions of magnesium salts (2.3.1). 

B. Wash the precipitate obtained in test A with 0.002 per cent 
w/v solution of hot ammonium chloride and dissolve the 
precipitate in hydrochloric acid. Divide the resulting solution 
into two equal portions. The dropwise addition of 6 M 
ammonium hydroxide to one portion (Solution 1) yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide. The dropwise addition 
of 1 M sodium hydroxide to the second portion (solution 2) 
yields a gelatinous white precipitate, which dissolves in an 
excess of 1 Msodium hydroxide, leaving some turbidity. 
C. Determine by infrared absorption spectrophotothetiy .(2.4.6). 
Compare the spectrum with that obtained .-with - 

polydimethylsiloxane RS or with the reference spectrum of 

Neutralising capacity. To a weighed quantity of the well-
shaken suspension containing 0.8 g of anhydrous magaldrate 
in a 250-m1 beaker add water to make a total volume of about 
70 ml, heat to 37° and stir continuously, maintaining the 
temperature at 37°. Add 30.0 ml of 1 M hydrochloric acid 
previously heated to 37° and maintain at 37° for 15 minutes, 
stirring continuously. Titrate the excess acid with I Msodium 
hydroxide to a pH of 3.5. Not more than 12 ml of / Msodium 
hydroxide is required. 

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH) 2, of 
the stated amount of anhydrous magaldrate determined by 
the following method. 

To a measured volume containing about 1.0 g of the 
Magaldrate, in 30 ml of 0.01 M hydrochloric acid and dilute 
with water to about 100 ml (solution A). Transfer 10.0 ml of 
solution A to 400-m1 beaker, and dilute to about 200 with water. 
Add with stirring 1 g of ammonium chloride, 20 ml of 
triethanolamine,10 ml of ammonia-ammonium chloride buffer 
and 0.1 ml of eriochrome black T solution and titrate with 
0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate required. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2. 

Aluminium hydroxide. 32.1 to 45.9 per cent ofAl(OH) 3  per g 
of the stated amount of anhydrous magaldrate, determined 
by the following method. 

Take 10.0 ml of solution A and 20 ml of water to a 250 ml beaker 
and add with stirring 25.0 ml of 0.05 Mdisodium edetate, mix 
and allow to stand for 5 minutes. Add 20 ml of acetic acid-
ammonium acetate buffer, 60 ml ethanol (95 per cent) and 2 
ml of dithizone solution and titrate with 0.05 Mzinc sulphate 
to a bright rose-pink colour. Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of disodium edetate required. 

1 nil of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
Al(OH)3 . 

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 100 CFU per ml. It meets the requirements 
the tests for the absence of Escherichia coll. 

Other tests. Comply with the tests stated under Oral liquids. 

Assay, - 	. . 

Magaldrate To a measured volume containing about 3.0 g 
of-Magaldrate in a beaker add 100.0 ml of 1 M hydrochloric 

polydimethylsiloxane by using the test solution as described 
in Assay. 

Tests 



(porosity No. 3), allow to cool and dilute to 100.0 ml with 
water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°; the residue weighs not more than 10 mg 
(1.0 per cent). 

Substances insoluble in acetic acid. Residue when washed, 
dried and ignited at 600°, weighs not more than 2.5 mg 
(0.05 per cent). 

Assay. Weigh 0.15 g, dissolve in a mixture of 20 ml of water 
and 2 ml of 2 M hydrochloric acid and add 50 ml of water, 
10 ml of strong ammonia-ammonium chloride solution and 
titrate with 0.05 Mdisodium edetate, using 0.1 g of mordant 
black II mixture as indicator, until a blue colour is obtained. 
Carry out a blank titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002015 g of 
MgO. 

Storage. Store protected from moisture. 

Light Magnesium Carbonate 
Light Magnesium Carbonate is a hydrated basic magnesium 
carbonate. 

Light Magnesium Carbonate contains the equivalent of not 
less than 40.0 per cent and not more than 45.0 per cent of 
MgO. 

Category. Antacid; osmotic laxative. 

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g. 

Description. A very light, white powder. 15 g occupies a 
volume of about 125 ml. 

Identification 

A. It gives reaction (A) of carbonates (2.3.1). 

B.Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise 
with 2 M sodium hydroxide. The resulting solution gives 
reaction A of magnesium salts (2.3.1). 

Tests 

Appearance of solution. Dissolve 5.0 g in a mixture of 70 ml of 
5 Macetic acid and 30 ml of water. Filter, if necessary, through 
a previously ignited and weighed porcelain or silica crucible 
of a suitable porosity to give a clear filtrate (solution A). Reserve 
any residue (residue R) for the test for Substances insoluble 
in acetic acid. Solution A is not more intensely coloured than 
reference solution BS3 (2.4.1). 

Arsenic (2.3.10). Dissolve 5.0 g in 15 ml atibromittated 
hydrochloric acid and 45 ml of water and remove the excess 

of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (2 ppm). 

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of 7M 
hydrochloric acid and shake with 25 ml of 4-methylpentan-
2-one for 2 minutes. Separate the layers, evaporate the aqueous 
layer to dryness, dissolve the residue in 1 ml of 5 M acetic 
acid and dilute to 20 ml with water. 12 ml of the resulting 
solution complies with the limit test for heavy metals, Method 
D (20 ppm). Use lead standard solution (1 ppm Pb) to prepare 
the standard. 

Iron (2.3.14). Dissolve 0.1 g in 3 ml of 2 Mhydrochloric acid 
and dilute to 10 ml with water. The resulting solution complies 
with the limit test for iron (400 ppm). 

Chlorides (2.3.12). 5.0 ml of solution A complies with the limit 
test for chlorides (0.1 per cent). 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of ammonium oxalate solution. After 
1 minute add a mixture of 1 ml of 2 Macetic acid and 15 ml of 
a solution prepared by diluting 2.6 ml of solution A to 150 ml 
with distilled water and shake. After 15 minutes any 
opalescence produced is not more intense than that of a 
standard prepared in the same manner using a mixture of 10 ml 
of calcium standard solution (1 0 ppm Ca) and 5 ml of distilled 
water in place of solution A (0.75 per cent). 

Copper. Dissolve 1 g in 5 ml of hydrochloric acid and 25 ml of 
water, boil to remove carbon dioxide, make alkaline with dilute 
ammonia solution; no blue colour is produced. 

Soluble substances. Mix 2.0 g with 100 ml of water, boil for 
5 minutes, filter whilst hot through a sintered-glass filter 
(porosity No. 3), allow to cool and dilute to 100.0 ml with 
water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°; the residue weighs not more than 10 mg 
(1.0 per cent). 

Substances insoluble in acetic acid. Residue R when washed, 
dried and ignited at 600°, weighs not more than 2.5 mg 
(0.05 per cent). 

Sulphates (2.3.17). 1 ml of solution A diluted to 15 ml with 
distilled water complies with the limit test for sulphates 
(0.3 per cent). 

Assay. Weigh 0.15 g, dissolve in a mixture of 20 ml of water 
and 2 ml of 2 Mhydrochloric acid and add 50 ml of water,10 
ml of strong ammonia-ammonium chloride solution and titrate 
with 0.05 M disodium edetate, using 0.1 g of mordant black 
II mixture as indicator, until a blue colour is obtained. 

1 ml 	Maisodium edetate is equivalent to 0.002015 g of 

*ram tore protected from moisture 
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25 C x 
AU 

AS 

in which C is the concentration in mg per ml of reference and 
AU and AS are the absorbance, of the test preparation and the 

reference preparation, respectively. 

Storage. Store in tightly-closed containers. 

Labelling. 
The strength in terms of equivalent 

anhydrous magaldrate. 

amount of 

Heavy Magnesium Carbonate 
Heavy Magnesium Carbonate is a hydrated basic magnesium 

carbonate. 
Heavy Magnesium Carbonate contains the equivalent of not 

less than 40.0 per cent and not more than 45.0 per 
cent of 

MgO. 

Category. Antacid; osmotic laxative. 

Dose. 
As antacid, 300 to 600 mg;as laxative,.2p-4 

Description. 
A white powder; odourless. 15,g 'occupies 

a 

volume of about 30 ml. 	
• 
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acid 
and stir well until a solution is obtained. Titrate the excess 

acid with 1 M sodium hydroxide 
to a pH of 3.0 determined ,  

potentiometrically (2.4.25). Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of hydrochloric acid required. 

1 ml of / Al/ hydrochloric acid is 
equivalent to 0.0354 g of 

Identification 

A.
It gives reaction (A) of carbonates (2.3.1). 

B.Dissolve about 15 mg in 2 ml of 
2 M nitric acid and neutralise 

with 2 M sodium hydroxide. 
The resulting solution gives 

reaction (A) of magnesium salts (2.3.1). 

Test Solution. 
Transfer an accurately measured quantity of 5 

M acetic acid and 30 ml of water. Filter, if necessary, through 

Oral Suspension containing about 250 mg of Simethcon, 
	

nd weighed porcelain 
i 	e to a previously ignited and 	

or silica crucible 

a 20 0-ml centrifitge tube. Add an equal 

	

	 for the test for Substances insoluble volume of hydrochloric of 
a suitable porosity to give a clear filtrate (solution A). Reserve 

acid, 
swirl to dissolve the Oral Suspension, add 25.0 ml of any residue (residue R) 

hexane, 
and immediately close the bottle securely with a cap in 

acetic acid. 
Solution A is not more intensely coloured than 

having an inert liner. Shake the bottle for 30 minutes, and reference solution BS3 (2.4.1). 

centrifuge the mixture until a clear supernatant layer is obtained. Arsenic  (2.3.10). Dissolve 5.0 g in 15 ml of brominated 

Reference solution (a). 
A solution containing 1.0 per cent 

hydrochloric acid and 45 ml of water and remove the excess 

w/v of polydimethylsiloxane RS 
in the hexane. cell at the of bromine with a few drops of 

stan
ies wish the limit test for 

chloride solution 

AsT. The resulting solution complt 

Measure the absorbance by using 0.1 mm ce  
wavelength of maximum absorbance at about about 7.9 µm

arsenic (2 ppm). 
ml of solution A add 15 ml of 

1.1m and 8.3 [tm, with a suitable IR spectrophotometer, using 7 
M hydrochloric acid 

and shake with 25 ml of 4-methyl-

hexane as the blank. Draw a linear baseline between the two 
pentan-2 -one 

for 2 minutes. Separate the layers, evaporate 

minima, and determine the absorbance for the reference the aqueous layer to dryness, dissolve 
	 residue in 1 ml of 

preparation inn 	
test preparation with respect to the 5 

M acetic acid and dilute to 20 ml with water. 12 ml of the 

baseline, making any necessary correction for the blank. resulting solution complies with the limit test for heavy metals, 

Calculate the quantity, in mg, of [--(CH3)2Si0-1„ in the portion Method D (20 ppm)• Use 

lead standard solution (1 ppm Pb) 

of Oral Suspension taken by the formula: or stan 

test for chlorides (0.1 per cent). 

Sulphates 
(2.3.17). 0.5 ml of solution A diluted to 15 ml with 

distilled water 
complies with the limit test for sulphates 

(0.6 per cent). 

Calcium. To 0.2 ml of 
ethanolic calcium standard solutio

n 	

n 

(100 ppm Ca) add 1 ml of ammonium oxala
acid and 15 ml of 
te sol. After 

1 minute add a mixture of l ml of 2 M acetic 

a solution prepared by diluting 2.6 ml of solution A to 150 ml 

with distilled water 
and shake. After 15 minutes any 

a 

opalescence produced lamet miner a mixture of 10 ml 
intense th that of 

standard prepared in the smanner  

of calcium standard solution (10 ppm Ca) 
and 5 ml of distilled 

water in place of solution A (0.75 per cent). 

Copper. Dissolve 1 g in 5 ml of hydrochloric acid and 25 ml of 

er 
boil to remove carbon dioxide, make alkaline with 

dilute 

wat ,  
ammonia solution; 

no blue colour is produced. 

Soluble substances. Mix 2.0 g with 100 ml of 
water, boil for 

h a sintered-glass filter 
5 minutes, filter whilst hot throug  

Tests 
Al5Mgio(011)3 1 (SO4)2.   

Polydimethylsiloxane - 	
Appearance of solution. 

Dissolve 5.0 g in a mixture of 70 ml of 

f 	gird preparation. 

Iron (2.3.14). Dissolve 0.1 g in 3 ml of 
2 M hydrochloric acid 

and dilute to 10 ml with water. The resulting solution complies 

with the limit test for iron (400 ppm). 
Chlorides (2.3.12). 5.0 ml of solution A complies with the limit 



MAGNESIUM CHLORIDE 

Magnesium Chloride 

MgC12,6H20 
Magnesium Chloride contains not less than 98.0 per cent 

and not more than 101.0 per cent of MgC1 2,6H20. 

Category. 
Constituent of peritoneal dialysis solutions. 

Description. Colourless crystals; hygroscopic. 

Identification 

A. It gives reaction (A) of chlorides (2.3.1). 

B.
It gives reaction (A) of magnesium salts (2.3.1). 

Magnesium Chloride intended Or use in the preparation of 
dialysis solutions complies with the following additional 

requirement. 

Aluminium. Dissolve 4.0 g in 100 ml of water and add 10 ml of 

acetate buffer pH 6.0. 
Extract with successive quantities of 

20, 20 and 10 ml of a 0.5 per cent wlv solution of 
8-hydroxy-

quinoline in chloroform•  and dilute the combined 
solution a 

ext
mixture 
racts to 

50 ml with chloroform. Use as the standard  

of 2 ml of 
aluminium standard solution (2 ppm Al), 10 ml of 

acetate beer pH 6.0 and 98 ml of water treated in the same 

manner and as the blank solution a mixture of 10 ml of 
acetate 

buffer pH 6.0 and 100 ml of water ea trted in the same manner. 

Measure the fluorescence of the test solution and the standard 
solution (2.4.5), using an excitation wavelength of about 
392 nm and emission wavelength of about 518 nm, and setting 

the instrument to zero 
Tests 	

with the blank solution in each case. 

Appearance of solution. 

Solution A is clear (2.4.1), and The fluorescence of the test solution is not greater than that 
of the standard solution (1 ppm)• 

colourless (2.4.1)• 

 

Acidity or alkalinity. Dissolve 10.0 g in carbon dioxide free 
Storage. Store protected from moisture. 

water prepared from distilled water and dilute to 10ti0 ml with 

the same solvent (solution A). To 5 ml of soluon A add 

0.05 ml ofphenol red solution. 
Not more than 0.3 ml of either 

• 

 

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml of water and add 10 ml Magnesium 
 Hydroxide contains not less than 95.0 per 

cent 

of stannated hydrochloric acid. 
The resulting solution 	 100.5 p and not more than 10er cent of Mg(OH)2. 

complies with the limit test for arsenic (2 ppm). Category. Antacid; osmotic 	tive. laxa 

Heavy metals (2.3.13). Dissolve 1.0 g in 20 ml of water, Dose. As antacid, 500 	
as laxative, 2 to 4 g. adding 	 00 to 750 mg; 

1 g of ammonium chloride and sufficient wate
e limit

r to produce 
for Description. A bulky 	p 

25 ml. The resulting solution complies with th 
	test 	

white owder. 

heavy metals, Method A (20 ppm). Identification 

Iron 
(2.3.14). 4.0 g complies with the limit test for iron (10 ppm). Dissolve about 15 mg in 2 ml of 

2 M nitric acid an ne 

0.01 M hydrochloric acid or 001 M sodium hydroxide is Magnesium Hydroxide 

required to change the colour of the solution. 
	 Mg (OH)2 	

Mol. Wt. 583: 

d utralise 

with 2 M sodium hydroxide. 
The resulting solution gives 

50 ml and determine by Method B for flame photometry (2.4.4), reaction (A) of magnesium salts (2.3.1). Calcium. To 25 ml of solution A add sufficient water to produce 

or by Method B for atomic an 
	

spectrophotometry 

(2.4.2), measuring at 423 nm and using 
calcium solution FP, 

or calcium solution AAS, 
as appropriate, diluted if necessary, 

with 0.1 M hydrochloric acid 
for the standard solution 

(0.1 per cent). 

Sulphates 
(2.3.17). 15 ml of solution A complies with the limit 

test for sulphates (100 ppm). 

Assay. Dissolve 0.3 g in 30 ml of water, add 10 m tel of strong 

ammonia-ammonium chloride solution 
and ti tra with 0.05 

M disodium edetate using 0.1 g of mordant black II mixture 

as indicator. 

1 ml of 0.05 Mdisodium edetate 
is equivaleni 4)1).01017: 

MgC1 2,6H20. 

Mol. Wt. 203.3 

Tests 

Appearance of solution. 
Dissolve 5.0 g in a mixture 5 	

f 0 ml o 

5 M acetic acid and 50 ml of distilled wa 
for

t
2 minutes , 
er; 

not mor cool and 
e than a 

slight effervescence is produced.Boil 

dilute to 100 ml with 
2 M acetic acid. Filter, i lainf necessilicsarYa , 

through a previously ignited and weighed porce 
	or 

crucible of a suitable porosity to give a clear filtrate (solution 

A). Reserve any residue (residue R) for the test m 
for 
ore i 

Substances 

insoluble in acetic acid. Solution A is not 	
ntensely 

coloured than reference solution BS3 (2.4.1). 

A rs,eitic (2.3-.I0). Dissolve 2.5 g in 18 ml of 
brominated 

of hydrochloric -acid and 42 ml of water and remove the excess 

of bromine with a few drops of 
stannous chloride solution 
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AsT. The resulting solution complies with the limit test for 
arsenic (4 ppm). 

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of 
7 M hydrochloric acid and shake with 25 ml of 4-methyl-

pentan-2-one for 2 minutes. Separate the layers, evaporate 
the aqueous layer to dryness, dissolve the residue in 1 ml of 
5 M acetic acid and dilute to 20 ml with water. 12 ml of the 
resulting solution complies with the limit test for heavy metals, 
Method D (40 ppm), using 10 ml of lead standard solution 
(2 ppm Ph). 

Iron (2.3.14). Dissolve 0.2 g in 7 ml of 2 M hydrochloric acid 
and dilute to 20 ml with water. 5 ml of the resulting solution 
complies with the limit test for iron (0.08 per cent). 

Chlorides (2.3.12). 5.0 ml of solution A diluted to 15 ml with 
distilled water complies with the limit/rest for chlorides 
(0.1 per cent). 

Sulphates (2.3.17). 0.6 ml of solution A diluted to 15 ml with 
distilled water complies with the limit test for sulphates 
(0.5 per cent). 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of ammonium oxalate solution. After 

1 minute add a mixture of 1 ml of 2 M acetic acid and 15 ml of 
a solution prepared by diluting 1.3 ml of solution A to 150 ml 
with distilled water and shake. After 15 minutes any 
opalescence produced is not more intense than that of a 
standard prepared in the same manner using a mixture of 10 ml 
of calcium standard solution (1 0 ppm Ca) and 5 ml of distilled 

water in place of solution A (1.5 per cent). 

soluble substances. Mix 2.0 g with 100 ml of water, boil for 
5 minutes, filter whilst hot through a sintered-glass filter 
(porosity No. 3), allow to cool and dilute to 100.0 ml with 
water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°; the residue weighs not more than 10 mg 
(1.0 per cent). 

Substances insoluble in acetic acid. Residue R when washed, 
dried and ignited at 600°, weighs not more than 5.0 mg 
(0.1 per cent). 

Loss on ignition (2.4.20). 30.0 to 32.5 per cent, determined on 
0.5 g by igniting at 900° increasing the heat gradually. 

Assay. Dissolve 0.1 g in 20 ml of 2 M hydrochloric acid and 

dilute to 100.0 ml with water. To 50.0 ml of this solution add 
5 ml of strong ammonia-ammonium chloride solution and 

titrate with 0.05 M disodium edetate, using ,1 out 50 mg of 
mordant black II mixture as indicator. Carry out a blank 
titration. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0,002914g of 
- 

Magnesium Hydroxide Oral 
Suspension 
Magnesium Hydroxide Mixture; Milk of Magnesia; 
Cream of Magnesia 
Magnesium Hydroxide Oral Suspension is an aqueous 
suspension of hydrated magnesium oxide. It may be prepared 
from a suitable grade of Light Magnesium Oxide. 

Magnesium Hydroxide Oral Suspension contains not less than 
7.0 per cent and not more than 8.5 per cent w/w of hydrated 
magnesium oxide, calculated as Mg(OH) 2 . 

Dose. As antacid, 5 to 10 ml; as laxative, 15 to 30 ml. 

Description. A white, uniform suspension, which does not 
separate readily on standing. 

Identification 

A solution of 1 ml of oral suspension in 2 ml of dilute 

hydrochloric acid gives the reactions of magnesium salts 
(2.3.1). 

Tests 

Soluble alkalis. Filter about 25 ml and discard the first 10 ml of 
the filtrate. Dilute 5 ml of the filtrate with 40 ml of water, add 

0.05 ml of methyl red solution and titrate with 0.05 M sulphuric 

acid to a persistent pink colour. Not more than 1.0 ml of 
0.05 M sulphuric acid is required. 

Soluble salts. To 5 ml of the clear filtrate obtained in the test 
for Soluble alkalis add 0.15 ml of sulphuric acid, evaporate to 
dryness on a water-bath and then ignite gently to constant 
weight; the residue does not weigh more than 12 mg. 

Heavy metals (2.3.13). Dissolve 12.5 g in 10 ml of hydrochloric 

acid and 20 ml of water, add 0.5 ml of nitric acid, boil to 
remove any carbon dioxide and filter. To the cooled filtrate 
add 2 g of ammonium chloride and 2 g of ammonium 

thiocyanate and extract with two successive quantities, each 
of 10 ml, of ether. To the aqueous layer add 2 g of citric acid 

and sufficient water to produce 50 ml. 12 ml of the solution 
complies with the limit test for heavy metals, Method D 
(4 ppm). Use lead standard solution (1 ppm Pb) to prepare 

the standard. 

Sulphates (2.3.17). Dissolve 2.5 ml in 20 ml of hydrochloric 

acid and dilute to 500 ml with water. 15 ml of the resulting 
solution, filtered if necessary, complies with the limit test for 
sulphates (0.2 per cent). 

Microbial contamination (2.2.9). Total microbial count is not 
more than 102 CFU per ml. 1 ml is free from Escherichia coli. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay:'Wei ghT0.0 g, mix with 50 ml of water, add 50.0 ml of 
M.vulphdric acid and titrate the excess of acid with 1 M 

sodium hydroxide using methyl orange solution as indicator. 
Mg(OH)2 . 

Storage. Store protected from moisture. 
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a previously ignited and weighed porcelain or silica crucible 
ofa suitable porosity to give a clear filtrate (solution A). Reserve 
any residue (residue R) for the test for substances insoluble 
in acetic acid. Solution A is not more intensely coloured than 
reference solution BS2 (2.4.1). 

Arsenic (2.3.10). Dissolve 2.5 g in 15 ml of brominated 
hydrochloric acid, add 45 ml of water and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (4 ppm). 

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of 
7 M hydrochloric acid and shake with 25 ml of 4-methyl-
pentan-2-one for 2 minutes. Separate the layers, evaporate 
the aqueous layer to dryness, dissolve the residue in 1 ml of 
5 Macetic acid and dilute to 20 ml with water. 12 ml of the 
resulting solution complies with the limit test for heavy metals, 
Method D (30 ppm). Use 7.5 ml of lead standard solution 
(2 ppm Pb) for preparing the standard. 

Iron (2.3.14). Dissolve 40 mg in 5 ml of 2 Mhydrochloric acid 
and dilute to 10 ml with water. The resulting solution complies 
with the limit test for iron (0.1 per cent). 

Chlorides (2.3.12). 4.0 ml of solution A complies with the limit 
test for chlorides (0.125 per cent). 

Sulphates (2.3.17). 0.3 ml of solution A complies with the limit 
test for sulphates (1.0 per cent). 

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of ammonium oxalate solution. After 
1 minute add a mixture of 1 ml of 2 Macetic acid and 15 ml of 
a solution prepared by diluting 1.3 ml of solution A to 150 ml 
with distilled water and shake. After 15 minutes any 
opalescence produced is not more intense than that of a 
standard prepared in the same manner using a mixture of 10 ml 
of calcium standard solution (10 ppm Ca) and 5 ml of distilled 
water in place of solution A (1.5 per cent). 

Soluble substances. Mix 2.0 g with 100 ml of water, boil for 
5 minutes, filter whilst hot through a sintered-glass filter 
(porosity No. 3), allow to cool and dilute to 100.0 ml with 
water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°. The residue weighs not more than 20 mg 
(2.0 per cent). 

Substances insoluble in acetic acid. Residue R when washed 
with water, dried and ignited at 600°, weighs not more than 
5 mg (0.1 per cent). 

Loss on ignition (2.4.20). Not more than 8.0 per cent, 
determined on 0.5 g when ignited at 900°. 

Assay. Dissolve 0.35 g in 10 ml of 2 M hydrochloric acid and 
dilute with water to 100.0 ml. To 10.0 ml add 5 nil of strong 
ammonia-ammonium chloride solution and titratc with 

Identification 

To 5.0 g add 50 ml of peroxide-free ether, 20 ml of dilute nitric 
acid and 20 ml of water and heat under a reflux condenser 
until dissolution is complete. Allow to cool. In a separating 
funnel, separate the aqueous layer and shake the ether layer 
with 2 quantities, each of 4 ml, of water. Combine the aqueous 
layers, wash with 15 ml ofperoxide-free ether and dilute to 
50 ml with water (solution A). Evaporate the organic layer to 
dryness and dry the residue at 105°. 

A. The residue obtained in the preparation of solution A has a 
freezing point (2.4.11) not less than 53°. 

B. The acid value of the fatty acids is 195 to 210, determined 
on 0.2 g of the residue obtained in the preparation of solution 
A, dissolved in 25 ml of the prescribed mixture of solvents 
(2.3.23). 

C. In the test for fatty acid composition, the principal peaks in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with the reference 
solution. 

D. 1 ml of solution A gives the reaction of magnesium (2.3.1). 

Tests 

Appearance -  of solution. Solution A is not more intensely 
coloured than reference solution YS6 (2.4.1). 

0.05 Mdisodium edetate using about 50 mg of mordant black 
II mixture as indicator. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002015 g of 
MgO. 

Storage. Store protected from moisture. 

Magnesium Stearate 

Magnesium Stearate consists mainly of magnesium stearate 
(C 17H35CO2 )2Mg with variable proportions of magnesium 
palm itate, (CI5H3 1 CO2 ) 2 Mg and magnesium oleate, 
(C I 7H33C002Mg. 

Magnesium Stearate contains not less than 3.8 per cent and 
not more than 5.0 per cent of Mg, calculate on the dried basis. 
The fatty acid fraction contains not less than 40.0 per cent of 
stearic acid and the sum of stearic acid and palmitic acid is not 
less than 90.0 per cent. 

Category. Pharmaceutical aid (lubricant). 

Description. A very fine, light, white powder; odourless or 
with a very faint odour of stearic acid; unctuous and free from 
grittiness. 
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MAGNESIUM STEARATE 

1 ml of 0.5 M sulphuric acid is equivalent to 0.02916 g of 
hydrated magnesium oxide calculated as Mg(OH)2. 

Storage. Store protected from moisture. Do not keep in a 

refrigerator. 

Heavy Magnesium Oxide 

Heavy Magnesia 

MgO 

Heavy Magnesium Oxide contains not less than 98.0 per 
cent and not more than 100.5 per cent of MgO, calculated 
on the ignited basis. 

Category. Antacid; osmotic laxative. 

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g. 

Description. A fine, white powder. 15 g occupies a volume of 

about 30 ml. 

Identification 

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise 

with 2 M sodium hydroxide. The resulting solution gives 

reaction (A) of magnesium salts (2.3.1). 

Mol. Wt. 40.3 

Eight Magnesium Oxide 

Light Magnesia 

MgO 
Light Magnesium Oxide contains not less than 98.0 per cent 
and not more than 100.5 per cent of MgO, calculated on the 

ignited basis. 

Category. Antacid; osmotic laxative. 

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g. 

Description. A very fine, light, white powder. 15 g occupies a 

volume of about 150 ml. 

Identification 

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise 

with 2 Al sodium hydroxide. The resulting solution gives 

reaction (A) of magnesium salts (2.3.1). 

Tests 

AppFarance of solution. Dissolve 5.0 g in a mixture of 70 ml of 

5 Macetic acid and 30 ml of water. Filter, if necessary, through 

Mol. Wt. 40.3 

Tests 

Appearance of solution. Dissolve 5.0 g in a mixture of 70 ml of 

5 Macetic acid and 30 ml of water. Filter, if necessary, through 
a previously ignited and weighed porcelain or silica crucible 
of a suitable porosity to give a clear filtrate (solution A). Reserve 
any residue (residue R). Solution A is not more intensely 
coloured than reference solution BS3 (2.4.1). 
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1 minute add a mixture of 1 ml of 2 Macetic acid and 15 ml of 

a solution prepared by diluting 1.3 ml of solution A to 150 ml 

with distilled water and shake. After 15 minutes any 
opalescence produced is not more intense than that of a 
standard prepared in the same manner using a mixture of 10 ml 

of calcium standard solution (10 ppm Ca) and 5 ml of distilled 

water in place of solution A (1.5 per cent). 

Soluble substances. Mix 2.0 g with 100 ml of water, boil for 
5 minutes, filter whilst hot through a sintered-glass filter 
(porosity No. 3), allow to cool and dilute to 100.0 ml with 

water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°. The residue weighs not more than 20 mg 

(2.0 per cent). 

Substances insoluble in acetic acid. Residue R when washed 

with water, dried and ignited at 600° , weighs not more than 

5 mg (0.1 per cent). 

Loss on ignition (2.4.20). Not more than 8.0 per cent, 
determined on 0.5 g when ignited at 900°. 

Assay. Dissolve 0.35 g in 10 ml of 2 Mhydrochloric acid and 

dilute with water to 100.0 ml. To 10.0 ml add 5 ml of strong 

ammonia-ammonium chloride solution and titrate with 

0.05 Mdisodium edetate using about 50 mg of mordant black 

II mixture as indicator. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002015 g of 

MgO. 

Storage. Store protected from moisture. 

Arsenic (2.3.10). Dissolve 2.5 g in 15 ml of brominated 

hydrochloric acid, add 45 ml of water and remove the excess 

of bromine with a few drops of stannous chloride solution 

AsT. The resulting solution complies with the limit test for 

arsenic (4 ppm). 

Heavy metals (2.3.13). 12 ml of solution A complies with the 
limit test for heavy metals, Method D (30ppm), using lead 

standard solution (1 ppm Pb). 

Iron (2.3.14). Dissolve 0.2 g in 7 ml of 2 Mhydrochloric acid 

and dilute to 20 ml with water. 5 ml of the resulting solution 

complies with the limit test for iron (800 ppm). 

Chlorides (2.3.12). 5.0 ml of solution A complies with the limit 

test for chlorides (0.1 per cent). 

Sulphates (2.3.17). 0.3 ml of solution A complies with the limit 

test for sulphates (1.0 per cent).  

Calcium. To 0.2 ml of ethanolic calcium standard solution 

(100 ppm Ca) add 1 ml of ammonium oxalate solution. After 

HEAVY MAGNESIUM OXIDE 
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Appearance of solution of the fatty acids. Dissolve 0.5 g of the 
residue obtained in the preparation of solution A in 10 ml of 

chloroform. The solution is clear (2.4.1), and not more intensely 
coloured than reference solution YS5 (2.4.1). 

Acidity or alkalinity. Mix 1.0 g with 20 ml of carbon dioxide-

Ji•e water, boil for 1 minute, shaking continuously, cool and 
filter. To 10 ml of filtrate add 0.05 ml of bromothymol blue 

solution. Not more than 0.05 ml of 0.1 M hydrochloric acid or 

0.1 M sodium hydroxide is required to change the colour of 

the solution. 

Acid value of the fatty acids. 195 to 210, determined on 0.2 g of 
the residue obtained in the preparation of solution A, dissolved 
in 25 ml of the prescribed mixture of solvents (2.3.23). 

Free stearic acid. Not more than 3 per cent, determined by the 
following method. Weigh 1.0 g into a stoppered flask, add 
50 ml of chloroform, stopper the flask and shake well. Filter 
into a beaker through two thicknesses of filter paper taking 
care to avoid evaporation of the solvent. Wash the filter with 
10 ml of chloroform and collect the washings in the beaker. 
Evaporate the chloroform on a water-bath in a current of air. 
Dissolve the residue in about 10 ml of ethanol (95 per cent) 

previously neutralised to phenolphthalein solution and titrate 

with 0.1 M sodium hydroxide using phenolphthalein solution 

as indicator. 

1 ml of O. 1 M sodium hydroxide is equivalent to 0.0284 g of 

stearic acid. 

Zinc stearate. Heat 5.0 g with shaking in a mixture of 50 ml of 

water and 50 ml of dilute sulphuric acid until the fatty acids 
separate as an oily layer. Cool, filter the aqueous layer and 
wash the residue with two successive quantities, each of 5 ml, 

of hot water, combine the filtrate and the washings and dilute 

to 100 ml with water. To 5 ml of the resulting solution add 

0.5 ml of ammonium mercurithiocyanate solution and 0.05 ml 

of copper sulphate solution. Scratch the walls of the container 
with a glass rod and allow to stand for 15 minutes; no violet 
precipitate is formed. 
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Assay. Weigh 0.75 g, add 50 ml of a mixture of equal volumes 

of 1-butanol and ethanol, 5 ml of strong ammonia solution, 

3 ml of ammonia buffer pH 10.0, 30.0 ml of O./ Mdisodium 

edetate and 15 mg of mordant black 11 mixture, heat to 45° to 

50° and titrate with 0.1 Mzinc sulphate until the colour changes 
from blue to violet. Repeat the operation without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required. 

1 ml of O./ Mdisodium edetate is equivalent to 0.002431 g of 

Mg. 

Fatty acid composition. Determine by gas chromatography 

(2.4.13). 

Test solution. Dissolve 100 mg of the substance under 

examination in 5 ml of boron trifluoride solution. Boil under a 

reflux condenser for 10 minutes, add 4.0 ml of heptane through 

the condenser, and add 20.0 ml of a sodium chloride solution. 
Shake and allow the layers to separate. Dry the organic layer 
over 0.1 g of anhydrous sodium sulphate. Dilute 1.0 ml of this 

solution to 10.0 ml with heptane. 

Reference solution. Dissolve 50 mg each of palmitic acid RS 

and stearic acid RS in 5.0 ml of boron trifluoride solution. 
Boil under a reflux condenser for 10 minutes, add 4.0 ml of 

heptane through the condenser and add 20.0 ml of a sodium 

chloride solution. Shake and allow the layers to separate. Dry 
the organic layer over 0.1 g of anhydrous sodium sulphate.  . 

Dilute 1.0 ml of this solution to 10.0 ml with heptane. 

Chromatographic system 
a capillary column 30 m x 0.32 mm, packed with fused 
silica coated with macrogol 20000 (film thickness 

0.5 gm); 
temperature: 
column 
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Magnesium Sulphate Injection 

Magnesium Sulphate Heptahydrate Injection 

Magnesium Sulphate Injection is a sterile solution of 
Magnesium Sulphate Heptahydrate in Water for Injection. 

Magnesium Sulphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of MgSO4, 7H20. 

Usual strength. 500 mg per ml. 
Description. A clear, colourless solution. 

Identification 

A. It gives the reactions of sulphates (2.3.1). 
B. It gives the reactions of magnesium (2.3.1). 

Tests 

pH (2.4.24). 5.5 to7.0, in the injection diluted, if necessary, to 
contain 5.0 per cent w/v solution of Magnesium Sulphate 
Heptahydrate. 

Bacterial endotoxins (2.2.3). Not more than 0.09 Endotoxin 
Unit per mg of magnesium sulphate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute an accurate volume containing about 1.25 g of 
Magnesium Sulphate Heptahydrate to 100.0 ml with water. To 
20.0 ml of this solution, add 10 ml of ammonia buffer pH 10.9 
and titrate with 0. 05 M disodium edetate using 0.1 g of 
mordant black] 1 mixture as indicator until the pink tint is 
discharged from the blue colour. 

1 ml of 0.05 Mdisodium edetate is equivalent to 0.01232 g of 
MgSO4, 7H20. 

Labelling. The label states the strength as the percentage 
w/v of Magnesium Sulphate Heptahydrate and as 
concentration of Magnesium ions (Mg") in millimoles per ml. 

Magnesium Trisilicate 

Magnesium Trisilicate is a hydrated magnesium silicate of the 
approximate composition 2Mg0,3Si0,,xH 20. 

Magnesium Trisilicate contains not less than the equivalent 
of 29.0 per cent of MgO and not less than the equivalent of 
65.0 per cent of SiO 2, both calculated on the ignited basis. 
Category. Antacid. 

1 ml of 0.05 Mdisodium edetate is equivalent tq 0,00602 g of 
Dose. 500 mg to 2 g, repeated in accordance with the needs of 

MgSO4 . 	 , 	the patient. 

Description: TA fine, white or nearly white powder, free from 
ritziness; slightly hygroscopic. 

Heavy metals (2.3.13). Heat 5.0 g with 40 ml of 2 M acetic acid 

and allow to cool. Filter, wash the residue with two quantities, 
each of 5 ml, of warm water and dilute to 100 ml with water. 

12 ml of the resulting solution complies with the limit test for 
heavy metals, Method D (20 ppm). Use 10.0 ml of lead standard 

solution (1 ppm Pb) to prepare the standard. 

Chlorides (2.3.12). 10.0 ml of solution A diluted to 15 ml 
complies with the limit test for chlorides (250 ppm). 

Sulphates (2.3.17). Dilute 5.0 ml of solution A to 50.0 ml with 

water. 2.5 ml of this solution diluted to 15 ml with water 

complies with the limit test for sulphates (0.6 per,..c,ent) 

Loss on drying (2.4.19). Not more than 6.0 per cenT,deterinined 
on 1.0 g by drying in an oven at 105°. 

time 

(mm) 
0-2 

2-36 

36-41 

inlet port at 220 0  and detector at 260°, 
flame ionization detector, 
flow rate: 2.4 ml per minute, helium or nitrogen as the 
carrier gas. 

Inject 10 of the reference solution. The relative retention with 
reference to methyl stearate for methyl palmitate is about 0.9. 
The test is not valid unless the resolution between the peaks 
due to methyl stearate and methyl palmitate is not less 

than 5.0. 

Inject, 1411 of the reference solution and the test solution. 

Calculate the 	content of stearic acid and palmitic 

temperature 
(0)  

70 

70-240 

240 

acid. 

Magnesium Sulphate 
Epsom Salts 

MgSO4,7H20 	 Mol. Wt. 246.5 
Magnesium Sulphate contains not less than 99.0 per cent 
and not more than 100.5 per cent of MgSO 4, calculated on 
the dried basis. 

Category. Osmotic laxative; used in the treatment of electrolyte 
deficiency. 

Dose. 2 to 16 g. 

Description. Colourless crystals or a white, crystalline powder. 

Identification 

A. It gives the reactions of sulphates (2.3.1). 

B. It gives reaction (A) of magnesium salts (2.3.1). 

Tests 

Appearance of solution. Dissolve 5.0 g in sufficient carbon 
dioxide-free water to produce 50 ml (solution A). Solution A 
is clear (2.4.1), and colourless (2.4.1). 

Acidity or alkalinity. To 10 ml of solution A add 0.05 ml of 
phenol red solution. Not more than 0.2 ml of either 
0.01 M hydrochloric acid or 0.01 M sodium hydroxide is 
required to change the colour of the solution. 

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (2 ppm). 

Heavy metals (2.3.13). Dissolve 2.0 g in 10 ml of water, 2 ml of 
dilute acetic acid and sufficient water to produce 25 ml. The 
solution complies with the limit test for heavy metals, Method 
A(lOppm). 

Iron (2.3.14). 2.0 ml of solution A diluted to 20 ml with water 
complies with the limit test for iron (200 ppm). 

Chlorides (2.3.12). 8.0 ml of solution A complies with the limit 
test for chlorides (300 ppm). 

Loss on drying (2.4.19). 48.0 to 52.0 per cent, determined on 
0.5 g by drying in an oven at 110° to 120° for 1 hour and then 
at 400°. 

Assay. Dissolve 0.3 g in 50 ml of water, add 10 ml ofstrong 
ammonia-ammonium chloride solution and titrate with 
0.05 M disodium edetate, using 0.1 g of mordant black II 
mixture as indicator, until a blue colour is obtained. 

ic 

Storage. Store protected from moisture. 
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sulphuric acid. Heat on a water-bath for 15 minutes. A violet-
pink colour develops. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than reference solution 
YS7 (2.4.1). 

Fumaric acid. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 12 volumes of anhydrous formic 
acid, 16 volumes of chloroform, 32 volumes of butanol and 
44 volumes of heptane. 

Test solution (a). Dissolve about 0.5 g of the substance under 
examination in 5.0 ml of acetone. 

Heat at 800° for about 1 hour. Dissolve the residue in 5 ml of 
a mixture of equal volumes of hydrochloric acid and water. 
Add 0.1 ml of phenolphthalein solution and then 
concentrated ammonia until a pink colour is obtained. Cool, 
add glacial acetic acid until the solution is decolourised and 
add 0.5 ml in excess. Filter if necessary and wash the filter. 
Dilute to 20 ml with water, 12 ml of the resulting solution 
complies with the limit test for heavy metals, Method D (10 
ppm), using 10 ml of lead standard solution (I ppm pb) in a 
mixture of equal volumes of hydrochloric acid and water. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g. 

Assay. Dissolve 0.5 g in 50 ml of water. Titrate with 1 M sodium 
hydroxide using 0.5 ml of phenolphthalein solution as 
indicator. 
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Maleic Acid 
CO OH 

CO OH 
Mol. Wt. 116.1 

MAGNESIUM TRISILICATE 

Identification 

A. To 2.0 g add a mixture of 4 ml of nitric acid and 4 ml of 

distilled water 
and heat to boiling, shaking frequently. Add 

12 ml of distilled water, 
allow to cool, filter or centrifuge to 

obtain a clear solution and dilute the filtrate to 20 ml wafter 
ith 

distilled water 
(solution A). 1 ml of solution A,  

neutralisation with 2 M sodium hydroxide, gives reaction (A) 

of magnesium salts (2.3.1). 
B. 0.25 g gives the reaction of silicates (2.3.1). 

Tests 

Alkalinity. 
In a tared 200-m1 conical flask on a water-bath heat 

and 
10 g with 100 ml of water for 3 minutes

low to stand and filter 
, allow to cool 

restore the initial weight with wa
0 

 ter. Al  
or centrifuge until a clear liquid is obtained. To 10 Natt mor 

of the

clear liquid add 0.1 ml of phenolphthalein solution.   

than 1.0 ml of 0.1 M hydrochloric acid is required to change 

the colour of the solution. 

15 minutes on a water-bath. Allow to cool, filter, wash the 

residue with water and dilute the combined filtrate and 

washings to 250.0 ml with water. Neutralise 50.0 ml with about 

8 ml of 10 tV/sodium hydroxide, add 10 ml of ammonia buffer 

pH 10.0, 50 mg of mordant black II mixture, heat to 40° and 

titrate with 0.05 M disodium edetate 
until the colour changes 

to a deep blue. 

1 ml of 0.05 M disodium edetate 
is equivalent to 0.002015 g of 

MgO. 

For silicon dioxide - Weigh 0.7 g, add 10 ml of 1 M sulphuric 

acid 
and 10 ml of water and heat on a water-bath for 1.5 hours, 

shaking frequently and replacing the evaporated water. Allow 

to cool, decant onto an ashless filter paper (7 cm in diameter), 
wash the precipitate by decantation with three quantities, each 

of 5 ml, of hot water, transfer it to the filter paper and wash it 
with hot water until 1 ml of the filtrate remains clear on the 

addition of 2 ml of barium chloride solution and 0.05 ml of 

2 M hydrochloric acid. 
Ignite the filter paper and its contents 

in a tared platinum crucible at 900 °  to constant weight; the 

residue is Si02. 

Storage. Store protected from moisture. 

C41-1404 
Maleic Acid is (Z)-butenedioic acid. 
Maleic Acid contains not less than 99.0 per cent and not more 

than 101.0 per cent of C 4H404, calculated on the anhydrous 

basis. 

Category. Pharmaceutical aid. 

Description. 
A white or almost white, crystalline powder. 

Identification 

A.
In the test for fumaric acid, the principal spot in the 

chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 

(a). 

B. Dissolve 0.1 g of the substance under examination) in 10 of 

o f of -water. 
To 0.3 ml of this solution add a solution of 0 mg o 

resorcinol in 3 ml of sulphuric acid. Heat on a water-bath for 

15 minutes, no colour develops. Further to 3 ml of this solution
, 

 add, I nl orf Or6iiiine water. 
Heat on a water-bath for 15 minutes 

to rerao,- e the bromine, heat to boiling and cool. To 0.2 of 

this' solution add a solution of 10 mg of 
resorcinol in 3 ml of 0.5 g when ignited in a platinum crucible at 900 ° . 

Assay. For magnesium oxide - 
Weigh 1.0 g, add 35 1St1 .of 

Arsenic (2.3.10). Disperse 2.5 g in 50 ml of water and add 10 

of stannated hydrochloric acid AsT. 
The resulting solution 

complies with the limit test for arsenic (4 ppm). 

Heavy metals 
(2.3.13). Neutralise 7.5 ml of solution A with 

dilute ammonia solution using metanil yellow solution as
f 

 external indicator, dilute to 15 ml with water and filter i 

necessary. 12 ml of the resulting solution complies with 
lead 
the 

limit test for heavy metals, Method D (40 ppm), using  
standard solution (2 ppm Pb). 

Chlorides 
(2.3.12). 5.0 ml of solution A diluted to 15 ml with 

distilled water 
complies with the limit test for chlorides 

(500 ppm). 

Sulphates 
(2.3.17). 0.3 ml of solution A diluted to 15 ml with 

distilled water 
complies with the limit test for sulphates 

(0.5 per cent). 

Acid absorption. Not less than 100 ml of 0.1 Mhydrochloric 

acid 
per g, determined by the following method. Suspend 

0.25 g in 100.0 ml of O./ M hydrochloric acid, allow to stand in 

a water-bath at 37° ± 0.5° for 2 hours, shaking frequently an td 
allow allow to cool. Add 0.1 ml of 

bromophenol blue solution 

20.0 ml of the supernatant liquid and titrate with 
0.1 M sodium 

hydroxide until a blue colour is produced. 

Water-soluble salts. 
In a tared platinum dish evaporate to 

dryness on a water-bath 20 ml of the clear liquid obtained in 
the test for Alkalinity and ignite the residue to constant weight 
at 900°. The residue weighs not more than 30 mg. 

Loss on ignition 
(2.4.20). 17.0 to 34.0 per cent, determined on 

hydrochloric acid and 50 ml of water and allow to stand for 
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Test solution (b). Dilute 1.0 ml of test soludO'n (a) to 50.0 ml 
with acetone. 

Reference solution (a). A 0.2 per cent w/v solution of maleic 
acid RS in acetone. 

Reference solution (b). A 0.15 per cent w/v solution of fumaric 
acid RS in acetone. 

Reference solution (c). A mixture of 5 ml each of reference 
solution (a) and (b). 

Apply to the plate 5 p,1 of the test solution (a), (b), reference 
solution (a) and (b) and 10 pi of reference solution (c). Allow 
the mobile phase to rise 10 cm. Dry the plate at 100° for 
15 minutes and examine under ultraviolet light at 254 nm (2.4.7). 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows two clearly separated spots. 

Iron (2.3.14). To 10 ml of a 10 per cent w/v solution in water, 
add 2 ml of dilute hydrochloric acid and 0.05 ml of bromine 
water. After 5 minutes, remove the excess of bromine by 
passing a current of air and add 3 ml of potassium thiocyanate 
solution and shake. Prepare reference solution at the same 
time and in the same manner, using a mixture of 5 ml of iron 
standard solution ( I ppm Fe), 1 ml of dilute hydrochloric 
acid, 6 ml of water and 0.05 ml of bromine water. Allow both 
solutions to stand for 5 minutes. Any red colour in the test 
solution is not more intense than that in the reference solution 
(5  ppm). 

Heavy metals (2.3.13). Weigh in a silica crucible 2 g of the 
substance under examination, mix with 0.5 g of magnesium 
oxide. Ignite to dull redness until a homogeneous white or 
greyish-white mass is obtained. After 30 minute's of ignition if,  
mixture remains coloured, allow to cool, mix usini a fine glass
rod and repeat the ignition. If necessary repeat the operation. 

1 ml of 1 M sodium hydroxide is equivalent to 0.05804 g of 
C4H404. 

Storage. Store protected from light. 

Malic Acid 

HO 
	OH 

OH 0 

C4H605 
	 Mol. Wt. 134.1 

Malic Acid is (RS)-hydroxybutanedioic acid. 

Malic Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C 4H605 , calculated on the anhydrous 
basis. 

Category. Pharmaceutical aid. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with malic acid RS 
or with the reference spectrum of malic acid. 

Tests 

Appearance of solution. A 20.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1). 

Specific optical rotation (2.4.22). - 0.10° to + 0.10°, determined 
on 20.0 per cent w/v solution in water. 

Water insoluble substances. Not more than 0.1 per cent. 

Dissolve 25.0 g of the substance under examination in 100 ml 
of water, filter the solution through a tared sintered-glass 
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filter, wash the filter with hot water and dry at 105° to constant 
weight. The residue weighs a maximum of 25 mg. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml of the mobile phase. 

Reference solution (a). Dissolve 10 mg of fumaric acid and 

4 mg of maleic acid in 50.0 ml of the mobile phase. 

Reference solution (b). Dilute 2.5 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Reference solution (c). Dissolve 20 mg of the substance under 
examination in the mobile phase, add 1.0 ml of reference 
solution (a) and dilute to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

ion-exclusion resin (9 gm), 
- column temperature. 37°, 
- mobile phase: 0.005 M sulphuric acid, 

- flow rate: 0.6 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to malic acid and malic acid 
impurity B is not less than 2.5. The relative retention time with 
reference to malic acid for fumaric acid (malic acid impurity A) 
is about 1.5 and for maleic acid (malic acid impurity B) is 
about 0.8. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to fumaric acid is not more than twice the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), the area of the peak due 
to maleic acid is not more than 0.25 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). The area of any other 
secondary peak is not more than 0.5 times the area of the peak 
due to maleic acid in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all secondary 
peaks is not more than 2.5 times the area of the peak due to 
maleic acid in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.1 times the area of the peak due to maleic acid in the 
chromatogram obtained with reference solution (b) ri  Mol. Wt.344.3 
(0.02 per cent).  

Maltitol is a-D-glucopyranosy1-1,4-D-glucitol. 
Heavy metals (2.3.13). Not more than 20 ppm, determined by 
the following method .Weigh 1 g of the0,111Siance- under 4 Maltifa eontfas not less than 98.0 per cent and not more 

examination in a 100-m1 long necked combinationflask. Clamr4 -than102 . 0  pereent of C 12H240 11 , calculated on the anhydrous 

the flask at an angle of 45°, add a sufficient volume of a mixture 

Category. Pharmaceutical aid. 

Description. A white or almost white crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with maltitol RS or 
with the reference spectrum of maltitol. 

B. Determine by thin-layer chromatography (2.4.1 7). coating 
the plate with silica gel G 

Mobile phase. A mixture of 10 volumes of water, 20 volumes 
of ethyl acetate and 70 volumes of propanol. 

Test solution. Dissolve 25 mg of the subpnce under 
examination in 10 ml of water. 

Reference solution (a). A 0.25 per cent w/v solution of maltitol 
RS in water. 

Reference solution (b). A solution containing 0.25 per cent 
w/v each of maltitol RS and sorbitol RS in water. 

Apply to the plate 2 gl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in air, spray with 
4-aminobenzoic acid solution. Remove the plate and place it 
in a current of cold air until the acetone is removed. Heat at 
105° for 15 minutes and allow to cool, spray with a 0.2 per cent 
w/v solution ofsodium periodate. Dry in a current of cold air. 
Heat at 100° for 15 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to that in 
the chromatogram obtained with reference solution (a). The test is 
not valid unless the chromatogram obtained with reference solution 
(b) shows two clearly separated principal spots. 

C. Melting point (2.4.21). 148° to 151°. 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in water 
is clear (2.4.1) and colourless (2.4.1). 

Specific optical rotation (2.4.22). + 105.5° to 108.5°, determined 
in a 5 per cent w/v solution in water, calculated on the 
anhydrous basis. 

Reducing sugars. Not more than 0.2 per cent, expressed as 
glucose equivalent. 

Dissolve 5.0 g in 6 ml of water with the aid of gentle heat. Cool 
and add 20 ml of cupri-citric solution and a few glass beads, 
boil for 10 minutes. Cool rapidly and add 100 ml of a 2.4 per 
cent v/v solution of glacial acetic acid and 20.0 ml of 
0.025 M iodine. With continuous shaking, -ackr25- ml of a 
mixture of 6 volumes of hydrochloric acid and 94 volumes of 
water and, when the precipitate has disso,lved, titrate the 

-0- 

of 8 ml of sulphuric acid and 10 ml of nitric acid to moisten 
the substance, warm gently until the reaction starts, allow the 
reaction to subside and add additional portions of the same 
acid mixture, heating after each addition. Increase the amount 
of heat and boil gently until the solution darkens. Cool, add 
2 ml of nitric acid and heat again until the solution darkens. 
Continue the heating, followed by the addition of nitric acid 
until no further darkening occur, then heat strongly until dense, 
white fumes are produced. Cool, add 5 ml of water, boil gently 
until dense, white fumes are produced and continue heating 
to reduce to 2-3 ml. Cool and add 5 ml of water and examine 
the colour of the solution. If the colour is yellow, cautiously 
add 1 ml of strong hydrogen peroxide solution and again 
evaporate until dense, white fumes are produced and reduce 
to a volume of 2 to 3 ml. If the solution is still yellow in colour, 
repeat the addition of 5 ml of water and 1 ml of strong hydrogen 

peroxide solution until the solution is colourless. Cool, and 

dilute to 25 ml with water into a 50-m1 Nessler cylinder. Adjust 
the pH to 3.0 with concentrated ammonia, dilute with water 

to 40 ml and mix. Add 2 ml of buffer solution pH 3.5, mix and 

add 1.2 ml of thioacetamide reagent mix immediately and dilute 

to 50 ml with water and. Any colour produced is not more 
intense than that produced by treating 2 ml of lead standard 

solution (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 

1.0 g. 

Assay. Weigh 0.5 g, dissolved in 50 ml of water. Titrate with 

I M sodium hydroxide determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 1 M sodium hydroxide is equivalent to 0.06705 g of 

C4H605 . 

Maltitol 

OH 

HO 

HOB/~0 0  OH 

HO 
OH 0 H OH 

excess of iodine with 0.05 Msodium thiosulphate using 1 ml 
of starch solution, added towards the end of the titration as 
indicator. Not less than 12.8 ml of 0.05 Msodium thiosulphate 
is required. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 5 g of the substance under examination 
in 100.0 ml of water. 

Reference solution (a). A 5.0 per cent w/v solution of maltitol 
RS in water. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water. 

Reference solution (c). Dilute 10.0 ml of reference solution (b) 
to 100.0 ml with water. 

Reference solution (d). A solution containing 5.0 per cent 
w/v each of maltitol RS and sorbitol RS in water. 
Chromatographic system 

- a stainless steel column 30 cm x 7.8 mm, packed with 
strong cation exchange resin (calcium form) (9 gm), 

- column temperature: 85°, 
- mobile phase: water, 
- flow rate: 0.5 ml per minute, 
- refractive index detector, 
- injection volume: 20 gl. 

The relative retention time with reference to maltitol for sorbitol 
(maltitol impurity A) is about 1.8, for maltotriitol (maltitol 
impurity B) is about 0.8. 

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to maltitol and maltitol 
impurity A is not less than 2.0. 

Inject reference solution (b), (c) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). The sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with the area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent). 

Lead (2.3.15). Not more than 0.5 ppm. 

Nickel. Dissolve 10.0 g in sufficient water to produce  20  ml, 
add 3 ml of bromine water and 2 ml of a 20 per cent wlv 
solution of citric acid, mix and 10 ml of 6 M ammonia and 1 ml 
of a 1 per cent w/v solution of dimethitlyavime in ethanol 
(95pe'r cent). Mix, dilute 50.0 ml with water and allow to stand 
for 5 minutes; any colour produced is not more intense than 
that produced by treating in the same manner and at the same 



Liquid IVIaltitol 	 Tests 

Aqueous solution of a hydrogens  
starch, composed of a mixture of mainly 4-0a-D

-

glucopyranosyl-D-g 	
lucitol lucitol (D-maltitol) with D-g  

(D-sorbitol) and hydrogenated oligo- and polysaccharides. 

Liquid Maltitol contains not less than 50.0 per cent of 

D -maltitol, C12142401,, calculated on the ated on the 
anhydrous basis and 

95.0 per cent to 105.0 per cent of the content st  
eel; not more than 8.0 per cent of D-

sorbitol, C6  1-1
r  ,

406,
nt  

calculated on the anhydrous basis; not less than 68.0 pe ce 
and not more than 85.0 per cent, calculated on the anhydrous 

basis. 

Category. Pharmaceutical aid. 

Description. 
A clear, colourless and syrupy liquid. 

ted partly hydrolysed 	 er cent w/v solution in water 

Conductivity (2.4.9)• Not more than 10 	with a magnetic 
undiluted liquid maltitol while gently stirring 

stirrer. 

Reducing sugars. 
Not more than 0.2 per cent, calculated as 

glucose equivalent. 

To 5.0 g add 6 ml of water, 20 ml of cupri-citric solution and a 

few glass beads. Heat so that boiling begins after 4 minutes 
nutes. Cool rapidly and add 

and maintain boiling for 3 mi 
100 ml of a 2.4 per cent v/v solution of 

glacial acetic acid and 

20.0 ml of 0.025 M iodine. 	
continuous shaking, add 

25 ml of a mixture of 6 volumes of 
hydrochloric acid 

Identification 	

94 volum 
ate the excess of iodine with 

0.05 M sodium thiosulphate es of water 
and when the precipitate has dissolved

,  

titr 

Test A may be omitted if tests B and C are carried out. Tests B 
using  1 ml of starch solution, 

added towards the end of the 

and C may be omitted if test A is carried out. 
	

titration, as indicator. Not less than 12.8 ml of 
0.05 .11/1 sodium 

A. In the Assay, the princi
ram  pal peak in the chromatog 

obtained with the test solution corresponds to the principal 
Lead (2.3.15) Not more than 0.5 ppm• 

peak in the chromatogram obtained with reference 
	Nickel . Dissolve  10.0 g in sufficient water to produce 20 ml, 

add. 3 ml of bromine water 
and 2 ml of a 20 per cent w/v 

(a) 	
h 

B.
Determine by thin-layer chromatograp

■: (2.4.1 7), coating solution of cifrie acid, mix and 10 ml of 6 Mammonia and 1 ml 

the plate with silica gel G. 	

°fa 1 per cent w/v solution of 
dimethylglyoxime in ethanol 

Appearance of solution. A14.0 p 	

ii.S cm-1 , measured on is clear (2.4.1) and colourless . . . 

thiosulphate is required. 

496 

Description. A white or almost white, slightly hygroscopic 
powder or granules.  

Dextrose equivalent (DE). Within 2 DE units of the nominal 
value 

IP 2018 
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MALTODEXTRIN 

Water (2.3 	
ore than 1.0 per cent, determined on 1 g 035 

.43). Not m
. Test solution. 

Disperse a volume of solution containing about 

. g of maltitol to 100.0 ml with water. 

not more than 102  CFU per g and tota

ce solution (a). A0.2 per 

total fungal count is not more Referen 	
cent w/v solution of maltitol 

Microbial contamination 
(2.2.9). Total aerobic viable count is 

than 102 
 CFU per g determined by plate count. 1 g is free from 

RS in water. 

Esc 	coli and 10 g is free from Salmonella and Shigella. Reference solution (b). 
A solution containing 0.2 per cent 

Bacterial endotoxins 
(2.2.3). Not more than 4 Endo 	

Unit w/v each of maltitol RS and sorbitol RS in water. 

per g for dosage 	
Apply to the p forms having a concentration of 	

late 2 ill of each solution. Allow the mobile 

less than 100 g per litre of maltitol and not more than 2.5 phase to 	
Heat at 

rise 17 cm. Dry the plate in air, spray with 

Endotoxin Unit per g for parenteral dosage forms having 
a 4

-

aminobenzoic acid solution. 
Remove the plate and place it 

concentration of less than 100 g per litre or more of maltitol. in a current of cold air until the acetone is removed. 

Assay. Determine by liquid chromatograph 
	14 Y (2.4.), as 105°  for 15 minutes and allow to cool, spray 	o 

with a 0.2 per cent 

described under Related substances. 	
w/v solution of sodium periodate. 

Dry in a current f cold air. 

Heat at 100° 
 for 15 minutes. The principal spot in the chromatogram 

Inject reference solution (a) and the test solution. 
	 obtained with the test solution corresponds to that in the 

Calculate the content of C121124011. 	

chromatogram obtained with reference solution (a). The test is not 

Labelling. 

The label states (a) where applicable, the maximum valid unless the chromatogram obtained with reference solution (b) 

concentration of bacterial endotoxins; (b) where applicable, shows two clearly separated principal spots. 
that the substance is suitable for use in the manufacture of C. To 3 ml of a freshly prepared 10 per cent w/v solution of 

parenteral 
A. Heat gently over a naked- 

dosage forms. 	
pyrocatechol add 6 ml of sulphuric acid while cooling in 

iced water. To 3 ml of the cooled mixture, add 0.3 ml of solution 
flame for about 30 seconds, a 

pink colour is produced.  

(95 per cent). Mix, dilute of 50 ml with water and allow to 
stand for 5 minutes; any colour produced is not more intense 
than that produced by treating in the same manner and at the 
same time 1.0 ml of nickel standard solution (10 ppm Ni) 
diluted to 20 ml with water (1 ppm). 

Water (2.3.43). 15.0 per cent to 32.0 per cent, determined on 
0.1 g. Use as solvent a mixture of equal volumes of anhydrous 
methanol and formamide. Carry out the titration at 
about 50°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a volume of solution containing about 
1.0 g of Maltitol in 50 ml of water. 

Reference solution (a). A 2.0 per cent w/v solution of maltitol 
RS in water. 

Reference solution (b). A 0.32 per cent w/v solution of sorbitol 
RS in water. 

Reference solution (c). An equal mixture of reference solution 
(a) and reference solution (b). 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation exchange resin (calcium form) (91.im), 
- column temperature. 85°, 
- mobile phase: water, 

flow rate: 0.5 ml per minute, 
- refractive index detector, 
- injection volume: 200. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to sorbitol and maltitol is 
not less than 2.0. The relative retention time with reference to 
maltitol for sorbitol is about 1.8. 

Inject reference solution (c) and the test solution. Run the 
chromatograms 3 times the retention time of maltitol. 

Calculate the content ofD-maltitol, C12H24011  and D-sorbitol, 
C6H1406. 

Labelling. The label states the content of D-maltitol. 

Maltodextrin 
Maltodextrin is a mixture of glucose, disaccharides and 
polysaccharides, obtained by the partial hydrolysis of starch. 

The degree of hydrolysis, expressed as dextrose equivalent 
(DE), is not more than 20 (nominal value). 

Category. Pharmaceutical aid. 

Identification 

A. Dissolve 0.1 g in 2.5 ml of water and heat with 2.5 ml of 
cupri-tartaric solution; a red precipitate is produced. 

B. Dip for 1 second, a suitable stick with a reactive pad 
containing glucose-oxidase, peroxidase and a hydrogen-
donating substance, such as tetramethylbenzidine, in a 10 per 
cent w/v solution of the substance under examination. Observe 
the colour of the reactive pad; within 60 seconds the colour 
changes from yellow to green or blue. 

Tests 

Solution A. A 25 per cent w/v solution of the substance under 
examination in carbon dioxide-free water. 

pH (2.4.24). 4.0 to 7.0, determined in mixture of 1 ml of a 22.36 
per cent w/v solution of potassium chloride and 30 ml of 
solution A. 

Sulphur dioxide (2.3.40). Not more than 20 ppm. 

Heavy metals (2.3.13). Dilute 4 ml of solution A to 30 ml with 
water, complies with the limit test for heavy metals, (10 ppm). 

Prepare the filtration apparatus by adapting the barrel of a 
50 ml syringe without its piston to a support containing, on 
the plate, a membrane filter (pore size 3 1.1m) and above it a 
prefilter. Transfer the test solution into the syringe barrel, put 
the piston in place and then apply an even pressure on it until 
the whole of the liquid has been filtered. In opening the 
support and removing the prefilter, check that the membrane 
filter remains uncontaminated with impurities. If this is not the 
case replace it with another membrane filter and operation 
under the same conditions. 

To the prefiltrate add 2 ml of buffer solution pH 3.5 mix and 
add 1.2 ml of thioacetamide reagent. Mix immediately and 
allow to stand for 10 minutes and again filter as described 
above, but inverting the order of the filters, the liquid passing 
first through the membrane filter before passing through the 
prefilter. The filtration must be carried out slowly and uniformly 
by applying moderate and constant pressure to the piston of 
the syringe. After complete filtration, open the support, remove 
the membrane filter, and dry using filter paper. 

Prepare the standard solution using 10 ml of lead standard 
solution (1 ppm Pb), treat the standard solution in the same 
manner as the test solution. The colour of the spot obtained 
with the test solution is not more intense than that obtained 
with the standard solution. 

Sulphated ash (2.3.18). Not more than 0.5 per cent. 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

LIQUID MALTITOL 

20.0 ml with water (1 ppm). 	
of ethyl acetate and 70 volumes of propanol. 	.. 

time 1.0 ml of 
nickel standard solution (10 ppm Ni) 

diluted to Mobile phase. 
A mixture of 10 volumes of water, 20 volumes 



Apply ihifilate 2 pi of each solution. After development, 
dry th-e plate in air and spray with the 0.2 per cent w/v solution 

' of sodium periodate. Dry the plate in air for 15 minutes and , 

• 
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MANNITOL INJECTION 

Dose. 
As diuretic, by intravenous infusion; 50 toce 

200 g over 

24 hours but not more than 50 g on one occasion preceded by 
a test dose of 200 mg per kg of body weight by slow intravenous 
injection; as diagnostic aid, by intravenous injection, 200 mg 

er kg of body weight in a 15 to 25 per cent w/v solution. 
per 

 

Description. 
A white, crystalline powder or free-flowing 

granules. 

Identification 

A.
Determine by infrared absorption spectrophotometery 

(2.4.6). Compare the spectrum with that obtained with 
mannitol 

RS 
or with the reference spectrum of manna

To 1 ml o B.
f a saturated solution add 0.5 ml 

offerric chlor
ution

ide 

test solution followed by 0.25 ml of 
sodium hydroxide sol  

and shake well; a clear solution is obtained w hic h rains 

clear on the further addition of 
sodium hydroxide sol

em
ut ion. 

C. Dissolve 5 g in sufficient carbon dioxide-free water 

prepared from distilled water 
to produce 50 ml (solution A). 

Add 0.3 ml of solution A to 3 ml of a cooled mixture prepared 

by adding 6 ml of sulphuric acid to 
3 ml of a freshly prepared 

Heat 
10 per cent w/v solution of catechol while cooling in i. 

for about 30 seconds; a pink colour 
gently over a naked flame  
is produced. 

D. Melting range 165 °  to 170°  (2.4.21). 

Microbial contamination 
(2.2.9). Total aerobic viable count is 

not more than 103 
 CFU per g and total fungal count is not more 

Test s 

than 102 
 CFU per g determined by plate count. 1 g is free from Appearance of 

solution. Solution A is clear (2.4.1), and 

Escherichia coil and 10 g is free from Salmonella and Shigella. colourless (2.4.1). 

Labelling. 
The label states the dextrose equivalent (DE) Acidity or alkalinity. 

To 5 ml of solution A add en  5 ml of carbon 

(no 	
dioxide free water and 0.05 ml of dilute p 

minal value). 	

1phthalein 

solution; not more than 0.2 ml of 0.0/ Msodium hydroxido ls 

required to change the colour of the solution to pink.   

further 5 ml of solution A add 5 ml of 
carbon dioxide -free 

water and 0.05 ml of methyl red solution. Not more than 0.our 3 ml 

of 0.01 M hydrochloric acid 
is required to change the col 

of the solution to red. 
+23.0 

HO --- --H 	

Specific optical rotation (2.4.22)• 	
2 
° to +25.0° , determined 

0 g of the substance CH2OH 
in a solution prepared by dissolving . 

2.6 g of sodium tetraborate in 20 ml of 

HO 	H 	
under examination and 

H 	OH 	
water 

previously heated at 30° and shaking continuously for 

- OH 	

15 to 30 minutes without further heating. Dilute the resulting 

H
6H2OH 	

clear solution to 25.0 ml with water.  

	

Arsenic (2.3.10 	
add

). Dissolve 5.0 g in 50 ml of water and 	10 ml 

C61-11.406 	

]viol. Wt. 182.2 of  stannated hydrochloric acid. 
The resulting solution 

Mannitol is D-mannitol, a hexahydric alcohol related to complies with the limit test for arsenic (2 ppm). of water 

mannose. 

 Chlorides 
(2.3.12). A solution of 5.0 g in 10 ml o ; 

Mannitol contains not less than 97.0 per cegt #11t.1 not more complies with.the limit test for chlorides (50 ppm). 
than 102.0 per cent of C6HI406, calculated oh the dried basis. Sulphates (2.3.17). A solution of 1.5 g in 15 ml 

ofwater complieS 

Category. Osmotic diuretic .
, diagnostic aid Obi renal function) with the limit test for sulphates (100 ppm)• 

--.)-,:.? - 
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MALTODEXTRIN  

Weigh an amount of the substance underc examination 
equivalent to 2.85 to 3.15 g of reducing arbohydrates, 

calculated as dextrose equivalent, into a 500- with 
volumetric 

flask. Dissolve in water and dilute to 500.0 l b ml
urette. Pipette 
with the same 

solvent. Transfer the solution to a 50 m  

25.0 ml of cupri-tartaric solution 
into a 250 ml flask and add 

18.5 ml of the test solution from the burette, mix and add a adjusted 
few 

glass beads. Place the flask on a hot plate, previously  
so that the solution begins to boil within 2 miadd

nutes 
1 ml of a 

± 15 

seconds. Allow to boil for exactly 120 seconds, 

0.1 per cent w/v solution of 
methylene blue and titrate with 

the test solution (V 1
), until the blue colour disappears. Maintain 

the solution at boiling throughout the titration. Standardize 
the cupri-tartaric solution using a 0.6 per cent 

w/v solution of glucose (V (d. 

Where, Vo  

M 
D 

Reducing sugars. Dissolve 5.0 g in 25 ml of water with the aid 
of gentle heat. Cool and add 20 ml of cupri-citric solution and 
a few glass beads. Heat so that boiling begins 4 minutes later 
and continue to boil for 3 minutes. Cool rapidly and add 100 ml 
of a 2.4 per cent v/v solution ofglacial acetic acid and 20.0 ml 
of 0.025 M iodine. With continuous shaking add 25 ml of a 
mixture of 6 volumes of hydrochloric acid and 94 volumes of 
water and, when the precipitate has dissolved, titrate the 
excess of iodine with 0.05 Msodium thiosulphate using 1 ml 
of starch solution, added towards the end of titration, as 
indicator. Not less than 12.8 ml of 0.05 Msodium thiosulphate 
is required. 

Sorbitol. Determine by thin-layer chromatography (2.4.17), 
coating the plate with a uniform 0.75-mm layer of the following 
mixture. Mix 0.1 g of carbomer with 110 ml of water and allow 
to stand, with gentle stirring, for 1 hour. 44just to pH 7 by the 
gradual addition, with continuous shaking, of 2 M sodium 
hydroxide and add 30 g of silica gel H. Heat the plate at 110° 
for 1 hour, allow to cool and use immediately. 

Mobile phase. A mixture of 85 volumes of 2-propanol and 
15 volumes of a 0.2 per cent w/v solution of boric acid. 

Test solution. Shake 0.5 g of the substance under examination, 
in fine powder, with 10 ml of ethanol (95 per cent) for 
30 minutes and filter. 

Reference solution. A 0.1 per cent w/v solution of sorbitol RS 
in ethanol (95 per cent). 

Apply to the plate 2 pl of each solution. After development, 
dry the plate at 100° to 105° for 15 minutes, allow to cool, 
spray with a 0.5 per cent w/v solution of potassium 
permanganate in 1 Msodium hydroxide and heat at 100° for 
2 minutes. Any spot corresponding to sorbitol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. 

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 5.0 g of the substance under 
examination in 25 ml of water and dilute to 100.0 ml with water. 

Reference solution. Dissolve 0.5 g of mannitol RS in 2.5 ml of 
water and dilute to 10.0 ml with water. 

Chromatographic system 
a stainless steel column 30 cm x 7.8 mm packed with 
strong cation-exchange resin (calcium form) (9 p,m), 
column temperature. 85 ± 1 °. 
mobile phase: degassed water, 
flow rate: 0.5 ml per minute, 

- refractometer at constant temperature, 
- injection volume: 20 pl. 

Inject the reference solution and the test solution. Continue 
the chromatography for twice the retention time of mannitol. 

Calculate the content of C6H1406. 

Mannitol intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
removal of bacterial endotoxins complies with the following 
additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 4 Endotoxin Unit 
per g for parenteral preparation having a concentration of 
100 g per litre or less of mannitol, and less than 2.5 Endotoxin 
per g for parenteral preparations having a concentration of 
more than 100 g per litre of mannitol. 

Labelling. The label states where applicable, the maximum 
concentration of bacterial endotoxins; whether or not the 
substance is suitable for use in the manufacture of parenteral 
preparations. 

Storage. Store protected from moisture. 

Mannitol Injection 
Mannitol Intravenous Infusion 

Mannitol Injection is a sterile solution of Mannitol in Water 
for Injections. 

Mannitol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of mannitol, 
C 611 I 406 . 

Usual strengths. 10, 15, 20 and 25 per cent w/v. 

Description. A colourless or almost colourless clear solution. 
Particle, if any, present should dissolve on warming. 

Identification 

A. Evaporate to dryness on a water-bath a volume containing 
2.0 g of Mannitol. The residue melts at 165° to 170° (2.4.21). 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with the silica gel G 

Mobile phase. A mixture of 10 volumes of water, 70 volumes 
ofpropan- 1 -ol and 20 volumes of ethyl acetate. 

Test solution. Dilute a volume of injection containing 0.25 g of 
Mannitol to 100 ml with water. 

Reference solution. A 0.25 per cent w/v solution of mannitol 
RS in water. 

300 x Vo  x 100 

V,xMxD 

- total volume of glucose standard solution, in 

millilitres, 

▪ total volume of test solution, in millilitres, 

▪ sample mass, in grams, 
percentage content of dry matter in the 

substance. 

Mannitol 

D-Mannitol 



H 
N 	OCH 3  

NH 
N 

C161413N303 	 Mol. Wt. 295.3 

MEBENDAZOLE TABLETS 

with mebendazole RS or with the reference spectrum of 
mebendazole. 

Tests 

spray with a 2.0 per cent w/v solution of 4,4 '-methylenebis-

N,N-dimethylanaline in a mixture of 1 volume of glacial acetic 

acid and 4 volumes of acetone, heat at 105° for 30 minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

C. Dissolve 0.5 g of the residue obtained in test A in sufficient 
carbon dioxide-free water prepared from distilled water to 
produce 5 ml (solution A). Add 0.3 ml of solution A to 3 ml of 
a cooled mixture prepared by adding 6 ml of sulphuric acid to 

3 ml of a freshly prepared 10 per cent w/v solution of catechol 

while cooling in ice. Heat gently over a naked flame for about 
30 seconds; a pink colour is produced. 

Mebendazole is methyl N-(5-benzoy1-1H-benzimidazol-
2-yl)carbamate. 

Mebendazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of C I6H 13N303, calculated on the 

dried basis. 

Category. Anthelmintic. 

Dose. For threadworm infestation, 100 mg as a single dose; for 
other infestations, 100 mg twice daily, for three days. 

Description. A white to slightly yellow, amorphous powder; 
almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mebendazole 

RS or with the reference spectrum of mebendazole. 

B. To about 10 mg add 5 ml of ethanol (95 per cent), 1 ml of 

dinitrobenzene solution and 1 ml of sodium hydroxide 

solution; an intense yellow colour is produced. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 25 ml of dimethylformamide. 

Reference solution. Dilute 1.0 ml of the test solution to 

100.0 ml with dimethylformamide. Dilute 5.0 ml of this solution 

to 20.0 ml with dimethylformamide. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 .tm), 

- column temperature: 40", 
- mobile phase: A. a mixture of 0.75 per cent w/v solution 

of ammonium acetate, 
B. acetonitrile, 

a gradient programme using the conditions given below, 
-- -flow rate].2 ml per minute, 
-  - -spectrophotometer set at 250 nm, 

injection 
. 

- injection volume: 10 

IP 2018 

Time 
( in min.) 

Mobile phase A 
( per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 80 20 
15 70 30 
20 10 90 
25 10 90 
26 80 20 
30 80 20 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent), the sum of all the secondary peaks is not more 
than 4 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent) Wore any 
peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. Dissolve 0.25 g in 3 ml of anhydrous formic acid and 
30 ml of anhydrous glacial acetic acid. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02953 g of 
C I6H 13N303 . 

Storage. Store protected from light and moisture. 

Mebendazole Tablets 

Mebendazole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
mebendazole, C1 6f1 13N303 . 

Usual strength. 100 mg. 

Identification 

Shake a quantity of the powdered tablets containing 50 mg of 
Mebendazole with 10 ml of a mixture of 10 volumes of 
anhydrous formic acid and 90 volumes of chloroform for 
30 minutes, filter, evaporate the filtrate to dryness and dry the 
residue at a pressure not exceeding 0.7 kPa. . 

On the residue, determine by infrared absorption spdctro- 
photometry (2.4.6). Compare the spectrum with that obtained 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing about 25 mg of Mebendazole in 25 ml of 
dimethylformamide. 

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with dimethylformamide. Dilute 5.0 ml of this solution 
to 20.0 ml with dimethylformamide. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3µm), 
- column temperature: 40°, 
- mobile phase: A. a mixture of 0.75 per cent w/v solution 

of ammonium acetate, 
B. acetonitrile, 

- a gradient programme using the conditions given below, 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 250 nm, 
- injection volume: 10 IA. 

Time 
( in min.) 

0 

15 

20 

25 

26 

30 

Mobile phase A 
( per cent v/v) 

80 
70 

10 
10 

80 

80 

Mobile phase B 
( per cent v/v) 

20 

30 

90 
90 
20 
20 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent), the sum of all the secondary peaks is not more 
than 4 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent) Ignore any 
peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 50 mg of Mebendazole, add 50 ml of 
0.5 M methanolic hydrochloric• acid shake for 30 minutes 
and dilute to 100.0 ml with 0.5 M methanolic hydro-chloric 
acid. filter arid discard the first 10 ml of the filtrate. Dilute 
10.0 ml of the -filtrate 'to 100.0 ml with 0.5 M methanolic 
hydrochloric acid and Mix. Further dilute 5.0 ml to 50.0 ml with 

Tests 

pH (2.4.24). 4.5 to 7.0, determined in a solution containing not 
more than 10.0 per cent w/v solution of Mannitol, diluted if 
necessary with water and to which 0.3 ml of a saturated 

solution of potassium chloride has been added for each 

100 ml of solution. 

Particulate contamination (2.5.9). When supplied in a 
container with a nominal content of 100 ml or more, complies 
with the limit test for particulate contamination. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml of a solution containing not more than 10 per cent w/v 
of Mannitol. For solutions of higher strength, dilute the 
injection under examination with water BET so that the final 
solution contains 10 per cent w/v of Mannitol. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Intravenous Infusions). 

Assay. Dilute a measured volume containing about 0.4 g of 
Mannitol to 100.0 ml with water, transfer 10.0 ml to a stoppered 

flask, add 20.0 ml of 0.1 M sodium periodate and 2 ml of / Al 

sulphuric acid and heat on a water-bath for 
15 minutes. Cool, add 3 g of sodium bicarbonate, in small 

quantities, and 25.0 ml of 0.1 M sodium arsenite, mix, add 5 ml 

of a 20 per cent w/v solution of potassium iodide and allow to 

stand for 15 minutes. Titrate with 0.05 M iodine until the first 
trace of yellow colour appears. Repeat the operation without 
the substance under examination. The difference between the 
titrations represents the amount of iodine required. 

1 ml of 0.05 M iodine is equivalent to 0.001822 g of C 6H 1406 . 

Storage. Store at temperatures between 20° and 30°. Exposure 
to lower temperatures may cause the deposition of crystals, 
which should be dissolved by warming before use. 

Labelling. The label states (1) the strength as a percentage 
w/v of Mannitol; (2) that the injection should-not be used if 
it contains visible solid particles that do riot dissolve 

on warming. 

Mebendazole 

MANNITOL INJECTION 

2500 2'501 
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the ether layer with three quantities, each of 25 ml, of water, 
evaporate the ether to dryness using a rotary evaporator and 
dissolve the residue in sufficient methanol to produce 
20 ml; absorbance of the resulting solution at about 260 nm, 
not more than 0.23 (2.4.7). 

Non-tertiary amine. Dissolve 0.5 g in 5 ml ofpyridine, add 

5 ml of copper chloride pyridine reagent and heat at 50° for 

30 minutes. Cool, add sufficient acetone to produce 50 ml and 
measure the absorbance of the resulting solution at about 
405 mu (2.4.7), using as the blank a solution obtained by 
treating 5 ml ofpyridine in the same manner. The absorbance 
is not more than that obtained by repeating the test using 5 ml 
of a 0.006 per cent w/v solution of di-n-butylamine in pyridine 

and beginning at the words "add 5 ml of copper chloride-

pyridine reagent....". 

Related substances. Determine by thin-layer chromatography 

(2.4.1 7 ), coating the plate with silica gel F254. 

Mobile phase. A mixture of 50 volumes of ethanol, 50 volumes 

of chloroform and 1 volume of 18 M ammonia. 

Test solution. Dissolve 0.2 g of the substance under exami-

nation in 10 ml of acetone. 

Reference solution (a). Dissolve 10 mg of the substance under 

examination in 100 ml of acetone. 

Reference solution (h). A 0.002 per cent w/v solution of 

veratric acid in acetone. 

Apply to the plate 10 .tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Expose the plate to iodine vapour for 1 hour. When 
viewed under ultraviolet light, any spot corresponding to 
veratric acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b).Using both methods of 
visualisation any other secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 

(a). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 1 hour. 

Assay. Dissolve 0.4 g in 75 ml of anhydrous glacial acetic 

acid and add 7 ml of mercuric acetate solution. Titrate with 

0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04660 g of 

C,H35N0,,TIC.1 ,  

Storage. Store protected from light and moisture 
temperature not exceeding 30°. 

at a 
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the same solvent and mix. Measure the absorbance of the 
resulting solution at the maximum at about 234 nm (2.4.7). 
Calculate the content of C 16H 13N303 from the absorbance 

obtained by repeating the operation using mebendazole RS 

in place of the substance under examination. 

Storage. Store protected from light and moisture. 

Mebeverine Hydrochloride 

H3CO 

OCH 3 
 

, HCI 

C25H35.1\105,HC1 	 Mol. Wt. 466.0 

Mebeverine Hydrochloride is (RS)-4-[ethyl(4-methoxy-
oc-methylphenethyl)amino]butyl veratrate hydrochloride. 

Mebeverine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C 25H35N05,HC1, 

calculated on the dried basis. 

Category. Antispasmodic. 

Dose. 135 mg thrice daily, preferably 20 minutes before meals. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mebeverine 

hydrochloride RS or with the reference spectrum of 

mebeverine hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in 0.1 Mhydrochloric acid shows 

an absorption maximum at about 263 nm and a less well-defined 
maximum at about 292 nm; absorbance at about 263 nm, about 
0.79 and at about 292 nm, about 0.41. 

C. Dissolve 25 mg in 2 ml of water, acidify with 2 M nitric acid 

and centrifuge. The supernatant liquid gives the reactions of 

chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 6.5, determined in a 2.0 per ce.ntw/v_solution. 

Ether-soluble extractive. Dissolve 40 mg in 25 ml Of2 Mhydi-o- 

chloric acid and shake with 50 ml of ether for 1 minute. Wash 

Mebeverine Tablets 

Mebeverine Hydrochloride Tablets 

Mebeverine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
mebeverine hydrochloride, C25H 35N05 ,HC1. The tablets are 
coated. 

Usual strength. 135 mg. 

Identification 

A. Suspend a quantity of the powdered tablets containing 
0.2 g of Mebeverine Hydrochloride in 20 ml of water, add 5 ml 
of 5 M sodium hydroxide and extract with two quantities, 
each of 25 ml, of chloroform. Dry the combined extracts over 
anhydrous sodium sulphate and evaporate topyness using 
a rotary evaporator. 

On the residue, determine by infrared absorption spectro-
photometry (2.4.6). Compare the spectrum with that obtained 
with mebeverine hydrochloride RS treated in the same manner 
or with the reference spectrum of mebeverine. 

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows an absorption maximum 
at about 263 nm and a less well-defined maximum at about 
292 nm. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254. 

Mobile phase. A mixture of 50 volumes of ethanol, 50 volumes 
of chloroform and 1 volume of 18 M ammonia. 

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g of Mebeverine Hydrochloride with 10 ml of 
acetone and filter. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with acetone. 

Reference solution (b). A 0.01 per cent w/v solution of veratric 
acid in acetone. 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Expose the plate to iodine vapour for 1 hour. When 
viewed under ultraviolet light, any spot corresponding to 
veratric acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b). Using both methods of 
visualisation any other secondary spot in the chromatogram 
obtained with the test solution is not more intense thairthe -- 
spot in the chromatogram obtained with reference solution' 
(a). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.5 g of Mebeverine Hydrochloride, 
dissolve in 100 ml of 0.1 Mhydrochloric acid and heat for 10 
minutes on a water-bath, shaking occasionally. Cool, add 
sufficient 0.1 M hydrochloric acid to produce 250.0 ml and 
filter. To 10.0 ml of filtrate add sufficient 0.1 Mhydrochloric 
acid to produce 100.0 ml and dilute 10.0 ml of this solution to 
100.0 ml with the same solvent. Measure the absorbance of the 
resulting solution at the maximum at about 263 nm (2.4.7). 
Calculate the content of C25H35N0 5,HC1. taking 263 as the 
specific absorbance at 263 nm. 

Storage. Store protected from light and moisture. 

Meclizine Hydrochloride 
Meclizine Dihydrochloride; Meclozine Hydrochloride; 
Meclozine Dihydrochloride 

CI 

C25H27CIN2, 2HCI 	 Mol. Wt. 463.9 

Meclizine Hydrochloride is (RS)-1-(4-chlorobenzhydry1)- 
4-(3-methylbenzyl)piperazine dihydrochloride. 

Meclizine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C25H27C1N 2, 2HCI, 
calculated on the anhydrous basis. 

Category. Antiemetic. 

Dose. 25 to 50 mg daily. 

Description. A white or yellowish white, crystalline powder; 
odour, slight. 

Identification 

4 

CH3  

, 2HCI 

N 

hydrochloride. 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare-theApectrum with that obtained with meclizine 
hydrochloride RS or with the reference spectrum of meclizine 



1 ml of 0.1 M perchloric acid is equivalent to 0.02319 g of 

C251-427C1N2, 2HC1.  

Storage. Store protected from light and moisture. 

dry the plate in air and spray with 
dilute 

s
potassium

in 
 

iodobismuthate solution. 
Any secondary pot i 

chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). Ignore any yellowish white spot on the 

line of application. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

a  

Assay. Dissolve 0.35 g in 50 ml of chloroform, add 50 ml of No. 4).

de and chloroform and wash the vessel and 
Transfer the residue to 

anhydrous glacial acetic acid, 5 ml of acetic anhydri 	
filter with 20 ml of 

12 ml of mercuric acetate solution. Titrate with 0.1 M chloroform. 
Combine the extracts and washng and evaporate 

perchloric acid, 
using a 0.1 per cent w/v solutkm-aquinaidine on a water-batkto 50 ml. Cool and add 50

i 
 ml of anhydrous 

MECLIZINE HYDROCHLORIDE 

B.
When examined in the range 220 nm to 360 nm (2.4.7), a 

0.0015 per cent w/v solution in 
0.1 M hydrochloric acid shows 

an absorption maximum at about 232 nm and weak absorption 
without a defined maximum in the range 260 nrn to 300 nm; 
absorbance at the maximum at about 232 nm, 0.51 to 0.57. 

C.
In the test for Related substances, the principal spot in the 

chromatogram obtained with the test solution (b) corresponds 
to that in the chromatogram obtained with reference solution 

(b). 

D. Dissolve about 15 mg in 2 ml of 
ethanol (95 per cent); the 

solution gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A2.0 per cent w/v solution in ethanol 

(95 per cent) 
is clear (2.4.1), and not more intensely coloured 

than reference solution YS6 (2.4.1). 

Related substances. 
Determine by thin-layer chromatography 

(2.4.17), coating the plate with silica gel G. 

Solvent mixture. Equal volumes of dichloromethane and 

methanol. 

Mobile phase. A mixture of 60 volumes of dichloromet
volume 

hane, 

30 volumes of toluene, 5 volumes of methanol and 0.5  

of strong ammonia solution. 

Test solution (a). 
Dissolve 0.5 g of the substance under exami-

nation in 10 ml of the solvent mixture. 

Test solution (h). 
Dissolve 0.5 g of the substance under 

examination in 100 ml of the solvent mixture. 	 0.0015 per cent w/v soluti 	 tion 

Reference solution (a). 
Dissolve 25.0 mg of the substance an absorption maximum at about 232 nm and weak absorp 

under examination in 100 ml of the solvent mixture. 	
without a defined maximum in the range 260 nm to 300 nm; 

Reference solution (b). 
A 0.5 per cent w/v solution of absorbance at the maximu 

	
the 

m at about 232 nm, 0.51 to 

er cent 

0.57. 

chlide 	in the solvent mixture. 	
C. Dissolve about 15 mg in 2 ml of ethanol (95 p 

meclizine hydroor RS 	

); 

solution gives reaction (A) of chlorides (2.3.1). 

Apply to the plate 10µl of each solution. After development, 

Wter 
(2.3.43). Not more than 5.0 per cent, determined on 0.2 

Meclizine Tablets 
Meclizine Hydrochloride Tablets; Meclozine Tablets; 
Meclozine Hydrochloride Tablets; Meclizine 
Dihydrochloride Tablets; Meclozine Dihydrochloride 

Tablets. 
Meclizine Tablets contain not less than 95.0 per cent an no d t 

more than 105.0 per cent of the stated amount of meclizine 

hydrochloride, C25H27C1N2, 2HC1. 

Usual strength. 25 mg. 

Identification 
Triturate a quantity of the powdered tablets containing 0.5 of 

g 

of Meclizine Hydrochloride with three quantities, each 

15 ml, of chloroform. Filter the extracts and evaporate the 

clear filtrate to dryness on a water-bath.The residue complies 

with the following tests. 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
meclizine 

hydrochloride RS 
or with the reference spectrum of meclizine 

hydrochloride. 

on in . 
B.

When examined in the range 220 nm to 360 nm (2.4.7), a 
'on 
	h drochloric acid shows 

Tests 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and reduce to a fine powder 20 tablets. Weigh a 
quantity of the powder containing about 0.35 g of

3 

 Meclizine 

Hydrochloride and extract with three quantities, each
0  of 50 ml, 

l, 

of chloroform, 
stirring the mixture each time for minute 

then allowing the undissolved matter to settle and decanting 
the supernatant liquid on to a sintered-glass filter (porosity 

filter with the aid of 

red in anhydrous glacial acetic acid as indiCator: Carry" 	
mercuric

a glacial ,acetic-  arid, 5 ml of acetic anhydride and 12 ml of 

blank titration. 	
mercuric' acetate solution. Titrate with 0.1 M perchloric acid, 

H C 	CH3 

-0 CH 3  

HNC 	H 	 ••' 

CH3 

MEDROXYPROGESTERONE ACETATE IP 2018 IP 2018 

25-05 

using a 0.1 per cent w/v solution of quinaldine red in 
anhydrous glacial acetic acid as indicator. Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02319 g of 
C25H27C1N2, 2HC1. 

Storage. Store protected from light and moisture. 

Medroxyprogesterone Acetate 

C24H3404 	 M01. wt. 386.5 

Medroxyprogesterone Acetate is 6a-methy1-3,20-dioxo-pregn-
4-en-17a-y1 acetate. 

Medroxyprogesterone Acetate contains not less than 
97.0 per cent and not more than 103.0 per cent of C24H3404, 
calculated on the dried basis. 

Category. Progestogen. 

Dose. 100 to 1000 mg daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B and C are carried. Test B may 
be omitted if tests A and C are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with medroxypro-
gesterone acetate RS. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol 

Mobile phase. A mixture of 70 volumes of toluene, 40 volumes 
of ethyl acetate and 10 volumes of light petroleum (50° to 
70°). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of the solvent mixture., 

Reference solution (a). A 0.1 per cent w/v solution of 
medroxyprogesterone acetate RS in the solvent mixture. 

Reference solution (b). A solution containing 0.05 per cent 
w/v each of progesterone RS and medroxyprogesterone 
acetate RS in the solvent mixture. 

Apply to the plate 5 gl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots. 

Spray with ethanolic sulphuric acid (20 per cent), heat at 
120° for 10 minutes or until spots appear and allow to cool. 
Examine the plate under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots. 

C. Melting range 205° to 209° (2.4.21). 

Tests 

Specific optical rotation (2.4.22). +45.0° to +51.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Related substances. Determine by liquid chromatography 
(2.4.17). 

Test solution (a). Dissolve 5 mg of the substance under 
examination in 100 ml of the mobile phase. 

Test solution (b). Dissolve 0.25 g of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution. Evaporate 1 ml of a solution containing 
0.1 per cent w/v each of medroxyprogesterone acetate RS 
and megestrol acetate RS in ethanol, to dryness in a water 
bath at 45° and dissolve the residue in sufficient mobile phase 
to produce 25 ml. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 mm), 
mobile phase: a mixture of 60 volumes of acetonitrile 
and 40 volumes of water, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pi 

Equilibrate the column with the mobile phase at a flow rate of 
1 ml per minute for about 45 minutes. When the chromatograms 
are recorded under the conditions described above, the 
retention times are 12.5 minutes for megestrol acetate and 
1 3.5 minutes for medroxyprogesterone acetate. 
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Reference solution (b). 
A solution containing 0.002 per cent 

w/v of medroxyprogesterone acetate RS 
and 0.005 per cent 

volume of the injection containing about 50 mg of w/v of megestrol acetate RS in the mobile p 

Dissolve a

hase. 

Medroxyprogesterone Acetate in 8 ml of 
light petroleum Chromatographic system 

(Boiling range 40° to 60") 
and extract with three 8 ml of a 

tic acid and 3 volumes of 	
- a stainless steel column 25 cm x 4.6 mm, packed with 

• 	
dendcapped octadecylsilane bonded 

to poroug.  silica (5 µm) (Such as Phenomenex Prodigy 
base-deactivate  

-ODS3), 
-- column temperature. 40°, 

MEDROXYPROGESTERONE ACETATE 

Inject the reference solution. The test is not valid unless the 

resolution
resolution between the peaks due to megestrol acetate  
medroxyprogesterone acetate is at least 2.0. If this resolution 

is not achieved, adjust the concentration of 
acetonitrile in 

five 
the mobile phase. Verify the repeatability by making  Tests 

separate 
	The system is not 

suitable unless the relative standard deviation for the area of 
Impurity F (6a-methy1-3,20-dioxo-50-pregnan-17-y1 acetate). eparate injections of test solution (a) 

the principal peak in the chromatogram obtained with test Determine by thin layer chromatography (2.4.17), coating 
the 

solution (a) is less than 2.0 per cent. 	
plate with silica gel G. 

Inject test solutions (a) and (b). Record the chromatograms 
Mobile phase. A mixture of 10 volumes of tetrahydrofuran, 45 

for 1.5 times the retention time 	
i of the princpal peak. In the volumes of 1, I -dimethylethyl methyl ether 

and 45 volumes of 

chromatogram obtained with test solution (b) the area of any hexane. 

secondary peak is not more than 0.5 times the area of the Test solution. Dilute the injection with di 
not 

	if 

principal peak in the chromatogram obtained with test solution 
necessary, to obtain a 2.0 per cent w/v solution 

of 

(a) (1.0 per cent) and the sum of the areas of all the secondary 

peaks is not more than 0.75 times the area
est solution a) (1.5 per Reference solution. 

A 0.01 per cent w/v solution of 

cent). Ignore any peak with an area less than 0.025 times the 
medroxyprogesterone acetate impurity F RS in 2.0 per cent 

area of the principal peak in the chromatogram obtained with w/v solution of 

medroxyprogesterone acetate RS in 

dichloro 
test solution (a) (0.05 per cent). 

 

Loss on drying (2.4.19). 	 air and car Not more than 1.0 per cent, determined 
Apply to the plate 10 ul of each solution. After development, 

on 0.5 g by drying in an oven at 105 °  for 3 hours. 	
dry the plate in ar 	

carry out a second development in the 

same direction, using a freshly prepared mobile phase. Dry 

Assay. Dissolve 25 mg 	sufficient ethanol (95 per cent) the plate at 105 °  and allow to cool, spray with a 20.0 p 
l 

wlv solution of toluenesulphonic acid

er cent 

in su 

to produce 100.0 ml dilute 5.0 ml to 100.0 ml with ethanol 	 in ethanol (95 per 

(95 per cent) 
and measure the absorbance of the resulting cent). Heat at 120 °  for 10 minutes. Allow to cool and examine 

solution at the maximum at about 241 nm (2.4.7). Calculate the 
the plate in the ultraviolet light at 365 nin. In the chromatogram 

content of C2413404taking 426 as the specific absorbance at 241 rim. 	
with the test solution, any blue fluorescent spot 

Storage. 
Store protected from light and moisture.  rincipal spot is not 

more 
with an Rf value higher than the p  
intense than the corresponding blue fluorescent spot due to 
medroxyprogesterone impurity F in the chromatogram obtained 
with the reference solution (0.5 per cent ).The test is not valid 

Medroxyprogesterone Injection 	unless the chromatogram obtai
d s ne ots. 

d with the reference solution 

100.0 ml with the mobile phase. 

Identification 

- mobile phase: a mixture of 10 volumes of 
tetrahydrofuran, 35 volumes of acetonitrile, 50 volumes 
of water and diluted to 100 volumes with water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 241 nm, 
- injection volume: 20 W. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is not more than 1.3. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all other secondary peaks is 
not more than 1.5 times the area of the priffCipal peak in the 
chromatogram obtained with reference solution (a) 
(1.5 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the injection with mobile phase to obtain 
0.004 per cent w/v solution of Medroxyprogesterone Acetate. 

Reference solution (a). A 0.004 per cent w/v solution of 
medroxyprogesterone acetate RS in the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 
w/v of medroxyprogesterone acetate RS and 0.005 per cent 
w/v of megestrol acetate RS in the mobile phase. 

Use chromatographic system as described under Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is not more than 1.3. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 24H340, in the injection. 

Storage. Store protected from light. 

Medroxyprogesterone Tablets 

Medroxyprogesterone Acetate Tablets 

Medroxyprogesterone Tablets contain not le-ss -tfian -95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
medroxyprogesterone acetate, C24H3404. 

Usual strengths. 2.5 mg; 5 mg; 10 mg. 

Identification 

Disperse a quantity of the powdered tablets containing about 
50 mg of Medroxyprogesterone Acetate in 8 ml of petroleum 
spirit (boiling range, 40° to 60°) and extract with three 8 ml 
quantities of a mixture of 7 volumes of glacial acetic acid 
and 3 volumes of water. Wash the combined extracts with 10 
ml of petroleum spirit (boiling range, 40° to 60°), dilute with 
water until the solution becomes turbid, allow to stand in ice 
for 2 hours and filter. Wash the precipitate with water and dry 
at 105°. Determine by infrared absorption spectrphotometry 
(2.4.6), on the residue. Compare the spectrum with that obtained 
with medroxyprogesterone acetate RS or with the reference 
spectrum of medroxyprogesterone acetate. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.5 per cent w/v solution ofsodium lauryl 
sulphate, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium to produce a 0.00028 per cent w/v solution 
of Medroxyprogesterone Acetate. 

Reference solution. A 0.00028 per cent w/v solution of 
medroxyprogesterone acetate RS in the dissolution medium. 

Chromatographic system 
a stainless steel column 8 cm x 4 mm, packed with 
octylsilane bonded to porous silica (10 i.tm) (Such as 
Zorbax C8), 
mobile phase. a mixture of 40 volumes of water and 
60 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C24H3404 in the medium. 

D. Not less than 75 per cent of the stated amount of C24H3404. 

Impurity F (6a-methyl-3,20-dioxo-53-pregnan-17-yl acetate). 
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G. 

Molzal phaseA mixture of 10 volumes of tetrahydrofuran, 
45 volumes of I , 1 -dimethylethyl methyl ether and 45 volumes 

hexart 
1. 

105°
. Determine by infrared absorption spectrophotometry 

(2.4.6), on the residue. Compare the spectruin with that obtained 

with medroxyprogesterone acetate RS 
or with the reference 

spectrum of medroxyprogesterone acetate. 

Medroxyprogesterone Acetate Injection 	
shows two clearly separatep 

Medroxyprogesterone Acetate in a suitable vehicle. 
	(2.4.14). Medroxyprogesterone Injection is a sterile suspension of 

Related substances. 
Determine by liquid chromatography 

Med
ntinsless than 

Test solution. 
Dilute a quantity of the injection containing 

h 110 0 

contains  c not leent of the stated about 40 mg Medroxyprogesterone Acetate in 100.0 ml of the 
roxyprogesterone Injection co 

mobile phase. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 90.0 per cent and not more 

amount of medroxyprogesterone acetate, C2411 34°4.  

Usual strength. 150 mg per ml. 

mixture of 7 volumes g acia 

water. 
Wash the combined extracts with 10 ml of 

light 

petroleum (Boiling range 40" to 60"), 
dilute Ay:O.-Water util 

the solution becomes turbid. Allow to stand ice for two 
hours and filter. Wash the precipitate with water 

	dry at 
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Test solution. Shake a quantity of powdered tablets containing 
about 0.2 g of Medroxyprogesterone Acetate with 
dichloromethane and dilute to 10.0 ml with the same solvent. 
Centrifuge and use the supernatant liquid. 

Reference solution. A 0.01 per cent w/v solution of 
medroxyprogesterone acetate impuirty F RS in 2.0 per cent 

w/v solution of medroxyprogesterone acetate RS in 

dichloromethane. 

Apply to the plate 10 gl of each solution. After removal of the 
plate, dry the plate in air and carry out a second development 
in the same direction using a freshly prepared mobile phase. 
Dry the plate at 105° and allow to cool, spray with a 20 per cent 
w/v solution of toluenesulphonic acid in ethanol 

(95 per cent). Heat at 120° for 10 minutes, allow to cool and 
examine the plate under ultraviolet light at 365 nm. In the 
chromatogram obtained with the test solution, any blue 
fluorescent spot with an R 1  value higher than that of the 
principal spot is not more intense than the corresponding 
blue fluorescent spot due to medroxyprogesterone impurity F 
in the chromatogram obtained with the reference solution 
(0.5 per cent). The test is not valid unless the chromatogram 
obtained with the reference solution shows two clearly 
separated spots. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1.5 per cent). Ignore any peak with an area less than that 

0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the powdered tablets 
containing 40 mg of Medroxyprogesterone Acetate with 50 ml 
of the mobile phase for 15 minutes, add sufficient mobile phase 
to produce 100 ml, mix and filter. To 5m1 of the filtrate add 
sufficient mobile phase to produce 50.0 ml. 

Reference solution (a). A 0.004 per cent w/v solution of 
medroxyprogesterone acetate RS in the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 

w/v of medroxyprogesterone acetate RS and 0.005 per cent 

w/v of megestrol acetate RS in the mobile phase. 

Use chromatographic system as described in the test for 
Related substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is not more than 1.3. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 24 H 3404 in the tablets. 

Mefenamic Acid 

HOOC H CH3 

N 	. CH3  
`-" 

I I 

C151115NO2 
	 Mol. Wt. 241.3 

Mefenamic Acid is N-(2,3-xylyl)anthranilic acid. 

Mefenamic Acid contains not less than 99.0 per cent and not 
more than 100.5 per cent of C 15 1-1 15NO2, calculated on the dried 

basis. 

Category. Antiinflammatory; analgesic. 

Pose. 250 to 500 mg thrice daily, after food. 
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Description. A white to greyish-white, microcrystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mefenamic acid 
RS or with the reference spectrum of mefenamic acid. 

B. Dissolve 25 mg in 15 ml of chloroform and examine under 
ultraviolet light at 365 nm; the solution exhibits a strong 
greenish-yellow fluorescence. Carefully add 0.5 ml of a 
saturated solution of trichloroacetic acid drop wise and 
examine again under ultraviolet light at 365 nm; the solution 
does not exhibit fluorescence. 

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of 
0.0167 M potassium dichromate; an intense blue colour is 
produced immediately which fades rapidly to brownish-green. 

• 

Tests 

Light absorption (2.4.7). Absorbance of a 0.002 per cent w/v 
solution in a mixture of 99 volumes of methanol and 1 volume 
of 1 M hydrochloric acid at the maximum at about 279 nm, 
0.69 to 0.74 and at the maximum at about 350 nm, 0.56 to 0.60. 

Copper. Moisten 1.0 g with sulphuric acid and ignite until all 
the carbon is removed. Add 10 ml of I M sulphuric acid to the 
residue and allow to stand for 10 minutes. Transfer to a 
separating funnel using 20 ml of water and add 10 ml of a 
solution containing 20 per cent w/v diammonium hydrogen 
citrate and 5 per cent w/v solution of disodium edetate. 
Add 0.2 ml of thymol blue solution and neutralise with 
5 M ammonia. Add 10 ml of sodium diethyldithiocarbamate 
solution and 15 ml of carbon tetrachloride, shake and allow 
to separate. The yellow colour of the carbon tetrachloride 
layer is not more intense than that produced by treating 2 ml 
of copper standard solution (1 0 ppm Cu) in the same manner 
beginning at the words "Transfer to a separating funnel 
using " (20 ppm). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of mefenamic acid impurity C and mefenamic acid 
impurity D in the mobile phase. 

Reference .solution (c.). A 0.001 per cent wArsolution of 
mefenamic acid impurity A RS in the mobile phase, Dilute 1.0 
ml of this solution to 100.0 ml with the mobi le phase. 

Reference solution (d). A 0.002 per cent w/v solution of 
benzoic acid in the mobile phase. Dilute 1.0 ml of this solution 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 14 volumes of 

tetrahydrofuran, 40 volumes of a 0.58 per cent w/v 
solution of ammonium dihydrogen phosphate adjusted 
to pH 5.0 with dilute ammonia and 46 volumes of 
acetonitrile, 
flow rate: I ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Name 	 Relative 
retention time 

Correction 
factor 

Mefenamic acid impurity C' 

Mefenamic acid impurity D 2 

 Mefenamic acid impurity A3  

Mefenamic acid (Retention time: 
about 8 minutes) 

0.3 

0.35 

0.5 

1.0 

5.9 

4.0 

'2-chlorobenzoic acid, 

'benzoic acid, 

32,3-dirnethylaniline. 

Inject reference solutions (b) and (d). The test is not valid 
unless the resolution between the peaks due to mefenamic 
acid impurities C and D is not less than 3.0 in the chromatogram 
obtained with reference solution (b) and the signal-to-noise 
ratio is not less than 10 for the principal peak in the 
chromatogram obtained with reference solution (d). 

Inject reference solutions (a), (c) and the test solution. Run 
the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak due to mefenamic acid impurities C and D 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). The area of any peak due to mefenamic acid impurity A 
is not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) (100 ppm). 
The area of any other secondary peak is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of the areas of all 
the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing about 40 mg of Medroxyprogesterone Acetate in 
50 ml of the mobile phase and dilute to 100 ml with the mobile 
phase and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

100.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.002 per cent 

w/v of medroxyprogesterone acetate RS and 0.005 per cent 

w/v of megestrol acetate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 gm) (Such as Phenomenex Prodigy 
ODS3), 

- column temperature: 40°, 
- mobile phase: a mixture of 10 volumes of 

tetrahydrolitran, 35 volumes of acetonitrile, 50 volumes 

of water and dilute to 100 volumes with water, 

-- flow rate: 2 ml per minute, 
- spectrophotometer set at 24 1 um. 

injection volume: 20 IA 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is -ript less that3.3 

and the tailing factor of the peak due to medroxyi3rogestercitte 

acetate is not more than 1.3. 
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Mefenamic Acid Capsules 
Mefenamic Acid Capsules contain not less than 90.0 per cent 
and not more than 1 10.0 per cent of the stated amount of 
mefenamic acid, C 1 51-115NO2. 

Usual strength. 250 mg; 500 mg. 

Identification 
Extract a quantity of the contents of the capsules containing 
0.25 g of Mefenamic Acid with two quantities, each of 30 ml, of 
ether. Wash the combined extracts with water and evaporate 
to dryness on a water-bath. The residue, after drying at 105°, 
complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mefenamic acid 

RS or with the reference spectrum of mefenamic acid. 

B. Dissolve 25 mg in 15 ml of chloroform and examine under 
ultraviolet light at 365 nm; the solution exhibits a strong 
greenish-yellow fluorescence. Carefully add 0.5 ml of a 
saturated solution of trichloroacetic acid drop wise and 
examine again under ultraviolet light at 365 nm; the solution 
does not exhibit fluorescence. 

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of 

0.0167 M potassium dichromate; an intense blue colour is 
produced immediately which fades rapidly to brownish-green. 

Tests 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Apply to the plate 20111 of each solution. After development, 
dry the plate in air, expose to iodine vapour for 5 minutes and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution. 

2,3-Dimethylaniline. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volumes of toluene, 25 volumes 

of dioxan and 1 volume of 18 M ammonia. 

Test solution. The supernatant liquid obtained in the test for 
Related substances. 

Reference solution. A 0.00025 per cent w/v solution of 2, 

3-dimethylaniline in a mixture of 3 volumes of chloroform 

and 1 volume of methanol. 

Apply to the plate 40 pl of each solution. After development, 
dry the plate in a current of warm air. Spray the plate with 
ethanolic sulphuric acid (20 per cent), heat at 105° for 
30 minutes and immediately expose to nitrous fumes in a closed 
glass chamber for 15 minutes (the nitrous fumes may be 
generated by adding dilute sulphuric acid dropwise to a 

solution containing 10 per cent w/v of sodium nitrite and 

3 per cent w/v ofpotassium iodide). Place the plate in a current 
of warm air for 15 minutes and spray with a 0.5 per cent w/v 
solution of N-(1-naphthyl)ethylenediamine dihydrochloride 

in ethanol (95 per cent). If necessary, allow to dry and repeat 
the spraying. Any spot corresponding to 2,3-dimethylaniline 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution. 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 nil of 0.05 M Iris buffer prepared by dissolving 

60.5 g tris(hydroxymethyl) aminomethane in 6000 ml water, 

diluting to 10,000 ml with water and adjusting with phosphoric 

acid to a pH 9.0 ± 0.05. 100 g of sodium lautyl sulphate is 
dissolved in 6000 ml of the above solution and further mixed 
with the remaining quantity of the solution, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate as the test solution. 

Reference solution. A 0.02 per cent w/v solution of mefenamic 

acid RS in the dissolution medium. 

Use the chromatographic system described under Assay. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 50 mg of Mefenamic acid in a 250.0-
ml volumetric flask, add 5 ml of tetrahydrofuran, shake for 10 
minutes with the aid of ultrasound, dilute to volume with the 
mobile phase and filter. 

Reference solution. A solution containing 0.02 per cent w/v of 
mefenamic acid RS in the mobile phase. 

NOTE-Protect the solutions from light. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 i.tm), 
- mobile phase: a mixture of 23 volumes of acetonitrile, 

20 volumes of 0.05 M of monobagrc ammonium 
phosphate adjusted to a pH of 5.0 with 3 Al ammonia 
and 7 volumes of tetrahydrofuran, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the mefenamic acid peak is 
not less than 8200 theoretical plates, the tailing factor is not 
more than 1.6 and the relative standard deviation for replicate 
injections is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I5H5NO2  in the capsules. 

corresponds to the peak in the chromatogram obtained with 
the reference solution of dicyclomine hydrochloride. 

Tests 

Dissolution (2.5.2). 

For Mefenamic acid

-Apparatus. No 1, 
Medium. 900 ml of a tris buffer prepared by dissolving 36.5 g 
of tris(hydroxymethyl) aminomethane in 6000 ml water and 
adjusted to pH 9.0 with orthophosphoric acid. Add 60.0 g of 
sodium lauzyl sulphate in the above solution, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and fi lter. 
Test solution. Dilute 2.0 ml of the filtrate to 25.0 ml with the 
dissolution medium. 

Reference solution. Weigh accurately 25.0 mg of mefenamic 
acid RS and transfer to a 50.0 ml volumetric flask, add 30.0 ml 
of methanol and sonicate to dissolve. Make up the volume 
with methanol and mix. Dilute further 2.0 ml of this solution to 
50.0 ml with dissolution medium. 

Measure the absorbance of the reference solution and test 
solution at the maximum at about 254 nm (2.4.7). Calculate the 
content of C 15 1-1 15 NO, in the medium. 

D. Not less than 70 per cent of the stated amount of CI5K5NO2. 

For Dicyclomine hydrochloride - 

Apparatus. No 1, 

Medium. 500 ml of 0.01 M hydrochloric acid, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Solvent mixture. A mixture of 70 volumes of acetonitrile and 
30 volumes of water. 

Test solution. Dilute 5.0 ml of the filtrate to 10.0 ml with the 
mobile phase. 

Reference solution. Weigh accurately 25 mg of dicyclomine 
hydrochloride RS and transfer to a 25.0 ml volumetric flask 
and dilute with solvent mixture and sonicate. Dilute further 1.0 
ml of this solution to 100.0 ml with mobile phase 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 25 volumes of a buffer solution 

prepared by dissolving 2.72 g ofpotassium dih•drogen 
orthophosphate in 1000 ml of wore,: adjusted to pH 7.5 
with sodium hydroxide solution, 75 volumes of 

-acetonitri/e and filter, 
flow rate: 2 ml per minute, 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.5 g and dissolve in 100 ml of warm ethanol 

(95 per cent) previously neutralised to phenol red solution 

and titrate with 0.1 M sodium hydroxide using phenol red 

solution as indicator. 

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02413 g of 

C 15H 1  5NO2. 
Storage. Store protected from light and moisture. 

Mobile phase. A mixture of 90 volumes of toluene, 25 volumes 

of dioxan and 1 volume of glacial acetic acid. 

Test solution. The supernatant liquid obtained by shaking a 
quantity of the contents of the capsules containing 0.25 g of 
Mefenamic Acid with a mixture of 7.5 ml of chloroform and 

2.5 ml of methanol. 

Reference solution. Dissolve 5.0 mg of the sul:Yanec- Under 	- 	- 
Calculate the_content of C 15 1-1 15NO2 in the medium 

examination in 100 ml of a mixture of 3 volumes Of chloroform 

and 1 volume of methanol. 	
D./Not less than 75 per cent of the stated amount of C151 -1151•102.  

Mefenamic Acid and Dicyclomine 
Hydrochloride Tablets 
Mefenamic Acid and Dicyclomine Hydrochloride Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amounts of mefenamic acid, CI5H 15NO2  and 
dicyclomine hydrochloride, CI9H3 5 1\102,HC1. 

Usual strengths. Mefenamic acid, 250 mg and Dicyclomine 
hydrochloride, 10 mg; Mefenamic acid, 250 mg and 
Dicyclomine hydrochloride, 20 mg; Mefenamic acid, 500 mg 
and Dicyclomine hydrochloride, 20 mg. 

Identification 

A. In the Assay for mefenamic acid, the test solution shows 
an absorption maxima and minima at the same wavelength as 
that of reference solution of mefenamic acid. 
B. In the Assay for dicyclomine hydrochloride,_The prirrcipal 
peak in the chromatogram obtained with th6 test solution 

25.11 
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- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injection is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I9H35NO2,HCI. 

D. Not less than 70 per cent of the stated amounts of 

C 19H35NO2,HC1. 

Uniformity of content. (For tablets containing 10 mg or less). 
Complies with the test stated under Tablets. 

For Dicyclomine Hydrochloride - Determine by liquid 
chromatography (2.4.14), as described under Assay with the 
following modifications. 

Test solution. Disperse one tablet in 80.0 ml of solvent mixture 
with the aid of ultrasound and dilute to 100.0 ml with the same 
solvent. Further dilute 4.0 ml of this solution to 10.0 ml with 

mobile phase. 

Reference solution. Dissolve 25.0 mg of dicyclomine 

hydrochloride RS in 20 ml of solvent mixture and dilute to 25.0 
ml with the same solvent. Dilute 1.0 ml of this solution to 25.0 
ml with mobile phase and mix. 

Inject the reference solution and test solution. 

Calculate the content of C 19H 35NO2,HCI in the tablet. 

Other tests. Comply with the tests stated under tablets. 

Assay. 

For Mefenamic Acid - 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg Mefenamic acid in 70 ml of 

methanol with the aid of ultrasound and dilute to 100.0 ml 

with methanol. Dilute 2.0 ml of this solution to 50.0 ml with 

methanol. 

Reference solution. A 0.002 per cent w/v solution of 

melenamic acid RS in methanol. 

Measure the absorbance of the reference solution and the 
test solution at 254 nm (2.4.7). Calculate the content of 

C, 5 11,5NO2. 

For Dicyclomine Hydrochloride - - Determine by liquid 

chromatography (2.4.14). 

Solvent mixture. A mixture of 70 volumes of acetonitrile and 

30 volumes of water. 

and sonicate to dissolve. Make up the volume with solvent 
mixture and mix. Further dilute 1.0 ml of this solution to 10.0 nil 
with mobile phase. 

Reference solution. Weigh accurately 25 mg of dicyclomine 

hydrochloride RS and transfer to a 25.0 ml volumetric flask, 
add 20.0 ml of solvent mixture and sonicate to dissolve. Make 
up the volume with solvent mixture and mix. Dilute 1.0 ml of 
this solution to 25.0 ml with mobile phase and mix. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 25 volumes of a buffer solution 

prepared by dissolving 2.72 g of potassium dihydrogen 

orthophosphate into 1000 ml of water, adjusted to pH 

7.5 with sodium hydroxide solution, 75 volumes of 

acetonitrile and filter. 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 215 nm, 
- injection volume: 50 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injection is not more than 2.0 per cent. 

Inject the reference solution and test solution. 

Calculate the content of C I9H35NO2,HC1 in the tablets. 

Identification 

Tests A and E may be omitted if tests B, C and D are carried 
out. Tests B, C and D may be omitted if tests A and E are 
carried out. 

A. Determine by infrared absorption spectrophotometiy (2.4.6). 
Compare the spectrum with that obtained with mefloquine 
hydrochloride RS or with the reference spectrum of mefloquine 
hydrochloride. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes of anhydrous acetic 
acid, 10 volumes of methanol, and 80 volumes of 
dichloromethane. 

Test solution. Dissolve 8.0 mg of the suestance under 
examination in 5 ml of methanol. 

Reference solution (a). Dissolve 8.0 mg of mefloquine 
hydrochloride RS in 5 ml of methanol. 

Reference solution (b). Dilute 2.5 ml of the test solution to 
100 ml with methanol. 

Reference solution (c). To 1 ml of reference solution (b), add 
1 ml of a 0.0016 per cent w/v solution of quinidine sulphate in 
methanol. 

Apply to the plate 20 pi of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air for 15 
minutes and examine under ultraviolet light at 254 nm; lightly 
spray with a mixture, prepared immediately before use, of 
1 volume of sulphuric acid and 40 volumes of iodoplatinate 
reagent; spray with .strong hydrogen peroxide solution. In 
reference solution (c) the chromatogram shows two clearly 
separated spots. The principal spot in the chromatogram 
obtained with the test solution corresponds to the spot in the 
chromatogram obtained with reference solution (a). 

C. Mix about 10 mg of the substance under examination with 
45 mg ofheayy magnesium oxide and ignite in a crucible until 
a practically white residue is obtained. Allow to cool, then add 
2 ml of water, 0.05 ml of phenolphthalein solution and about 
1 ml of dilute hydrochloric acid to make the solution 
colourless. Filter. To the filtrate add a freshly prepared mixture 
of 0.1 ml of alizarin S solution and 0.1 ml of zirconyl nitrate 
solution. Mix, allow to stand for 5 minutes and compare the 
colour of the solution with a blank prepared in the same manner. 
The test solution is yellow and the blank is red. 

D. To about 20 mg of the substance under examination, add 
0.2 ml of sulphuric acid. Blue fluorescence appears urtder 
ultraviolet light at 365 nm.   

E. It gives reaction (B) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent solution in methanol is 
clear (2.4.1) and not more intensely coloured than reference 
solution BYS7 (2.4.1). 

Optical rotation (2.4.22). - 0.2° to + 0.2°, determined in a 
5.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 100 mg of the substance under 
examination in 25.0 ml of the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
20.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.016 per cent 
w/v each of mefloquine hydrochloride RS and quinidine 
sulphate in the mobile phase. Dilute 5.0 ml of this solution to 
100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: dissolve 100 mg of letraheptylammonium 

bromide in a mixture of 20 volumes of methanol, 
40 volumes of a 0.15 per cent w/v solution of sodium 
hydrogen sulphate and 40 volumes of acetonitrile, 
flow rate: 0.8 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to quinidine and mefloquine 
is not less than 8.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak with a relative retention time with reference to 
mefloquine is about 0.7 is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). The sum of areas of secondary peaks other than the 
peak with a relative retention time with reference to mefloquine 
is about 0.7 is not more than five times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). Ignore any peak with an area less than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.02 per cent). 

Heayymeta1s.(2.3.13). 1.0 g complies with limit test for heavy 
metals, Method C (20 ppm). 

$ulphated ash, 2.3.18 Not more than 0.1 per cent. 

CI7F117C1F6N20 	 Mol. Wt. 414.8 

Mefloquine Hydrochloride is (RS)[2,8-bis(trifluoromethyl) 
quinolin-4-yl][(2SR)-piperidin-2-yl]methanol hydrochloride. 

Mefloquine Hydrochloride contains not less than 99.0 per 

cent and not more than 101.0 per cent of C I7 H 17C1F,1420 

 calculated on the anhydrous basis. 

Category. Antimalarial. 

Test solution. Weigh and powder 20 tablets. Disperse a quaritity Dose. 15 to 25 mg per Kg body weight. 
of the powder containing 20 mg Dicyclomine Hydrochloride _ 

in to 50.0 ml of volumetric flask add 40 ml of 	mixture Description. A white or slightly yellow crystalline powder. 
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1.0 

Mefloquine Tablets 

Mefloquine Hydrochloride Tablets 

Mefloquine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
mefloquine, C I ,H 16F6N20. 

Usual strength. 250 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF 254. 

Mobile phase. A mixture of 70 volumes of toluene, 30 volumes 

of ethanol and 2 volumes of strong ammonia solution. 

Test solution. Disperse a quantity of powder containing about 
0.1 g of Mefloquine in 10.0 ml of methanol. 

Reference solution. A 1.0 per cent w/v solution of mefloquine 

RS in methanol. 

Apply to the plate 10 1.t1 of each solution. Allow the mobile 
phase to rise 8.0 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with the reference 
solution. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

necessary with the medium, at the maximum at about 283 tun 
(2.4.7). Calculate the content of C 17 1-1 16F6N20 in the medium 
from the absorbance obtained from a solution of known 
concentration of mefloquine hydrochloride RS, prepared by 

dissolving in minimum quantity of methanol and diluting with 

the dissolution medium. 

D. Not less than 80 per cent of the stated amount of 

C I7H 16F6N20. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Weigh a quantity of the powdered tablets 
containing about 200 mg of Mefloquine, disperse in 100.0 ml 
of the mobile phase. 

Reference solution (a). A solution containing 0.022 per cent 

w/v of mefloquine hydrochloride RS and 0.004 per cent w/v 

of sulphadoxine with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 

50.0 ml with the mobile phase. Dilute 2.0 ml of this solution to 

20.0 ml with mobile phase. 

Use chromatographic system as described in the Assay. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mefloquine and 
sulphadoxine is not less than 5.0.The relative retention time 
with reference to mefloquine for (RS)-[2,8-bis(trifluoromethyl) 
quinolin-4-yl][(2RS)-piperidin-2-yl]methanol(threo -mefloquine 

 impurity A) is about 0.9, for (RS)-[2,8-bis(trifluoromethyl) 
quinolin-4-y1](pyridin-2-yllmethanol (mefloquine impurity C) 
is about 3.6, for (RS)-[2,8-bis(trifluoromethyl)quinolin -4- 

 yll(pyridin-2-ylimethanone (mefloquine impurity B) is 
about 7.4. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution (a). Weigh a quantity of the powdered tablets 
containing about 200 mg of mefloquine, disperse in 100.0 ml of 
the mobile phase. 

Test solutionfb). Dilute 5.0 ml of test solution (a) to 50.0 ml 

with the mobile phase. 

Reference solution (a). A 0.022 per cent w/v solution of 
mefloquine hydrochloride RS in the mobile phase. 
Reference solution (b). A solution containing 0.022 per cent 
w/v of mefloquine hydrochloride RS and 0.004 per cent w/v 
of sulphadoxine in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 Am), 
- mobile phase: a mixture of 22 volumes of methanol, 

38 volumes of acetonitrile and 40 volumes of a buffer 
solution prepared by dissolving 13.6 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 3.5 with orthophoshphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 283 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mefloquine and 
sulphadoxine is not less than 5.0. 

Inject reference solution (a) and test solution (b). 

Calculate the content of CI7F116F6N 20 in the tablets. 
Each mg of mefloquine hydrochloride, C17I -116F6N 20,HCI is 
equivalent to 0.912 mg of mefloquine CI7H16F,N 20. 
Storage. Store protected from light and moisture. 

Megestrol Acetate 

--CH 3  

0 CH3  
H3C H  

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with megestrol 
acetate RS or with the reference spectrum of megestrol acetate. 
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. 90 volumes of acetone and 1,2-propanediol. 
Mobile phase. A mixture of 40 volumes of cyclohexane and 
10 volumes of toluene. 

Test solution. Dissolve 25 mg of the substance under exami-
nation in 10 ml of the solvent mixture. 
Reference solution (a). Dissolve 25 mg of megestrol acetate 
RS in 10 ml of the solvent mixture. 
Reference solution (h). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 141 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° fora further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

C. It gives the reaction of acetyl groups (2.3.1). 

Tests 

Water (2.3.43). Not more than 3.0 per cent, determined on 

g. 
Assay. Dissolve 0.35 g in 15 ml of anhydrous formic acid and 

add 40 ml of acetic anhydride. Titrate with 0.1 M perchloric 

acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04148 g of 

C I 7H17C1F6N20. 

Storage. Store protected from light. 

Dissolution (2.5.2). 

Apparatus No. 1 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 75 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted if 

O 
H3 C 

CH3 

C24H3204 Mol.Wt. 384.5 

Megestrol Acetate is 6-methy1-3,20-dioxopregna-4,6-dien-17- 
yl acetate. 

Megestrol Acetate contains not less than 97.0 per cent and 
not more than 103.0 per cent of C24H 3204, calculated on the 
dried basis. 

Category. Progestogen. 

Dose. 40 to 320 mg daily, in divided doses. 

Description. A white to creamy-white, crystalline powder: 
odourless or almost odourless. 

Specific optical rotation (2.4.22). +9.0° to +12.0°, determined 
at 20° in a 5.0 per cent w/v solution in chloroform. 

Light absorption. When examined in the range 230 nm to 
360 nm (2.4.7), the solution obtained in the Assay shows an 
absorption maximum only at about 287 nm; ratio of the 
absorbance at about 240 nm to that at the maximum at about 
287 nm, not more than 0.17. 

Related substances. Determine by liquid chromatograph: 
(2.4.14). 

Solvent mixture. 145 volumes of tetrahydrofuran and 
255 volumes of acetonitrile. 
Test solutiofi. -Dissolve 25 mg of the substance under 
examination in 20 ml of the solvent mixture, dilute to 50 ml with 
water 
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Reference solution ( a). Dissolve 25 mg of medroxy-
progesterone acetate RS (megestrol acetate impurity' A RS) 
in 20 ml of the solvent mixture, dilute to 50 ml with water. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 200.0 ml with the mobile phase. 

Reference solution (c). To 3.0 ml of the test solution, add 1 ml 
of reference solution (a) and dilute to 50 ml with the mobile 
phase. 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: a mixture of 14.5 volumes of 
tetrahydrofuran, 22.5 volumes of acetonitrile and 60 

volumes of water, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20111. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to megestrol acetate and 
megestrol acetate impurity A is not less than 4.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak corresponding to megestrol acetate 
impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The sum of areas of all the secondary peaks other than 
megestrol acetate impurity A is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principle peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 20 mg in sufficient ethanol (95 per cent) to 

produce 100.0 ml, dilute 5.0 ml to 100.0 ml with ethanol (95 per 

cent) and measure the absorbance of the resulting solution at 
the maximum at about 287 nm (2.4.7). Calculate the content of 

C24H3204 taking 630 as the specific absorbance at 287 nm. 

Storage. Store protected from light and moisture.  

Megestrol Tablets 
Megestrol AcetateTablets 

Megestrol Tablets contain not less than 92.5 per cent arid not 
more than 107.5 per cent of megestrol acetate, C. 24 111204. 

Usual strengths. 20 mg; 160 mg. 

Identification 

Extract a quantity of the powdered tablets containing 40 mg of 
Megestrol Acetate with 10 ml of chloroform, filter and 
evaporate the filtrate to dryness in a current of air. Dry the 
residue at 60° at a pressure not exceeding 0.7 kPa for 1 hour. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with megestrol acetate RS or with the reference 
spectrum of megestrol acetate. 

Tests 

Disintegration (2.5.1). Not more than 30 minutes. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 50 mg of Megestrol Acetate and dissolve 
as completely as possible in sufficient methanol to produce 
100.0 ml. Mix well and filter. Dilute 2.0 ml of the filtrate with 
methanol to 100.0 ml and mix. Measure the absorbance of the 
resulting solution at the maximum at about 287 nm (2.4.7). 
Calculate the content of C 24H 3204  taking 630 as the specific 

absorbance at 287 nm. 

Storage. Store protected from light and moisture. 

Meloxicam 

OH 0 N 

CH3 

C141-111N304S, 	 Mol. Wt. 351.4 

Meloxicam is 4-Hydroxy-2-methyl-N-(5-methy1-2-thiazoly 1)- 

 2H-1,2-benzothiazine-3-carboxamide-1,1-dioxide. 

Meloxicam contains not less than 99.0 per cent and not more 
than 101.0 per cent of C I4 H13N304S2, calculated on the dried 

basis. 
Category. Cyclo-oxygenase inhibitor; analgesic; anti-
inflammatory. 

Dose. 7.5 to 15 mg once daily. 

Description. A pale yellow powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Comparethe -spectrum with that obtained with meloxicam RS 

or with-the reference spectrum of meloxicam. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examaination in a mixture of 5 ml of methanol and 0.3 ml of 
1 Msodium hydroxide. Dilute to 20.0 ml with methanol. 
Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of this solution to 
100.0 ml with the same solvent. 

Reference solution (h). Dissolve 2 mg of the substance under 
examination, 2 mg of meloxicam impurity A RS, 2 mg of 
meloxicam impurity B RS, 2 mg of meloxicam impurity C RS 
and 2 mg of meloxicam impurity D RS in a mixture of 5 ml of 
methanol and 0.3 ml of 1 Msodium hydroxide. Dilute to 25 ml 
with methanol. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 PIT1), 
column temperature: 45°, 

- mobile phase: A. a 0.1 per cent w/v solution ofpotassium 
dihydrogen phosphate adjusted to pH 6.0 with 1 M 
sodium hydroxide, 

B. methanol, 
- flow rate: 1 ml per minute, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 260 nm and 350 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 60 40 
2 60 40 
10 30 70 
15 30 70 

Name 	 Relative 	Correction 
retention time 	factor 

Meloxicam impurity B' 
	

0.5 
Meloxicam (retention time is 
about 7 minutes) 
	

1.0 
Meloxicam impurity A 2 
	

1.4 
Meloxicam impurity C3 
	

1.7 
Meloxicam impurity D 4 
	

1.9 
'5-methylthiazol-2-amine. 

4-hydroxy-2-methyl-2H- 1 ,2-benzothiazine-3-carboxylate 1 , 1 - 
dioxide. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to meloxicam and meloxicam 
impurity A at 350 nm is not less than 3.0 and between the 
peaks due to meloxicam impurity B and meloxicam at 260 nm is 
not less than 3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to meloxicam impurity A at 350 nm is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) at 350 nm (0.1 per cent), 
the area of any peak corresponding to meloxicam impurity B at 
260 nm is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) at 350 nm 
(0.1 per cent), the area of any peak corresponding to meloxicam 
impurities C and D at 350 nm is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) at 350 nm (0.05 per cent). The area of 
any other secondary peak at 350 nm is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of areas of all the 
secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). Ignore any peak at 350 nm with an 
area less than 0.3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.03 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. 

Assay. To avoid overheating, mix thoroughly throughout 
the titration and stop the titration immediately after the end-
point has been reached. 

Dissolve 0.25 g in a mixture of 5 ml of anhydrous formic acid 
and 50 ml of anhydrous acetic acid. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03514 g of 
- C14F1 13N304S2. 

2.0 	Storage. Store protected from light 

Meloxicam Oral Suspension 
Meloxicam Oral Suspension is a suspension of Meloxicam in 
a suitable vehicle. 

'N-[(2Z)-3,5-ditnethylthiazol-2(3/0-y1 idene)-4-hydroxy.72,1net-23/- 
1 ,2-benzoth iazine-3-carboxamide 1,1-dioxide. 	. 	 Meloxicam _Oral Suspension contains not less than 95.0 per 

' cent and not more than 105.0 per cent of the stated amount of W- [ (2 Z) -3- ethyl -5- methylthiazol-2(3H)-ylidefte).-4-hydroxy-2- 
methyl-2H- I .2-benzothiazine-3-carboxamide 1. I -dioxide, 	 IN304S2- 
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Usual strengths. 7.5 mg; 15 mg. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel F254. 

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 20 

volumes of methanol and 80 volumes of dichloromethane. 

Test solution. Dilute a quantity of the oral suspension 
containing 3 mg of Meloxicam to 10 ml with acetone, stir for 10 

minutes, filter and use the filtrate. 

Reference solution. Dissolve 3 mg of meloxicam RS in about 

5 ml of acetone, add 0.5 ml of water and dilute to 10 ml with 

acetone. 

Apply to the plate 5 1.11 of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 and 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

B. Disperse a quantity of the substance under examination 
containing 1.5 mg of Meloxicam in 5 ml of 0.1M sodium 

hydroxide, dilute to 100 ml with methanol and filter. The light 

absorption of the filtrate (2.4.7), in the range 340 to 450 nm 
exhibits a maximum at 362 nm. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the suspension (2.4.29) and 

calculate the content of C I4HI3N304S2. 

CI3H18C12N202 	 Mol. Wt. 305.2 

Melphalan is 4-bis(2-chloroethyl)amino-L -phenylalanine. 

Melphalan contains not less than 93.0 per cent and not more 
than 100.5 per cent of C I3 H I8C12N202, calculated on the dried 

basis. 

Category. Anticancer. 

Dose. Orally, 2 to 4 mg daily for 4 to 6 days; by injection, 

50 mg. 

Description. A white or almost white powder; odourless or 

almost odourless. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 

maximum at about 260 nm and a less well-defined maximum at 

about 301 nm. 

B. Dissolve 20 mg in 50 ml of methanol with the aid of gentle 

heat, add 1 ml of a 5 per cent w/v solution of 4-(4-nitro-

benzyl)pyridine in acetone and evaporate to dryness. 

Dissolve the residue in 1 ml of hot methanol and add 0.1 ml of 

strong ammonia solution; a red colour is produced. 

C. Heat 0.1 g with 10 ml of 0.1 Al sodium hydroxide for 

10 minutes on a water-bath. The resulting solution, after 

acidification with 2 M nitric acid, gives reaction (A) of 

chlorides (2.3.1). 

Tests 

Specific optical rotation (2.4.22). -30.0° to -36.0°, determined 

in a 0.7 per cent w/v solution in methanol prepared with the 

aid of gentle heat. 

lonisable chlorine. Dissolve 0.4 g in a mixture of 75 ml of 

wate.rAnd-2 ml f .  nitric acid. Allow to stand for 2 minutes and 

titrate:with 0.1 11 silver nitrate, determining the end-point 

potentiometrically (2.4.25); not more than 0.8 ml is required. 

44-fh- 
i s  

Sulphated Ash (2.3.18). Not more than 0.3 per cent. 

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
on 0.5 g by drying in an oven at 105° at a pressure not exceeding 
0.7 kPa for 2 hours. 

Assay. Weigh 0.4 g, add 20 ml of a 20 per cent NO/ solution of 
potassium hydroxide, heat on a water-bath for 2 hours, 
replacing the water lost by evaporation. Cool, add 75 ml of 
water and 4 ml of nitric acid, cool. Titrate with 
0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25). Subtract the equivalent volume of 
0.1 M silver nitrate used in the test for lonisable chlorine. 
The difference between the volumes represents the amount 
of 0.1 M silver nitrate required by melphalan. 
1 ml of 0.1 M silver nitrate is equivalent to 0.01526 g of 
CI3H18C12N202. 

"ie Storage. Store protected from light and moisture. 

Melphalan Injection 
Melphalan Injection is a sterile material consisting of 
Melphalan with or without auxiliary substances. It is filled in a 
sealed container. 

Usual strength. 50 mg per vial 

The inection is prepared immediately before use by dissolving 
the contents of the sealed container which contains Melphalan 
Hydrochloride with or without auxiliary substances in a 
suitable solvent and then diluting with the requisite volume 
of a suitable diluent in accordance with the manufacturer's 

The constituted solution complies with the requirement for 
Particulate matter stated under Parenteral Preparations 
(Injections) and with the following tests. 

Tests 

Solution A. Dissolve the contents of one container in a suitable 
solvent, dilute the requisite volume of a suitable diluent in 
accordance with the manufacturer's instruction to produce a 
final solution containing 0.5 per cent w/v of anhydrous 
melphalan and allow to stand fbr 30 minutes. 

Appearance of solution. Solution A is not more opalescent 
than opalescence standard 0S2 (2.4.1). 

pH (2.4.24). 6.0 to 7.0, determined in solution A. 

Storage. The constituted solution should be useu immediately 
after preparation but, in any case, within the period recom-
mended by the manufacturer. 

Melphalan Injection contains not less than 90,0 -per-cent and 

Assay. Determine by liquid chromatography (2.4.14). 
Solvent mixture. 4 volumes of acetonitrile and I volume of 
0.1 M hydrochloric acid. 

Test solution. Weigh a quantity of the mixed contents of 10 
containers containing about 50 mg of Melphalan, dissolve in 
solvent mixture and dilute with sufficient of the solvent mixture 
to produce a final solution containing the equivalent of 
0.01 per cent w/v of anhydrous melphalan. 

Reference solution. A 0.01 per cent w/v solution of melphalan 
RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane chemically bonded to porous silica 
(10µm), 

- mobile phase: 200 volumes of a 0.375 per cent w/v 
solution of ammonium carbonate, 180 volumes of 
methanol and 2.7 volumes of glacial acetic acid, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 ?al. 

Inject the reference solution and the test solution. 

Calcuiate_the content of C i3 H ixCl2N 202  in the injection. 
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Tests 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Shake a quantity of the oral suspension 
containing 15 mg of Meloxicam with sufficient of the mobile 
phase to produce 50 ml, stir for 30 minutes and filter. 

Reference solution. A 0.03 per cent w/v solution of meloxicam 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 

- column temperature. 40°, 
- mobile phase: a mixture of 35 volumes of a solution 

containing 10 volumes ofpropan-2-ol and 65 volumes 

of methanol and 65 volumes of a 0.2 per cent w/v 

solution of diammonium hydrogen orthophosphate 

previously adjusted to pH 7.0 with orthophosphoric• 

acid, 
-- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 10 

Inject the reference solution. The test is not-valitl unless 'the 
relative standard deviation for replicate injectio0 is not more 

than 2.0 per cent. 

Melphalan 

CI 	N  

CIJ 

Usual strength. 50 mg. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maxima at about 260 nm and a less well-defined maxima at 
about 301 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

C. Dissolve a quantity containing 20 mg of anhydrous 
melphalan in 50 ml of methanol with the aid of gentle heat, add 
1 ml of a 5 per cent w/v solution of 4-(4-nitrobenzyl)pyridine 
in acetone and evaporate to dryness. Dissolve the residue in 
1 ml of hot methanol and add 0.1 ml of strong ammonia 
solution; a red colour is produced. 

D. Heat a quantity of the powder containing 0.1 g of anhydrous 
melphalan with 10 ml of 0.1 M sodium hydroxide for 10 minutes 
on a water-bath. The resulting solution, after acidification with 
2 M nitric acid, gives reaction (A) of chlorides (2.3.1). 

Tests 

not more than 110.0 per cent of the stated:. amount of Storage. Store protected from light and moisture at a anhydrous melphalan, C 3 H IsC1,N,0,. 	 temperature not exceeding 30°. 
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M EMANTINE HYDROCHLORIDE 

Mot. Wt. 215.8 
Cl2H2,N,HC1   

Memantine Hydrochloride is tricyclo [3.3.1.133 decan-l-amine, 1 

3,5dimethyl-hydrochloride; 1-amino-3,5dimethyl-adamantane 

 hydrochloride. 
Memantine Hydrochloride contains not less than 98.0 per cen
Memantine
and not more than 102.0 per cent of Cl2H2IN,HCI, calculated 

on the anhydrous basis. 

Category. Antialzheimer. 

Dose. 
Initially 5 mg daily for the first week, increased in weekly 

increments of 5 mg to a maximum dose of 20 mg daily. Doses of 
10 mg daily and over should be taken in two divided dose. 

Description. 
A white to off white, coloured powder. 

Identification 
A. Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with of 
memantine 

hydrochloride RS 
or with the reference spectrum memantine 

hydrochloride. 

'" B. 	
the Ms'ay, the principal peak in the chroma 

eak
to ingram 

obtaiobtainedwitiiihe test solution corresponds to the p 
	the 

chromatogram obtained with the reference solution. 

MELPHALAN TABLETS 

Labelling. 
The label on the sealed container states ( 

d
1) the 

equivalent amount of anhydrous melphalan containe int; 
i 

(2) that it should be used immediately after preparation. 

Test solution. 
Weigh and powder 20 tablets and add about 

150 ml of a mixture of 4 volumes of 
acetonitrile 

and 1 of he
of 0.1 M hydrochloric acid 

to a weighed quantity of th 

powdered tablets containing about 25 mg of Melphalan, shake 
and mix with the aid of ultrasound for 5 minutes, dilute to 
250 ml with the same solvent. Filter, discarding the first 

20 ml of filtrate, and use the filtrate. 

Reference solution. 
A 0.01 per cent w/v solution of melphalan 

RS in the same solvent. 
Use the chromatographic system described under Uniformity 

of content. 
Calculate the content of C 13H18C12N202in the tablets (for tablets 

containing more than 2 mg of Melphalan). 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Transfer 250 mg of the substance under 
examination to a 50-m1 volumetric flask. Add about 7.5 ml of 
5 M sodium hydroxide and 10.0 ml of n-hexane. Shake for 
10 minutes. Transfer this solution to a separator. Allow the 
layers to separate, filter the upper layer, dry over anhydrous 
sodium sulphate. Allow to stand for few minutes. Use the 
clear filtrate. 

Reference solution (a). A solution containing 0.25 per cent 
w/v each of memantine impurity A RS, memantine impurity B 
RS, memantine impurity C RS, memantine impurity D RS and 
memantine impurity E RS in n-hexane. 

Reference solution (b). To a 100 ml volumetric flask containing 
0.050 g of memantine hydrochloride RS. Add 20 ml of 
5 M sodium hydroxide and 20.0 ml of n-hexane. Shake for 
10 minutes. Transfer this solution to a separator. Allow the 
layers to separate, filter the upper layer, dry over anhydrous 
sodium sulphate. Allow to stand for few minutes. Use the 
clear filtrate. 

Reference solution (c). Dilute 1.0 ml each of reference solution 
(a) and reference solution (b) to 100.0 ml with n-hexane. This 
solution contains 0.0025 per cent w/v each of memantine 
impurity A RS, memantine impurity B RS, memantine impurity 
C RS, memantine impurity D RS, memantine impurity E RS 
and 0.25 per cent w/v of memantine hydrochloride RS. 
(Memantine impurity D RS and E are used for identification 
purpose only). 

Reference solution (d). Dilute 1.0 ml of Reference solution (b) 
to 100.0 ml with n-hexane. This solution contains 0.0025 per 
cent w/v each of memantine impurity A RS, memantine 
impurity B RS, memantine impurity CRS, memantine impurity 
D RS, memantine impurity E RS and memantine RS in 
n-hexane. 

Chromatographic system as described under Assay. 

Name 
	 Relative 

retention time 

Memantine impurity A' 
	

0.77 

Memantine 
	 1.0 

Memantine impurity B 2 
	

1.03 

Memantine impurity C 3 
	

1.07 

Memantine impurity D4 
	

1.19 

Memantine impurity E 5 
	

1.44 

'1,3-dimethyladamantane, 

2 3,5-dimethyladamantane- 1 -ol, 

3 1 -chloro-3,5-dimethyladamantane, 	
1.  

4 1 -bromo-3,5-dimethyladamantane, 

5 3,5-dimethyladamantan- 1 -yl. 

Ignore any peak with a relative retention time of 0.11, 0.12, 
0.13, 0.18 and 0.26 with respect to memantine peak. 

Inject reference solutions (c) and (d). The test is not valid 
unless the resolution between peaks due to memantine and 
memantine impurity B is not less than 6 and the resolution 
between the peaks due memantine impurity B and memantine 
impurity C is not less than 2.0 obtained with reference solution 
(c). The tailing factor is not more than 2.0 for memantine peak 
obtained with reference solution (d). 

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to memantine impurity A, B, C, D and E are not more 
than 1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.15 per cent). The area 
of any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (d) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.5 per cent). 

Water (2.3.43). Not more than 1.0 per cent. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Assay. Determine by gas chromatography (2. 4.13). 

Internal standard solution. A 0.4 per cent v/v solution of 
adamantane in n-hexane. 

Test solution. Weigh and transfer 100 mg of the substance 
under examination, to a 60-m1 separator. Add 15 ml of 1 M 
sodium hydroxide and mix. Add 25.0 ml of internal standard 
solution, and shake for 15 minutes. Allow the layers to separate, 
and filter upper hexane layer through anhydrous sodium 
sulphate. Use the clear filtrate. 

Reference solution. Weigh 100 mg of memantine 
hydrochloride RS, transfer to a 60-m1 separator and dissolve 
in 15.0 ml of / 11/I sodium hydroxide and mix. Add 25.0 ml of 
internal standard solution, and shake for 15 minutes. Allow 
the layers to separate, and filter upper hexane layer through 
anhydrous sodium sulphate. Use the clear filtrate. 

Chromatographic system 
- a capillary column 50 m x 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.52 1.1m), 

- temperature: 
- column: 50°, then raised at the rate of 5° per minute 
upto 145°-  and then raised at the rate of 10° per minute 
up to 250° hold for 20 minutes, 

Melphalan Tablets 
Melphalan Tablets contain not less than 90.0 per cen 

m t and not 

more than 110.0 per cent of the stated amount of elphalan, 

Ci3ill8C12N202. The tablets are coated. 

Usual strengths. 2 mg; 4 mg. 

Identification 

5 mg of Melphalan with 100 ml of hot 
methanol. 

Filter and For tablets containing 2 mg or less of Melphalan, use the A. Shake a quantity of the powdered tablets containing about 

dilute 10 ml of the filtrate to 50 ml with 
methanol. 	

average of 10 individual results obtained in the test for 

Uniformity of content. 

absorption maxima at about 260 	and a 
filtrate shows an 	

Storage. 
Store protected from light and moisture in a cool 

When examined in the range 230 nm to 360 nm (2 
nm
.4.7), the 

place. 
less well-defined maxima at about 301 nm.  

B. To the remainder of the filtrate obtained in test A add 1 m 
ridine in 

l of 

a 5 per cent w/v solution of 4-(4- D
issolve  and evaporate to dryness. Dissolve the residue in 

Memantine Hydrochloride 

1 ml of hot methanol and 0.1 ml of strong ammonia solution; 

a red colour is produced. 

Tests 

Uniformity of content. 
Complies with the test stated under 

Tablets. 
Determine by liquid chromatography (2.4.14) 

Test solution. 
Add 20 ml of a mixture of 4 volumes of 

acetonitrile and 1 volume of 0.1 M hydrochloric acid to one 

tablet, mix with the aid of ultrasound for 10 minutes or of fi 
until t 

ltrate, 
he 

tablet disintegrates, filter, discarding the first 5 ml  

and use the filtrate. 

Reference solution. 
A 0.01 per cent w/v solution of melphalan 

RS in the same solvent. 

Chromatographic system 

-
a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 tim), 

-
mobile phase: a mixture of 200 volumes of a 0.375 per 

cent w/v solution of ammonium carbonate, 180 volumes 

of methanol and 2.7 volumes of glacial acetic acid, 

- flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 IA 

Inject the reference solution and the test solution. 

Calculate the content of C131-11,C12N202 in the tablet. 

Other tests. 
Comply with the tests stated under Tablets. 

Assay. 
Determine by liquid chromatography (2.4.14). 

H 3 C 

H 7 N 

CH 3  , HCI 
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inlet port at 220° and detector at 300°, 
- split ratio. 1:50, 
- flame ionization detector, 
- flow rate: 4.0 ml per minute, using helium as carrier gas, 

- injection volume: 1 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for memantine and 
adamantane peaks. The relative standard deviation of the peak 
response ratio replicate injections due to memantine and 
adamantane is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C l2H2I N,HC1 from the peak response 
ratios of memantine to the internal standard obtained with the 
reference solution and the test solution respectively. 

Storage: Store protected from light and moisture, at a 
temperature below 30°. 

Memantine Tablets 

Memantine Hydrochloride Tablets 

Memantine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of memantine 
hydrochloride, C 12H21 N,HC1. 

Usual strengths. 5 mg; 10 mg. 

Identification 

A. Extract a quantity of the powdered tablet containing 70 mg 
of memantine hydrochloride with 10 ml of dichloromethane 
and shaking for 10 minutes. Centrifuge for 10 minutes and use 
the supernatant liquid. Evaporate the solvent at room 
temperature. Collect the residue and dry at 60° for 15 minutes. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 67 mg of 
memantine hydrochloride RS treated in the same manner or 
with the reference spectrum of memantine. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (b). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.2 per cent w/v solution ofsodium chloride 

in water adjusted to pH 1.2 with hydrochloric acid, 

Speed and time. 100 rpm and 30 minutes. 

Determine by gas chromatography (2.4.13). 

Internal standard solution (a). 0.0028 per cent w/v solution 
of amantadine hydrochloride RS in medium. 

Test solution. Withdraw a suitable volume of medium and 
filter. Transfer a volume of the filtrate, expected to contain 28 
.tg of memantine hydrochloride to a stoppered test tube, add 
1.0 ml of the internal standard solution and 2 ml of 5 Msodium 

hydroxide, and mix for 1 minute. Add 3.0 ml of toluene, and 
mix for 2 minutes. Use the toluene layer. 

Reference solution (a). A solution containing 0.00056 per cent 
w/v solution of memantine hydrochloride RS in dissolution 

medium. 

Reference solution (b). Transfer 5.0 ml of the reference 
solution (a) to a stoppered test tube, add 1.0 ml of the Internal 
standard solution and 2 ml of 5 Msodium hydroxide, and mix 
for 1 minute. Add 3.0 ml of toluene, and mix for 2 minutes. Use 
the toluene layer. 

Chromatographic system 
- a capillary column 30 m x 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.25 pm), 

- temperature: 
column. 50° for 2 minutes, then raised at the rate of 20° 
per minute upto at 140° and then raised at the rate of 30° 
per minute upto 200° and hold for 5 minutes, 

- injection port at 210° and detector at 300°, 
- flame ionization detector, 
- flow rate: 7.0 ml per minute, using helium or nitrogen as 

carrier gas, 
- injection volume: 4111, 
- injection type: splitless. 

Inject reference solution (b). The test in not valid unless the 
resolution between the peaks due to amantadine and 
memantine is not less than 2.0, the tailing factor due to 
amantadine and memantine peaks is not more than 2.0. 

Inject reference solution (b) and the test solution. 

Calculate the content of C l2 H2I N,HC1 the tablets from the peak 
response ratios of memantine to the amantadine obtained with 
reference solution (b) and the test solution respectively. 

D. Not less than 80.0 per cent of the stated amount of 
C l2H2I N,HCl• 

Uniformity of content. Complies with the test stated under 

Tablets. 

Determine by gas chromatography (2.4.13), as described under 

Assay using the following solution 

Test solution (a). Transfer one tablet to a 100.0 ml volumetric 
flask-,-tdd-40 oil of water, disperse with the aid of ultrasound 

" for 30 ininutes.further add 40 ml of methanol and shake for 10 

minutes. Dilute to volume with methanol and centrifuge. Dilute 
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a suitable volume of supernatant liquid with water to obtain a 
solution containing 0.002 per cent w/v of memantine 
hydrochloride. 

Related substances. A. Determine by gas chromatography 
(2.4.13). 

Test Solution. Transfer a quantity of the powdered tablets 
containing 100 mg of Memantine Hydrochloride to a 100.0 ml 
volumetric flask. Add 15 ml of 1 Msodium hydroxide solution. 
Shake for 5 minutes, mix with the aid of ultrasound for 5 minutes. 
Add 20.0 ml of n-hexane and shake for 10 minutes. Transfer 
the contents into a separator. Allow the layers to separate, 
and filter a portion of the top hexane layer through anhydrous 
sodium sulphate. 

Reference solution (a). A solution containing 0.05 per cent 
w/v each of memantine impurity A RS, memantine 
impurity B RS, memantine impurity CRS, memdtine impurity 
D RS and memantine impurity E RS in n-hexane. 

Reference solution (b). Weigh and transfer 75 mg of 
memantine hydrochloride RS to a suitable volumetric flask, 
add 9 ml of I Msodium hydroxide solution and 6 ml of the n-
hexane, and mix for 10 minutes. Transfer the contents to a 
separator. Allow the layers to separate, and filter a portion of 
the top hexane layer through anhydrous sodium sulphate. 

Reference solution (c). Pipette 4.0 ml of the n-hexane layer 
from reference solution (b) in to a 10 ml volumetric flask. Add 
0.5 ml of reference solution (a) and dilute to volume with 
n-hexane. 

Reference solution (d). Weigh and transfer 25 mg of 
memantine hydrochloride RS to a 50 ml of volumetric flask. 
Add 15.0 ml of 1 M sodium hydroxide solution mix for 
5 minutes. Add 20.0 ml of n-hexane and shake for 10 minutes. 
Transfer the contents into a separator. Allow the layers to 
separate, and filter a portion of the top n-hexane layer through 
anhydrous sodium sulphate. 

Reference solution (e). Dilute 2.0 ml of the reference solution 
(d) to 100.0 ml with n-hexane. 

Chromatographic system 
- a capillary column 50 m x 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.52 gm), 

- temperature: 
column. 50° for 2 minutes, then raised @ of 5° per minute 
to hold at 145° and then raised the temperature @ of 10° 
per minute to 250° and hold for 20 minutes, 

- injection port at 220° and detector at 300°, 
- split ratio: 1:20, 
- flame ionization detector, 
- flow rate: 4 ml per minute, using helium-Or nitre et as 

carrier as • 	v. 

- injection volume: 3p1. 

MEMANTINE TABLETS 

Name Relative 
retention time 

Memantine impurity A' 0.77 
Memantine 1.0 
Memantine impurity B 2  1.03 
Memantine impurity C 3  1.1 
Memantine impurity D4  1.2 
Memantine impurity 1.4 

'1.3-dimethyladamantane,this is a process impurity, 

23,5-dimethyladamantane-l-ol,this is a process impurity, 

31 -chloro-3,5-dimethyladamantane,this is a process impurity, 

41 -bromo-3,5-dimethyladamantane,this is a process impurity, 

'3,5-dimethyladamantan-l-yl. 

Inject reference solutions (c) and (e) . The test is not valid 
unless the resolution between the peaks due to memantine 
and memantine impurity B and between memantine impurity B 
and memantine impurity C is not less than 2.0 obtained with 
reference solution (c) and the tailing factor is not more than 
2.0 obtained with reference solution (e). 

Inject reference solution (e) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to memantine impurity E is not more than 
0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.15 per cent). The area 
of any other secondary peak is not more than 0.4 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (e) (0.2 per cent). The sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.5 per cent). 

B. Determine by Liquid chromatography (2.4.14). 

NOTE - Perform this test if lactose is present in the 
formulation. 

Test Solution. Weigh a quantity of powdered tablets containing 
100 mg of Memantine Hydrochloride into a 20 ml volumetric 
flask. Add 10.0 ml of mobile phase, and sonicate for 30 minutes. 
Centrifuge, and pass a portion of the solution through a 
suitable filter of 0.45pm. 

Reference solution. A 0.02 per cent w/v solution of memantine 
hydrochloride RS in mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 

obile phase: a mixture of 70 volumes of a buffer solution 
-:

▪  

prepared by dissolving 3.3 g of monobasic potassium 
phosphate and 2.3 g of sodium 1-octane sulphonate in 

MEMANTINE TABLETS 
	 IP 2018 



MEMANTINE TABLETS IP 2018 
MENOTROPIN 

IP 2018 

1000 ml of water, adjusted to pH 6.1 by 4 per cent 
w/v solution of sodium hydroxide, and 4 volumes of 

methanol and 26 volumes of acetonitrile, 

- flow rate: 1.3 ml per minute, 
refractive index detector, 

- injection volume: 50 pl. 

Name 
	 Relative 	Correction 

retention time 	factor 

Memantine lactose adduct 	0.41 	1.89 

Memantine 	 1.0 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 3.5. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to memantine lactose 
adduct is not more than 0.25 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(0.5 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by gas chromatography (2.4.13). 

Internal standard solution. A solution containing 0.0025 per 
cent w/v of amantadine hydrochloride RS in water. 

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powdered tablets containing 10 mg of 
Memantine Hydrochloride in 40 ml of methanol and sonicate 
for 30 minutes, further add 40 ml of water and sonicate for 
30 minutes with intermittent shaking. Dilute to 100.0 ml with 
water, and centrifuge a portion for 10 minutes. Dilute 2.0 ml of 
the clear, supernatant liquid to 10.0 ml with water and mix. 

Test solution (b). Pipette 5.0 ml of the test solution (a) in to a 
stoppered test tube, add 4.0 ml of internal standard solution 
and add 2 ml of 20 per cent w/v solution of sodium hydroxide, 

mix on a vortex mixer for I minute. Add 4.0 ml of toluene, and 
mix on a vortex mixer for 5 minutes. Allow the two layers to 
separate. 

Reference solution (a). Dissolve 100 mg of memantine 

hydrochloride RS in methanol with the aid of ultrasound and 
dilute to 100.0 ml with methanol. Pipette 10.0 ml of this solution 
into a 100.0 ml volumetric flask, add 40 ml of methanol and 

dilute to volume with water. Dilute 2.0 ml of this solution to 

10.0 ml with water and mix. 

Reference solution (17). Pipette 5.0 ml of the reference solution 
(a) in to a stoppered test tube, add 4.0 ml of internal standard 
solution stoppered test tube, add 2 ml of 20 per cent w/v 
solution of sodium hydroxide and mix for I mirpteAdd..41:1"ml .  

of toluene, and mix on a vortex mixer for 3 min ufes.AllOw.the. 
two layers to separate. 

Blank. To 5.0 ml of 8.0 per cent v/v solution of methanol in 

water add 2 ml of 20 per cent w/v solution of sodium hydroxide, 
and mix for 1 minute. Add 4.0 ml of toluene, and mix on vortex 
for 3 minutes. Allow the two layers to separate. Inject the 
toluene layer. 
Chromatographic system 

- a capillary column 30 m x 0.32 mm, packed with 5 per 
cent phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.25 p.m), 

- temperature: 
column. 50° for 2 minutes, then raised at the rate of 20° 
per minute to hold at 140° and then raised the rate of 30° 
per minute to 200° and hold for 5 minutes, 

- injection port at 210° and detector at 300°, 
- split ratio: 1:20, 

flame ionization detector, 
- flow rate: 7 ml per minute, using helium or nitrogen as 

carrier gas, 
- injection volume: 4111. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amantadine and 
memantine is not less than 2.0. The tailing factor is not more 
than 2.5 for amantadine and not more than 2.0 for memantine 
obtained from reference solution (b). 

Inject the blank solution, reference solution (b) and test 
solution (b). 

Calculate the content of C rH2I N,HC1 in the tablets from the 
peak response ratios of memantine to the amantadine obtained 
with reference solution (b) and test solution (b) respectively. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Menotropin 
Human  Menopausal Gonadotropin 

Menotropin is a sterile preparation containing glycoprotein 
gonadotropins possessing follicle stimulating and luteinizing 
activities. The preparation is exclusively or predominantly of 
pituitary origin and is extracted from the urine of post-
menopausal women. Menotropin may be prepared by suitable 
fractionation procedure followed by ion-exchange 
chromatography. It is prepared in conditions designed to 
minimise microbial contaminations and to be in compliance 
with the requirements of viral safety. 

Menotropin has the property in females of stimulating growth 
and maturation of ovarian follicles and in males of maintaining 
and stimulating testicular interstitial cells (Leydig tissue) 
related to testosterone production and of being responsible 
(or full. development and maturation of spermatozoa in 
serriiniferous tubules. 

Menotropin contains not less than 40 IU of Follicle Stimulating 
hormone (FSH) activity per mg. The ratio of IU of luteinizing 
hormone (LH) activity to IU of follicle stimulating hormone 
(FSH) is approximately 1. For each component the estimated 
potency is not less than 80 per cent and not more than 125 per 
cent of the stated potency. 

Category. Gonadotropic hormone. 

Description. An almost white or slightly yellow powder, 
soluble in water. 

Identification 

It causes enlargement of the ovaries of immature female rats 
and increases the weight of the seminal vesicles and prostate 
gland of immature male rats when administered as described 
under assay. 

Tests 

Hepatitis B surface antigen. Examine by a suitably sensitive 
immunochemical method (2.2.14). Hepatitis B surface antigens 
are not detected. 

HCV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis C antibodies are 
not detected. 

HIV antibodies.Examine by a suitably sensitive 
immunochemical method, (2.2.14) HIV antibodies are not 
detected. 

Water (2.3.43). Not more than 5.0 per cent w/w, by using 4 mg 
(Method 3). 

Assay 

Potency. The potency of menotropin with respect to its follicle 
stimulating hormone activity is estimated by comparing its 
effect in enlarging the ovaries of immature female rats with 
that of the standard preparation of human urinary FSI-I and 
human urinary LH under the conditions of suitable method of 
assay. 

The potency of menotropin with respect to its luteinizing 
hormone activity is estimated by comparing its effect in 
increasing the weight of the seminal vesicles or the prostate 
gland of immature male rats with that of the standard preparation 
of urinary FSH and urinary LH under the conditions of suitable 
method of assay. 

Standard preparation. The standard preparation is the 
International standard preparation of human urinary Follicle 
Stimulating Hormone (FSH) and Luteinizing Hormone (LH), 
consisting of freeze-dried extract from urine of post-
menopausal together with lactose or any .  !Ali& -suitablef 
preparation, the potency of which has been determined in 
relation to the International reference standard. 

a) Assay for Follicle stimulating hormone activity 	,•, 

Select female rats of the same strain, 19 to 28 days old and 
differing in age by not more than 3 days, and having weights 
such that the difference between the heaviest rat and the 
lightest rat is not more than 10 g. House the animals under 
uniform conditions of temperature, light, food and water. Mark 
the animals for identification, and divide them at random into 
seven equal groups of at least six animals per group. If sets of 
six litter mates are available, allot one litter mate from each set 
to each group and mark according to litter. Assign one group 
to each standard preparation one group to each assay 
preparation and one group to the control. Keep the control 
group during dose determination trail only. 

Choose three doses of the standard preparation and three 
doses of the preparation being examined such that the smallest 
dose produces a positive response in some of the rats and the 
largest dose does not produce a maximum response in all of 
the rats. Use doses in geometric progression. As an initial 
approximation total doses of 1.5, 3.0, 6.0 IU may be tried 
although the dose will depend on the sensitivity of the animals 
used which may vary widely. 

Standard solution. Dissolve a sufficient quantity of the 
standard preparation corresponding to the daily doses to be 
used in sufficient albumin-phosphate buffer pH 7.2 containing 
not less than 70 IU of Chorionic Gonadotropin per ml so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersaL Store the solution at a temperature of 
2° to 8°. 

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation. 

Inject subcutaneously into each rat the daily dose allocated 
to its group. Repeat the procedure after 24 and 48 hours. About 
24 hours after the last injection, euthanize the rats and remove 
the ovaries. Remove any extraneous fluid and tissue and 
immediately weigh the ovaries from each animal. Record the 
combined weight of both ovaries from each rat. Calculate the 
result of the assay by standard statistical methods using the 
weight of the ovaries as the response. (The precision of the 
assay may be improved by a suitable correction of the organ 
weight with reference to the weight of the animal from which it 
was taken; an analysis of covariance may be used). The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of stated potency. 

b) Assay for Luteinizing hormone activity 

Standard solution. Dissolve a sufficient quantity of standard 
preparation corresponding to the daily doses to be used in 
sufficient albumin-phosphate buffer pH 7.2 so that the daily 

2524 
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dose is about 0.2 ml. Add a suitable antimicrobial 
pre

/v of procedure. 

servative preparations without a further appropriate sterilisation 

such as 0.4 per cent w/v of phenol or 0.002 per cent w 

thiomersal. Store the solution
equivalent to 75 IU follicle 

solution by dissolve a sufficient quantity of the p 
	i paraton stimulating hormone. 

under examination instead of standard preparation. 
	Storage. 

Menotropin should be kept in an airtight, tamper- 
evident container and protected from light. Store in a 

roximately 19 to 28 
Select male rats of the same strain, app 

refrigerator at 2° to 8°. 

having weights such that the difference between the heaviest 
Labelling. 

The label of the sealed container states (1) the days old and differing in age by not more than 3 days, and 

rat and the lightest rat is not more than 10 g. House the animals number of IU (Units) of follicle-stimulating hormone activity, 

under uniform conditions of temperatue, l and 
food 

 an water. the number of IU (Units) of luteinizing hormone activity in the 

Mark the animals for identification, and divide them at random container; (2) The number of IU (Units) of follicle stimulating 
into seven equal groups of at least six animals per group. If hormone activity per mg and the number of IU (units) of 
sets of sixmates are available, allot one litter mate from luteinizing hormone activity per mg; (3) where applicable, the 

each set to each group and mark according to litter. Assign number oft 

(Units) of chorionic gonadotropin activity per 

one group to each standard preparation one group to each mg; (4) the date after which the material is not intended to be 
assay preparation and one group to the control. Keep the used; (5) the condition under which it should be stored; (6) 

control group during dose determination trail only. where applicable, that it is sterile. 

Choose three doses of the Standard preparation and three 
doses of the preparation being examined such that the smallest 

an cants 
dose is sufficient to produce a positive response in some of 

Menotropin for Injection 
pt produce a maximum 

the rats and the largest dose does not  
Menotropin for Injection is a sterile material al consisting of 

As an initial approximation, total doses of 7, 14 and 28 IU may menotropin with or without excipients. It may so 

	in 

response in all o the rats. Use doses in geometric progression. of 	rats 

be tried although the dose will depend on the sensitivity of antimicrobial agent. It is supplied in a sealed container. 
theanimals used, which may vary widely. Dissolve separately Menotropin injection contains not less than 80 per cent and 
the total quantities of the preparation being examined and of not more than 125 per cent of the stated potency. 
the standard Preparation corresponding to the daily doses to The injection is reconstituted by dissolving the contents of 
be used in sufficient albumin phosphate buffer pH 7.2 so that the sealed container in the requisite amount of 

Sterile Water 

the daily dose is about 0.2 ml. Add a suitable antimicrobial 
for Injection 

or a suitable diluent supplied by the manufacturer, 

preservative such as 0.4 per cent w/v of 
phenol 

or 0.002 per immediately before use. The reconstituted solution should be 

cent w/v of thiomersal. 
Store the solutions at a temperature of used immediatelyd by the manufacturer. 

after
d 

 preparation but, in any case, within the 

2° to 8', Inject subcutaneously into each rat the dame
aily d 

time 	constituted solution complies with the req 
ose period as recommene 

allocated to its group on 4 consecutive days at the s 
	ti The re

uirements 

each day. On the fifth day, about 24 hours after the last 
for Clarity of solution and Particulate matter stated under 

injection, euthanize the rats and remove the seminal vesicles 
parenteral preparations (Injections). 

and weigh immediately the seminal vesicles or the prostate 
Usual strengths. 75 IU per container

st white, slightly y 

, 150 IU per container. 
or the prostate gland. Remove any extraneous fluid and tissue 

gland. Calculate the result of the assay by standard statistical Description. A white or almo
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methods, using the weight of the vesicles or the 
prostate  lyophilized powder 

gland as the response. (The precision of the assay may be 
improved by a suitable correction of the organ weight with Identification e female rats 

an analysis the of covari
ht  ance may be used). The fiducial limits of It causes enlargement of the ovaries of immature 

 

to 	
weig of the animal from which it was taken; 

error are not less than 64 per cent and not more than 156 per and increases in the weight of the seminal vesicles and prostate 
reference 

cent of stated potency. 	

gland of immature male rats when administered as described 

under the Assay. 

Bacterial endotoxins 
(2.2.3). Not more than 0.78 IU per IU of 

Follicle-Stimulating Hormone. 	 . " -1;:— 
..,--- 

Choose three doses of the standard preparation and three 
doses of the preparation being examined such that the smallest 
dose produces a positive response in some of the rats and the 
largest dose does not produce a maximum response in all of 
the rats. Use doses in geometric progression. As an initial 
approximation total doses of 1.5, 3.0, 6.0 IU may be tried 
although the dose will depend on the sensitivity of the animals 
used which may vary widely. 

Standard solution. Dissolve a sufficient quantity of the 
standard preparation corresponding to the daily doses to be 
used in sufficient albumin-phosphate buffer pH 7.2 containing 
not less than 70 IU of Chorionic Gonadotropin per ml so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°. 

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation. 

Inject subcutaneously into each rat the daily dose allocated 
to its group. Repeat the procedure after 24 and 48 hours. About 
24 hours after the last injection, euthanize the rats and remove 
the ovaries. Remove any extraneous fluid and tissue and 
immediately weigh the ovaries from each animal. Record the 
combined weight of both ovaries from each rat. Calculate the 
result of the assay by standard statistical methods using the 
weight of the ovaries as the response. (The precision of the 
assay may be improved by a suitable correction of the organ 
weight with reference to the weight of the animal from which it 
was taken; an analysis of covariance may be used). The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of stated potency. 

b) Assay for Luteinizing hormone activity 

Standard solution. Dissolve a sufficient quantity of standard 
preparation corresponding to the daily doses to be used in 
sufficient albumin-phosphate buffer pH 7.2 so that the daily 
dose is about 0.2 ml. Add a suitable antimicrobial preservative 
such as 0.4 per cent w/v of phenol or 0.002 per cent w/v of 
thiomersal. Store the solution at a temperature of 2° to 8°. 

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation. 

Select male rats of the same strain, approximately 19 to 28 
days old and differing in age by not more than 3 days, and 
having weights such that the difference between the heaviest 
rat and the lightest rat is not more than 10 g. House the animals 
under uniform conditions of temperature, light, food and water. 
Mitticifie animals for identification, and divide them at random 
into seen e4ual groups of at least six animals per group. If 
sets of six litter mates are available, allot one litter mate from 

Hepatitis B surface antigen. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis B surface antigens 
are not detected. 

HCV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis C antibodies are 
not detected. 

HIV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) HIV antibodies are not 
detected. 

Water (2.3.43). Not more than 5 per cent, by using 75 IU of 
follicle stimulating hormone (Method 3). 

Other tests. Comply with the requirements stated under 
Powders for injections with the following requirements. 

Bacterial endotoxins (2.2.3). Not more than 0.78 IU per IU of 
follicle stimulating hormone. 

Assay 

Potency. The potency of menotropin with respect to its follicle 
stimulating hormone activity is estimated by comparing its 
effect in enlarging the ovaries of immature female rats with 
that of the standard preparation of human urinary FSH and 
human urinary LH under the conditions of suitable method of 
assay. 

The potency of menotropin with respect to its luteinizing 
hormone activity is estimated by comparing its effect in 
increasing the weight of the seminal vesicles or the prostate 
gland of immature male rats with that of the standard preparation 
of urinary FSH and urinary LH under the conditions of suitable 
method of assay. 

Standard preparation. The standard preparation is the 
International standard preparation of human urinary Follicle 
Stimulating Hormone (FSH) and Luteinizing Hormone (LH), 
consisting of freeze-dried extract from urine of post-
menopausal together with lactose or any other suitable 
preparation, the potency of which has been determined in 
relation to the International reference standard. 

a) Assay for Follicle stimulating hormone activity 

Select female rats of the same strain, 19 to 28 days old and 
differing in age by not more than 3 days, and having weights 
such that the difference between the heaviest rat and the 
lightest rat is not more than 10 g. House the animals under 
uniform conditions of temperature, light, food and water. Mark 
the animals for identification, and divide them at random into 
seven equal groups of at least six animals per group. If sets of 
six litter mates are available, allot one litter mate from each set 
to each group and mark according to litter. Assign one group 
to each standard preparation one group'Jkiadh atkaY  
preparation and one group to the control. keep, the control 
group during dose determination trail only. -7 

Sterility 
(2.2.11). Complies with the test for sterility, if the.:-.—

L  
menotropin intended for use in the manufacture 

of parenter4 

to 8.0, dissolve the vial contents in 3m1 of 
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each set to each group and mark according to litter. Assign 
one group to each standard preparation one group to each 
assay preparation and one group to the control. Keep the 
tulirol group during dose determination trail only. 

hoose three doses of the Standard preparation and three 
doses of the preparation being examined such that the smallest 
dose is sufficient to produce a positive response in some of 
the rats and the largest dose does not produce a maximum 
response in all of the rats. Use doses in geometric progression. 
As an initial approximation, total doses of 7, 14 and 28 IU may 
be tried although the dose will depend on the sensitivity of 
the animals used, which may vary widely. Dissolve separately 
the total quantities of the preparation being examined and of 
the standard Preparation corresponding to the daily doses to 
be used in sufficient albumin phosphate buffer pH 7.2 so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 

cent w/v of thiomersal. Store the solutions at a temperature of 
2° to 8", Inject subcutaneously into each rat the daily dose 
allocated to its group on 4 consecutive days at the same time 
each day. On the fifth day, about 24 hours after the last 
injection, euthanize the rats and remove the seminal vesicles 
or the prostate gland. Remove any extraneous fluid and tissue 
and weigh immediately the seminal vesicles or the prostate 
gland. Calculate the result of the assay by standard statistical 
methods, using the weight of the vesicles or the prostate 
gland as the response. (The precision of the assay may be 
improved by a suitable correction of the organ weight with 
reference to the weight of the animal from which it was taken; 
an analysis of covariance may be used). The fiducial limits of 
error are not less than 64 per cent and not more than 156 per 
cent of stated potency. 

Storage. Sealed container, store protected from light in 
containers at a temperature not exceeding 20°. 

Labelling. The label states (1) the number of IU (units) of 
follicle stimulating hormone activity; (2) the number of IU 
(units) ofluteinizing hormone activity and (3) where applicable, 
the number of IU (units) of chorionic gonadotrophin activity 
contained in it. 

Menthol 

CH 3  

OH 

H 3C 	CH 3  

CIOH200 
	

Mol, Wt.156.3  
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Menthol is 2-isopropyl-5-methylcyclohexanol. It is obtained 
from the volatile oils of various species ofMentha or prepared 
synthetically. It may be levo-rotatory [(-)-menthol] or racemic 
[(± )-menthol]. 

Category. Topical antipruritic. 

Description. Colourless, hexagonal or needle-like crystals, or 
infused masses or a crystalline powder; odour, pleasant and 
characteristic. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with menthol RS or 
with the reference spectrum of menthol. 

B. Dissolve 10 mg in 1 ml ofsulphuric acid and add 1 ml of a 
I per cent w/v solution of vanillin in sulphuric acid; an 
orange-yellow colour is produced. Add 1 ml of water; the 
colour changes to violet (distinction from thymol). 

C. When triturated with about an equal weight of camphor or 

chloral hydrate or phenol, the mixture liquefies. 

Tests 

Appearance of solution. Dissolve 1.0 g in 10 ml of ethanol 

(95 per cent). The solution is not more opalescent than 
opalescence standard 0S4 (2.4.1), and not more intensely 
coloured than reference solution RS6 (2.4.1). 

Acidity. To 1.0 g in a 100-m1 glass-stoppered conical flask add 

20 ml of water, boil until dissolution is complete, cool, stopper 
the flask and shake vigorously for 1 minute. Add a few crystals 
of the substance under examination to initiate crystallisation, 
shake vigorously for 1 minute and filter. To 5 ml of the filtrate 
add 0.05 ml of methyl red solution and 0.05 ml of 0.0IM sodium 

hydroxide; the solution is yellow. 

Specific optical rotation (2.4.22). (for (-)-menthol) -49.0° to 
-51.0'; (for (± )-menthol) -2.0 ° to +2.0°, determined in a 
10.0 per cent w/v solution in ethanol (95 per cent). 

Congealing range (2.4.10). (for (± )-menthol) 27.0° to 28.0°; on 
prolonged stirring, the temperature rises 30° to 32°. 

Related substances. Determine by gas chromatography 

(2.4.13). 

Test solution. Dissolve 0.1 g in sufficient ethanol (95 per 

cent) to produce 10 ml. 

Reference solution (a). Dilute 1 ml of the test solution to 

100 ml with ethanol (95 per cent). 

Reference solution (h). Dilute 1 ml of reference solution (a) to 

20 ml with ethanol (95 per cent). 

Chromatographic system 
- a glass Or stainless steel column 4 m x 2 min, packed with 

diatomaceous support (125 to 180 mesh) impregnated 
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with 5 per cent carbowax 20 M (Polyethylene glycol 
compund 20 M), 

- temperature : 
column 80°, after 2 minutes, increase the temperature of 
the column to 240° at a rate of 8° per minute and maintain 
at this temperature for 15 minutes, 
injection port at 250° and the detector at 240°, 

- flow rate: 30 ml per minute of the carrier gas. 

Inject 1 t1 of each solution. Run the chromatogram obtained 
with the test solution for 3 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution the sum of the areas of all the secondary peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than the principal peak in the 
chromatogram obtained with referery solution (b) 
(0.05 per cent). 

Residue on evaporation. Evaporate 2.0 g on a water-bath and 
heat at 105° for 1 hour. The residue weighs not more than 
1.0 mg (0.05 per cent). 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labelling. The label states whether the contents are levo-
rotatory or racemic menthol. 

Menthol and Benzoin Inhalation 
Menthol and Benzoin Inhalation is an inhalation vapour, 
solution of racementhol or levomenthol 20 g in sufficient 
benzoin inhalation to produce 1000 ml. 

Menthol and Benzoin Inhalation contains not less than 
2.8 per cent w/v of total balsamic acids, calculated as cinnamic 
acid, C9 1-1,,O2. 

Tests 

Total solids (2.6.5). 9.0 per cent to 12.0 per cent w/v, determined 
on 2 ml of the solution by drying at 105° for 4 hours. 

Other tests. Comply with the tests stated under Inhalation 
Preparations. 

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of active 
substance is to be determined in any test. 

Assay. Boil 10 ml with 25 ml ofethanolic potassium hydroxide 
solution under a reflux condenser for 1 hour. Evaporate the 
ethanol (95 per cent), disperse the residue in 50 ml of hot 
water, cool, add 80 ml of water and 1.5 g of magnesium -su/phate 
dissolved in 50 ml of water. Mix thoroughlyand alloa.v to 
stand for 10 minutes. Filter, wash the residue on the filter with 

MEPHENTERMINE SULPHATE 

20 ml of water, acidify the combined filtrate and washings 
with hydrochloric acid and extract with four 40 ml quantities 
of ether. Discard the aqueous solution, combine the ether 
extracts and extract with successive quantities of 20, 20, 10,10 
and 10 ml of sodium hydrogen carbonate solution, washing 
each aqueous extract with the same 20 ml of ether. Discard the 
ether layers, carefully acidify the combined aqueous extracts 
with hydrochloric acid and extract with successive quantities 
of 30, 20, 20 and 10 ml of chloroform, filtering each extract 
through anhydrous sodium sulphate supported on absorbent 
cotton. Distil the chlorofbrm from the combined filtrates until 
10 ml remains and remove the remainder in a current of air. 
Dissolve the residue, with the aid of gentle heat, in 10 ml of 
ethanol (95 per cent), previously neutralised to phenol red 
solution, cool and titrate with 0.1 Msodium hydroxide using 
phenol red solution as indicator. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01482 g of 
total balsamic acids, calculated as cinnamic acid, C9H802. 

Labelling. The label states the amount of active ingredient 
delivered per inhalation. 

Mephentermine Sulphate 

_2 

(CIIHI7N)2,1-12SO4,2H 20 Mol. Wt.460.6 

Mephentermine Sulphate is /V,a,ot-trimethylphenethylamine 
sulphate dihydrate. 

Mephentennine Sulphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of (C111 -117N)2J- 12SO4, 
calculated on the dried basis. 

Category. Sympathomimetic. 

Dose. By intramuscular or intravenous injection, the equivalent 
of 30 to 45 mg of mephentermine. (21 mg of mephentermine 
sulphate is approximately equivalent to 15 mg of 
mephentennine). 

Description. White crystals or a crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mephentermine 
sulphate RS. 

B.A 0:2 per cent w/v solution yields a precipitate with iodine 
solution And with potassium mercuri-iodide solution. 
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A: $11-ike a quailtity of the powdered tablets containing 0.1 g 
- of MePyramitieMaleate with 10 ml ofdichloromethane, filter 

-},-1 and evaporate the filtrate to dryness. 
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MEPYRAMINE TABLETS 

C. Dissolve 0.1 g in 5 ml of water, add with stirring 10 ml of 

picric acid solution. Allow to stand for 30 minutes, filter and 
wash the precipitate with small quantities of cold water until 
the last washing is colourless; the precipitate, after drying at 
105° melts at 154° to 158° (2.4.21). 

D. It gives the reactions of sulphates (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 6.5, determined in a 2.0 per cent w/v solution 

in carbon dioxide-free water. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). 5.0 to 8.0 per cent, determined on 
0.5 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.4 g, dissolve in 250 ml of water, add 5 g of 

sodium chloride, shake well and add 5 ml of 5 M sodium 

hydroxide. Extract with 30 ml and then with further quantities, 

each of 20 ml, of ether until the base is completely extracted. 
Combine the ether extracts, wash with two quantities, each of 
10 ml, of water and extract the aqueous washings with 10 ml of 

ether, adding this ether to the main ether extract. Add to the 
ether solution 30.0 ml of 0.05 M sulphuric acid, stir thoroughly 
and warm gently until the ether is evaporated. Cool and titrate 
with 0.1 M sodium hydroxide using methyl red solution as 
indicator. Repeat the operation without the substance under 
examination. The difference between the titrations represents 
the amount of sulphuric acid required. 

1 ml of 0.05 M sulphuric acid is equivalent to 0.02123 g of 

(C I IHI7N)2,1-12$04. 

Storage. Store protected from light and moisture. 

Mephentermine Injection 
Mephentermine Sulphate Injection 

Mephentermine Injection is a sterile solution of 
Mephentermine Sulphate in Water for Injections. 

Mephentermine Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
mephentermine, C I ,H 17N. 

Usual strength. The equivalent of 15 mg of mephentermine 
per ml (21 mg of mephenterminc sulphate is approximately 
equivalent to 15 mg of mephentermine). 

Identification 

A. A 0.2 per cent w/v solution yields a precipitate with iodine 

solution and with potassium mercuri- iodide solution. 

B. Dissolve 0.1 g in 5 ml of water, add with stirring 10 ml of 

picric acid solution. Allow to stand for 30 minutes, filter and  

wash the precipitate with small quantities of cold water until 
the last washing is colourless; the precipitate, after drying at 
105° melts at 154° to 158° (2.4.21). 

C. It gives the reactions of sulphates (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 6.5. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Measure a volume containing about 0.2 g of 
mephentermine, add water if necessary to produce 20 ml add 

5 g of sodium chloride, shake well and add 5 ml of 

5 M sodium hydroxide. Extract with 30 ml and then with further 
quantities, each of 20 ml, of ether until the base is completely 
extracted. Combine the ether extracts, wash with two quantities, 
each of 10 ml, of water and extract the aqueous washings with 

10 ml of ether, adding this ether to the main ether extract. Add 
to the ether solution 30.0 ml of 0.05 M sulphuric acid, stir 
thoroughly and warm gently until the ether is evaporated. 
Cool and titrate with 0.1 M sodium hydroxide using methyl 

red solution as indicator. Repeat the operation without the 
substance under examination. The difference between the 
titrations represents the amount of sulphuric acid required. 

1 ml of 0.05 M sulphuric acid is equivalent to 0.0163 g of 

C 1 11 17N • 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of mephentermine in a suitable dose-volume. 

Mepyramine Maleate 
Pyrilamine Maleate 

	

N 
	

COOH 

H 3 C0 	
COOH 

	

H 3 C 	rl 3 

C 1 71-123N30,C411404 
	 Mol. Wt. 401.5 

Mepyramine Maleate is 2-(N-4-methoxybenzyl-N -2- 

 pyridylamino)ethyldimethylamine hydrogen maleate. 

Mepyramine Maleate contains not less than 99.0 per cent and 
not more than-191.0 per cent of C I7H 23N30,C4F1404, calculated 

on the dried basis. 

Category. Histamine H,-receptor antagonist.  

Dose. Orally, 300 to 600 mg daily, in divided doses; by 
intramuscular or intravenous injection, 25 to 50 mg. 
Description. A white or slightly yellowish, crystalline powder; 
odourless or almost odourless. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mepyramine 
maleate RS or with the reference spectrum of mepyraminc 
maleate. 

Tests 

Appearance of solution. A 4.0 per cent w/v solution in carbon 
dioxide -free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1). 

pH (2.4.24). 4.9 to 5.2, determined in a 2.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. 

Reference solution (a). A solution containing 0.0001 per cent 
w/v each of anisaldehyde, mepyramine impurity A RS and 
mepyramine impurity C RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 0.1 volume of triethylamine, 

40 volumes of a 0.08 per cent w/v solution of ammonium 
acetate and 60 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Name 	 Relative 
retention time 

Maleic acid 
	

0.2 

Mepyramine impurity C' 
	

0.3 

Mepyramine impurity B 2 
	

0.4 

Mepyramine impurity A 3 
	

0.5 

Mepyramine (Retention time: aboutl 3 minutes) 1.0 

'pyridin-2-aminc, 

2anisaldchyde, 

W-(4-methoxybenzyl)pyridin-2-amine. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mepyramine impurities C 
and B is not less than 3.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mepyramine impurities 
A and C is not more than the area of the corresponding peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent). The area of any peak corresponding to 
mepyramine impurity B is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than 5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent) and the peak due to maleic acid. 

Heavy metals (2.3.13).1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm). 

Chlorides (2.3.12). 2.5 g dissolved in 15 ml of water complies 
with the limit test for chlorides (100 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.25 per cent, 
determined on 2.0 g by drying in an oven at 80°. 

Assay. Weigh 0.15 g, dissolve in 40 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.02007 g of 
C I  7H23N30,C4H404. 

Storage. Store protected from light and moisture. 

Mepyramine Tablets 

Mepyramine MaleateTablets; Pyrilamine Maleate 
Tablets; Pyrilamine Tablets 

Mepyramine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
mepyramine maleate, CI7H23N30,C41-1404. 
Usual strength. 50 mg. 

Identification 



MEPYRAMINE TABLETS 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with mepyramine maleate RS or with the reference 

spectrum of mepyramine maleate. 

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b). 

C. Dissolve a quantity of the powdered tablets containing 
0.2 g of Mepyramine Maleate, freed as far as possible from 
any sugar coating, in 3 ml of water, add 2 ml of 5 M sodium 

hydroxide and shake with three quantities, each of 3 ml, of 

ether. Warm the aqueous layer in a water-bath for 10 minutes 

with 2 ml of bromine solution, heat to boiling, cool and add 

0.2 ml to a solution of 10 mg of resorcinol in 3 ml of sulphuric 

acid; a bluish black colour is produced on heating for 
15 minutes in a water-bath. 

IP 2018 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.1 g of Mepyramine Maleate, add 75 ml of 
water and 5 ml of 2 M hydrochloric acid, shake vigorously 

for 15 minutes and dilute to 100.0 ml with water. Centrifuge 
and dilute 10.0 ml of the clear, supernatant liquid to 100.0 ml 
with water. To 10.0 ml add 10 ml of 0.1 Mhydrochloric acid 

and dilute to 50.0 ml with water. Measure the absorbance of 
the resulting solution at the maximum at about 316 nm (2.4.7). 
Calculate the content of C I7H23N30,C4H404 taking 206 as the 

specific absorbance at 316 nm. 

Storage. Store protected from light and moisture. 

Mercaptopurine 

SH 

, H 2 O 

C5H4N4S,H20 	 Mol. Wt. 170.2 

Mercaptopurine is purine-6-thiol monohydrate. 

Mercaptopurine contains not less than 98.5 per cent and not 
more than 101.0 per cent of C 5H4N4S, calculated on the 

anhydrous basis. 

Category. Anticancer. 

Dose. 100 to 200 mg daily, in divided doses. 

Description. A yellow, crystalline powder. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mercaptopurine 

RS. 

B. Dissolve 20 mg in 5 ml of dimethyl sulphoxide and add 

sufficient 0.1 Mhydrochloric acid to produce 100 ml. Dilute 

5 ml to 200 ml with 0.1 Mhydrochloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows an absorption maximum only at about 
325 nm. 

C. Dissolve 20 mg in 20 ml of ethanol (95 per cent) heated to 

60° and add 1 ml of a saturated solution of mercuric acetate in 

ethanol (95 per cent); a white precipitate is produced. 

D: I}issol ~ e 20'ma in 20 ml of ethanol (95 per cent) heated at 

60° arid add 1 - tnI of a 1 per cent w/v solution of lead acetate in 

ethanol (95 per cent); a yellow precipitate is produced. 

IP 2018 

Tests 

Hypoxanthine. Determine by thin layer chromatography 
(2.4.17), coating the plate with the silica gel GF254. 
Mobile phase. A mixture of 3 volumes of concentrated 
ammonia, 7 volumes of water and 90 volumes of acetone. 
Test solution. Dissolve 50 mg of the substance under 
examination in 1 ml ofdimethyl sulphoxide and dilute to 10 ml 
with methanol. 

Reference solution. Dilute 10 mg of hypoxanthine in 10 ml of 
dimethyl sulphoxide and diluted to 100 ml with methanol. 

Apply to the plate 5 ill of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate in air and 
examine at 254 nm. Any secondary spot corresponding to 
hypoxathine in the chromatogram obtainedoxith the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution (2.0 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 10.0 to 12.0 per cent, determined on 0.25 g. 

Assay. Weigh 0.15 g, dissolve in 50 ml of dimethylformamide. 
Titrate with 0.1 M tetrabutylammonium hydroxide, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.01522 g of C5H4N4S. 

Storage. Store protected from light and moisture. 

Mercaptopurine Tablets 

Mercaptopurine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mercaptopurine, C5F141\14S,F120. 

Usual strength. 50 mg. 

Identification 

Shake a quantity of the powdered tablets containing 50 mg of 
Mercaptopurine with a mixture of 20 ml of water and 0.5 ml of 
5 M sodium hydroxide for about 3 minutes, add sufficient 
water to produce 100 ml, mix and filter. Dilute a suitable aliquot 
of the filtrate with sufficient 0.1 Mhydrochloric acid to give 
a solution containing 5 j.tg of Mercaptopurine per ml. The 
resulting solution shows an absorption maximum at about 
325 nm (2.4.7). 

Tests 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid;  

MEROPENEM 

Speed and time. 50 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 
Test solution. Use the filtrate as the test solution. 
Reference solution. A solution containing 0.0055 per cent w/v 
of mercaptopurine RS in the mobile phase. 
Chromatographic system 

- a stainless steel column 15 cm x 3.9 mm, packed with 
octadecylsilane chemically bonded to porous silica 
(5  lim), 

- mobile phase: 0.1 per cent v/v solution of acetic acid in 
water, 
flow rate: 2.5 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
retention time for mercaptopurine is not less than 4 minutes 
and the relative standard deviation for replicate injections is 
not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 5 1-1 4N4S,H20 in the medium. 

D. Not less than 75 per cent of the stated amount of 
C5H4N4S,H20. 

Other tests. Comply with the tests stated under Tablets. 
Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 50 mg of Mercaptopurine, dissolve 
as completely as possible in 5 ml of dimethyl sulphoxide and 
add sufficient 0.1 M hydrochloric acid to produce 500.0 ml. 
Dilute 5.0 ml to 100.0 ml with 0.1 Mhydrochloric acid, filter if 
necessary and measure the absorbance of the resulting 
solution at the maximum at about 325 nm (2.4.7). Calculate the 
content of C 5 H4N 4 S, H 2 O taking 1165 as the specific 
absorbance at 325 nm. 

Storage. Store protected from light and moisture. 

Meropenem 

O 
HO 

H 3C 

C I7f1 25N,O5 S 3H20 

N 

H 

COO H 

0 

CH 3 

	
N -CH 3  

CH 3 
 

Mol. Wt. 437.5 (hydrated) 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 100 volumes of ethyl acetate and 

2 volumes of diethylamine. 

NOTE-Prepare the following solutions immediately before 

use. 

Test solution (a). Shake a quantity of the powdered tablets 
containing 0.4 g of Mepyramine Maleate with 10 ml of 
chloroform and filter. 

Test solution (h). Dilute 1 ml of test solution (a) to 10 ml with 

chloroform. 

Reference solution (a). A 4.0 per cent w/v solution of 

mepyramine maleate RS in chloroform. 

Reference solution (b). A 0.4 per cent w/v solution of 

mepyramine maleate RS in chloroform. 

Reference solution (c). A 0.008 per cent w/v solution of 

mepyramine maleate RS in chloroform. 

Reference solution (d). A 0.004 per cent w/v solution of 

mepyramine maleate RS in chloroform. 

Apply to the plate 5p.1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (c). The test 
is not valid unless the Rf  values of the principal spots in the 
chromatograms obtained with test solutions (a) and reference 
solution (a) are at least 0.2 and unless the spot in the 
chromatogram obtained with reference solution (d) is clearly 
visible. Ignore the spot due to maleic acid on the line of 
application. 

Other tests. Comply with the tests stated under Tablets. 
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MEROPENEM INJECTION 

MEROPENEM 

Meropenem contains not less than 98.0 S per
calculated 
cent and no

on the 
t more 

than 101.0 per cent of C i7H25N305,  

anhydrous basis. 

Category. Antibiotic. 
Dose. Pneumonia, urinary tract infections, gynaecological 
infection, skin infections, 500 mg every 8 hours; nosocomial 
pneumonia, peritonitis, adult febrile neutropenia, septicemia, 
1 g every 8 hours; meningitis, 2 g every 8 hours. 

Description. A white to off-white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

meropenem RS 

or with the reference spectrum of meropenem. 

Tests 

pH 
(2.4.24). 4.0 to 6.0, determined in 1.0 per cent w/v solution 

in water. 

Specific optical rotation (2.4.22). -17.0°  to -21.0°, determined 

in a 0.5 per cent w/v solution. 

Acetone (5.4). Not more than 0.05 per cent. 

Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 
100 mg of the substance under 

examination in 0.2 ml of dimethylformamide and 2.0 ml of internal 

standard solution. 

Reference solution. Weigh 50 mg of acetone, dissolve in a 

small quantity of dimethylformamide, dilute to 100.0 ml with 

dimethylformamide 
and mix. To 1.0 ml of this solution, add 

10.0 ml of the internal standard solution, and mix. 

Internal standard solution. 
A 0.005 per cent w/v solution of 

ethyl acetate in dimethylformamide. 

Chromatographic system 

- a glass column 2 m x packed with styrenedivinyl - 
3 mm, p 

benzene copolymer (Such as Chromosorb 101), 

- temperature: 
column. 150', 
inlet port and detector 170 ° , 

- flow rate adjusted so that the retention time for acetone 
is about 3 minutes of the carrier gas. 

Inject 1 pi of the test solution and the reference solution. 

1000 ml with water and mix.  

Heavy metals (2.3.13). 
1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Sulphated ash 
(2.3.18). Not more than 0.1per cent, igniting at 

500: 50°, instead of at 800 ± 25°. Use a desiccator containing 

silica gel. 

Water 
(2.3.43). 11.4 per cent to 13.4 per cent, determined on 

0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. To 900 nil of water add 1.0 ml of triethylamine,  

adjust the pH to 5.0 with 
dilute orthophosphoric acid, dilute 

to 1000 ml with water and mix. 

NOTE - 
Prepare the solutions immediately before use. 

Test solution. 
Dissolve 50.0 mg of the substance under 

examination in the solvent mixture and dilute to 100.0 ml with 

the solvent mixture. 

Reference solution. A0.05 per cent w/v solution of meropenem 

RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 

- --;tolurnrrli:inperature. 30°, 

- -mobile-phase: a mixture of 50 volumes of the solvent 

mixture and 10 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 300 nm, 
- injection volume: 5 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5, the column efficiency is not 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I7H,5N305S. 

Meropenem intendedfor use in the manufacture ofparenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement. 

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin 
Unit per mg of meropenem. 

Meropenem intendedfor use in the manufacture ofparenteral 
preparations without a further appropriate sterilisaion 
procedure complies with the following additional 
requirement. 

Sterility (2.2.11). Complies with the test for sterility. 

Storage. Store in airtight containers, at a temperature not 
exceeding 25°. 

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations. 

Meropenem Injection 
Meropenem Injection is a sterile material consisting of 
Meropenem and Sodium Carbonate. 

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period recom-
mended by the manufacturer. 

Meropenem Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
meropenem, C,4125N305S. 

Usual strengths. 125 mg; 250 mg; 500 mg; 1 g. 

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with thefillowing requirements. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 7.3 to 8.3, determined in 5.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Dissolve 1.0 ml of triethylamine in 900 ml of 
water. Adjust the pH to 5.0 with dilute phosphoric acid and 
dilute to 1000 ml with water. 

NOTE - Prepare the solutions immediately before use. 

Test solution. Determine the weight of the contents of 
10 containers. Dissolve a weighed quantity of the mixed 
contents of the 10 containers containing about 50 mg of 
Meropenem in 10 ml of the solvent mixture, and mix. 

Reference solution. A 0.0025 per cent w/v solution of 
meropenem RS in solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature 40°, 
- mobile phase: mix 1.0 ml of triethylamine and 900 ml of 

water, adjust the pH to 5.0 with dilute phosphoric acid, 
dilute to 1000 ml with water, filter and mix with 60 volumes 
of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm, 

- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the column efficiency is 
not less than 2500 theoretical plates. 

Inject the reference solution and the test solution. Any 
individual impurity is not more than 0.8 per cent and the sum 
of all impurities found is not more than 2.0 per cent. 

Content of Sodium. 80 to 120 per cent of the labelled amount 
of sodium. 

Weigh a quantity of the injection containing 50 mg of 
anhydrous meropenem and dissolve in sufficient water to 
produce 100.0 ml. Dilute the resulting solution appropriately 
with water and determine by Method A for flame photometry 
(2.4.4), measuring at 589 nm or by Method A for atomic 
absorption spectrophotometry (2.4.2), using sodium solution 
FP. suitably diluted with water for the reference solutions. 

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin 
it per mg of meropenem. 

Calculate the percentage of acetone. 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. To 900 ml of water add 1.0 ml-of-tfithytaniine 

adjust the pH to 5.0 with dilute phosphora0d,. dilute to -  

NOTE - 
Prepare the solutions immediately before use. 

Test solution. 
Dissolve 0.5 g of the substance under exami-

nation in the solvent mixture and dilute to 100 ml of the solvent 

mixture. 

Reference solution. 
A 0.0025 per cent w/v solution of 

meropenem RS in the solvent mixture. 

Chromatographic system 

-
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 p.m), 

- column temperature: 40°, 

- mobile phase: mix 1.0 ml of triethylamine and 900 ml of 

water, adjust the pH to 5.0 with dilute orthophosphoric 

acid, dilute with water to 1000 ml, add 70 ml of 

acetonitrile, 

- flow rate: 1.6 ml per minute, 

- spectrophotometer set at 220 nm, 

- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
not 

tailing factor is not more thancolumn efficiency in 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 
the sum 

Any 

individual impurity is not more than 0.5 per cent and  
of all impurities found is not more than 2.0 per cent. 
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MEROPENEM INJECTION 

Sterility 
(2.2.11). Complies with the test for sterility. 

Loss on drying (2.4.19). 9.0 per cent to 12.0 per cent, determined 
on 1.0 g by drying it in vacuum oven at 65° for 6 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. 
Determine the weight of the contents of 

10 containers. Dissolve a weighed quantity of the mixed 
contents of the 10 containers containing about 10 mg of 
Meropenem in the mobile phase and dilute to 100.0 ml with the 

mobile phase. 

Reference solution. 
A0.01 per cent w/v solution of meropenem 

RS in the mobile phase. 
packed with B. Determine by infrared absorption spectrophotometry (2.4.6). Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, pac 

octadecylsil 	

Compare the spectrum with that obtained with 
mesalazine RS 

- mobile phase: 

ane bonded to porous silica (5 pm), 
a mixture of 153 volumes of buffer solutio 

per 	

or with the reference spectrum of mesalazine. 

• 20 ml of 25 er cent w/v of 
C. Determine by thin-layer chromatography (2.4.17), coating 

Description. 
An almost white or light grey or light pink powder 

or crystals. 

Identification 

Tests A and C may he omitted if test B is carried out. Test B 
may be omitted if tests A and C are carried out. 

A. Dissolve 50 mg in 10 ml of a 1.03 per cent w/v solution of 

hydrochloric acid 
and dilute to 100.0 ml with the sam 

soluei acid of 
Dilute 5.0 ml to 200.0 ml with a 1.03 per cent w/v ton 

hydrochloric acid. 
When examined in the range 210 nm to 

250 nm (2.4.7), the solution shows an absorption maximum at 
about 230 nm. The specific absorbance at the maximum is 430 

to 450. 

the plate with silica gel GF 	. 

]]Mobile phase. A mixture of 10 volumes of glacial acetic 
tic 

, 

40 volumes of methanol and 50 volumes of methyl 

ketone. 

Solvent mixture. Equal volumes of glacial acetic acid and 

water. 

Test solution. 
Dissolve 50 mg of the substance under 

examination in 10 ml of the solvent mixture and dilute to 

20.0 ml with methanol. 

Reference solution. Dissolve 50 mg of mesalazine RS in 

10 ml of the solvent mixture and dilutes  20.0 ml with methanol. 

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 365 nm. The principal spot in the 

 
chromatogram obtained with the test solution correspond ion. 

s to 

that in the chromatogram obtained with the reference solut 

1 

Tests 

Light absorption. 
Maintain the solutions at 40° during 

preparation and measurements. 	

I Dissolve 0.5 g in 1 M hydrochloric acid and dilute to 20 ml 

with the same acid. The solution is clear (2.3.1).Immediate
ly 

OH 	
measure the absorbance (2.4.7) of the solution at 440 nrn and 
650 nm. The absorbance is not more than 0.15 at 440 nm and 

OH 	 0.10 at 650 nm. 

Reducing substances. Dissolve 0.1 g in dilute hydrochloric 

acid 
and dilute to 25 ml with the same acid. Add 0.2 ml of 

5-amino-2-hydroxybenzoic acid. 	 starch solution and 0.25 ml of 0.01 M iodine. Allow to stand 

Mesalazine is 

 

Mesalazine contains not less than 98.5 per cent and not more for 2..minutes.-The solution is blue or violet-brown. 

than 101.5 per cent of C7H7NO3, calculated on the dried basis. . Related substances. 
Determine by liquid chromatography 

(2A14). 

• 
2'5-37 

prepared by disso 
tetrabutylammonium hydroxide to 1000 ml with water, 

adjusted to pH 7.5 with 
dilute phosphoric acid, 30 

volumes of acetonitrile and 20 volumes of methanol, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 300 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
not 

tailing factor is not more than 1.5, the column efficiency in 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C,4125N305S in the injection. 

Storage. Store protected from moisture. 

Labelling. 
The label states the quantity in mg, of meropenem 

and sodium in a suitable dose-volume. 

Mesalazine 
Mesalarnine  

NOTE - Use freshly prepared solutions and mobile phases. 

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 
phase A. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. 

Reference solution (b). A 0.005 per cent w/v solution of 
3-aminohenzoic acid in mobile phase A. Dilute 1.0 ml to 
25.0 ml with the test solution. 

Reference solution (c). A 0.0001 per cent w/v solution of 
3-aminobenzoic acid in mobile phase A. 

Reference solution (d). A 0.0002 per cent w/v solution of 
3-aminophenol in mobile phase A. 

Reference solution (e). A 0.0001 per cent w/v solution of 
2,5-dihydro.xybenzoic acid in mobile phee A. 

Reference solution (1).A 0.0003 per cent w/v solution of 
salicylic acid in mobile phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 
(5  lim), 

- mobile phase: A. dissolve 2.2 g of perchloric acid and 
1.0 g of orthophosphoric acid in water and dilute to 
1000.0 ml with the same solvent, 

B. dissolve 1.7 g ofperch/oric acid and 
1.0 g of orthophosphoric acid in acetonitrile and dilute 
to 1000.0 ml with the same solvent, 

- a gradient programme using the conditions given below, 
flow rate: 1.25 ml per minute, 

- spectrophotometer set at 220 nm, 
- injection volume: 10 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

7 100 0 

25 40 60 

30 100 0 

40 100 0 

Name 	 Relative 
retention time 

Mesalazine impurity B' 0.8 

Mesalazine (Retention time: about 5 minutes) 1.0 

Mesalazine impurity D 2  1.2 

Mesalazine impurity G.' 3.1 

Mesalazine impurity H 4  3.9 

'3-aminophenol, 

2  3-aminobcnzoic acid, 

2,5-dihydroxybenzoic acid, 

4salicylic acid. 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 1.5, where H, is the height 
above the baseline of the peak due to impurity D and H ti. is the 
height above the baseline of the lowest point of the curve 
separating this peak from the peak due to mesalazine. 

Inject reference solutions (a), (c), (d), (f) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to mesalazine impurity B is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.2 per cent). The area of 
any peak corresponding to mesalazine impurity D is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 
any peak corresponding to mesalazine impurity G is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.1 per cent). The area of 
any peak corresponding to mesalazine impurity H not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (f) (0.3 per cent). The area of 
any other secondary peak is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). 

Impurities A and C. Determine by liquid chromatography 
(2.4.14). 

NOTE - Use freshly prepared mobile phases. 

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 
phase A. 

Reference solution (a). Dissolve 5 mg of 2-aminophenol in 
mobile phase A and dilute to 100.0 ml with mobile phase A. 
Dilute 10.0 ml to 100.0 ml with mobile phase A. 

Reference solution (b). Dissolve 5 mg of 4-aminophenol in 
mobile phase A and dilute to 250.0 ml with mobile phase A. To 
1.0 ml of this solution, add 1.0 ml of reference solution (a) and 
dilute to 100.0 ml with mobile phase A. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
200.0 ml with mobile phase A. To 5.0 ml of this solution add 
5.0 ml of reference solution (a). 

Chromatographic system 
a staiulds steel column 25 cm x 4.6 mm, packed with 

-endcappvd octadecylsilane bonded to porous silica 
(311m), 

H 2N 

Mol. Wt.153. 
C7H7NO3 

Category. Antiulcer. 



Time 
(in min) 

0 

8 

20 

40 

60 

61 

70 

Mobile phase A 
(per cent v/v) 

100 

100 

85 

25 

0 

100 

100 

Mobile phase B 
(per cent v/v) 

0 

0 

15 

75 

100 

0 

0 

Relative 	Correction 
retention time 	factor 

0.55 
	

0.6 
0.6 
	

2.0 
0.8 
	

1.3 

1.0 

1.36 

1.4 
	

1.4 

1.5 
	

0.6 

2.0 
	

4.5 

3.3 
	

1.7 

3.5 
	

1.4 

5.1 
	

1.3 

5.5 

Name 

Mesalazine impurity 0' 

Mesalazine impurity J2  

Mesalazine impurity E3  

Mesalazine (Retention time: 

about 6 minutes) 

Mesalazine impurity F 4 
 Mesalazine impurity Gs 

Mesalazine impurity P6 

 Mesalazine impurity L' 

Mesalazine impurity M 8 
 Mesalazine impurity H9 

 Mesalazine impurity R'° 

Mesalazine impurity N" 

'unknown, 

2  diaminosalicylic acid, 

34-aminosalicylic acid, 

43-aminosalicylic acid, 

52 ,5-dihydroxybenzoic acid, 

6unknown, 

72-chlorobenzoic acid, 

K2 -chloro-5-nitrobenzoic acid, 

salicylic acid, 

'"unknown, 

"5-nitrosalicylic acid. 

MESALAZINE 

- mobile phase: A. dissolve 2.2 g ofperchloric acid and 

1.0 g of orthophosphoric acid in water and dilute to 

1000.0 ml with water, 
B. dissolve 1.7 g of perchloric acid and 

1.0 g of orthophosphoric acid in acetonitrile and dilute 

to 1000.0 ml with the same solvent, 
- a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 IA 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 100 0 

8 100 0 

25 40 60 

30 100 0 

40 100 0 

Name 	 Relative 
retention time 

Mesalazine impurity A' 0.5 

Mesalazine impurity C2  0.9 

Mesalazine (Retention time: about 9 minutes) 1.0 

'4-aminophenol, 

22-aminophenol. 

Inject reference solution (c). The test is not valid unless the 
resolultion between the peaks corresponding to mesalazine 
impurity C and mesalazine is not less than 3.0. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to mesalazine impurity A is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (200 ppm) 
and the area of any secondary peak corresponding to 
mesalazine impurity C is not more than 4 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (200 ppm). 

Impurity K. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 20.0 ml with the 
mobile phase. 

Reference solution. Dissolve 27.8 mg of aniline hydrochloride 

in the mobile phase and dilute to 100.0 ml with the mobile 
phase. Dilute 0.2 ml of this solution to 20.0 ml with the mobile 
phase. Further dilute 0.2 ml of this solution to 20.0 ml with the 
mobile phase. 

Chromatographic system 	 - 

- a stainless steel column 25 cm x 4 nim, "packed: with 
octadecylsilane bonded to porous silica (5 tai,),..4 

IP 2018 

- column temperature: 40°, 
- mobile phase: a mixture of 15 volumes of methanol and 

85 volumes of a solution containing 0.141 per cent w/v 
of potassium dihydrogen phosphate and 0.047 per cent 

w/v of disodium hydrogen phosphate dihydrate 
previously adjusted to pH 8.0 with a 4.2 per cent solution 
of sodium hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume. 50 O. 

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio is not less than 10 for the principal peak. 

Inject the reference solution and the test solution. The 
retention time of mesalazine impurity K (aniline) peak is about 
15 minutes. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to mesalazine 
impurity K is not more than the area of the corresponding 
peak in the chromatogram obtained with the reference solution 

(10 ppm). 

Chlorides. Not more than 0.1 per cent. 

Dissolve 1.5 g in 50 ml of anhydrous formic acid. Add 100 ml 

of water and 5 ml of 2 M nitric acid. Titrate with 0.005 M 

silver nitrate determining the end-point potentiometrically 

(2.4.25). 

1 ml of 0.005 M silver nitrate is equivalent to 0.1773 mg of Cl. 

Sulphates (2.3.17). Disperse 1.0 g with 20 ml of water for 

1 minute and filter. 15 ml of the filtrate complies with the limit 
test for sulphates (200 ppm). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 50 mg in 100 ml of boiling water. Cool rapidly 

to room temperature and titrate with 0.1 Msodium hydroxide, 

determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0153 1 g of 

C-71-17NO3. 

Storage. Store protected from light and moisture. 

Mesalazine Prolonged-release Tablets 

Mesatamine .Prolonged-release Tablets  
Mesincgin'e'Prolonged-release Tablets manufactured by 

dWere ni manufacturers, whilst complying with the - 

IP 2018 

requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same. 

Mesalazine Prolonged-release Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of mesalazine, C7H 7NO3 . 

Usual strengths. 500 mg; 1000 mg; 1200 mg. 

Identification 

Boil a quantity of the powdered tablets containing 1.0 g of 
Mesalazine with 50 ml of water for 1 minute and filter the hot 
supernatant fluid. Cool the solution to room temperature, allow 
to stand, filter and dry the crystals at 110°. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained witlirtnesalazine RS 
or with the reference spectrum of mesalazine. 

Tests 

Dissolution (2.5.2). Complies the test stated under tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Mesalazine in 30 ml of 0.01 M hydrochloric 
acid with the aid of ultrasound for 10 minutes and dilute to 
50 ml with 0.01 M hydrochloric acid, filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with 0.01 M hydrochloric acid Dilute 1.0 ml of this 
solution to 10.0 ml with 0.01 M hydrochloric acid. 

Reference solution (b). Dilute 1.0 ml of a 0.01 per cent w/v 
solution of 3-aminosalicylic acid in 0.01 M hydrochloric 
acid to 100.0 ml with the test solution. 

Reference solution (c). Dilute 3.0 ml of reference solution (a) 
to 10.0 ml with 0.01 M hydrochloric acid 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (5 

- column temperature: 40°, 
- mobile phase: A. a 0.69 per cent w/v solution ofsodium 

dihydrogen phosphate monohydrate, adjusted to pH 
6.2 with sodium hydroxide, 

B. a mixture of 40 volumes of acetonitrile 
and 60 volumes of mobile phase A, 

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 Al. 

MESALAZINE PROLONGED-RELEASE TABLETS 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where H,, is the height 
above the baseline of the peak due to 3-aminosalicylic acid 
and H,, is the height above the baseline of the lowest point of 
the curve separating this peak from the peak due to mesalazine. 

inject referenasolutions (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
4 cormspwling to mesalazine impurity H is not more than 
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3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any peak corresponding to mesalazine impurities E, F, G, J, L, 
M, P is not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.15 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 5 times the 
area of principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.03 per cent). 

Impurities A and C. Determine by liquid chromatography 

(2.4.14). 

NOTE - Use freshly prepared mobile phases. 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Mesalazine in 30 ml of mobile phase A 
with the aid of ultrasound for 10 minutes and dilute to 
50.0 ml with mobile phase A, filter. 

Reference solution (a). Dilute 1.0 ml of a 0.002 per cent w/v 

solution of 4-aminophenol in mobile phase A with 1.0 ml of 

0.002 per cent w/v of 2-aminophenol in mobile phase A and 
dilute to 100.0 ml with mobile phase A. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with mobile phase A. To 1.0 ml of this solution, add 
1.0 ml of 0.0005 per cent w/v of 2-aminophenol in mobile 

phase A. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm), 

- mobile phase: A. a 0.22 per cent w/v ofperchloric acid 

and 0.1 per cent w/v of orthophosphoric acid, 
B. a 0.17 per cent w/v ofperchloric acid 

and 0.1 per cent w/v of orthophosphoric acid in 

acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 [1.1. 

Mobile phase B 
(per cent v/v) 

0 

0 

6t) 

0 

Name 
	 Relative 

retention time 

Mesalazine impurity A' 0.5 

Mesalazine impurity C 2  0.9 

Mesalazine (Retention time: about 9 minutes) 1.0 

'4-aminophenol, 

22-aminophenol. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 4-aminophenol is not more than the 
area of corresponding peak in the chromatogram obtained 
with reference solution (a) (200 ppm) and the area of any peak 
corresponding to 2-aminophenol is not more than the area of 
corresponding peak in the chromatogram obtained with 
reference solution (a) (200 ppm). 

Impurity K. Determine by liquid chromatography (2.4.14). 

Test solution. Add 2 ml of 0.01 M sodium hydroxide and 

5 drops of 1 M sodium hydroxide to a quantity of the powdered 
tablets containing 50 mg of Mesalazine, add 15 ml of the mobile 
phase and mix for 20 minutes with the aid of ultrasound and 
dilute to 25.0 ml with the mobile phase. 

Reference solution. A 0.00000278 per cent w/v solution of 

aniline hydrochloride in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
endcapped octadecylsilane bonded to porous silica 

(51-tm), 
- mobile phase: a mixture of 15 volumes of methanol and 

85 volumes of a solution containing 0.141 per cent w/v 
of potassium dihydrogen orthophosphate and 

0.047 per cent w/v of disodium hydrogen 
orthophosphate dihydrate, previously adjusted to pH 
8.0 with 4.2 per cent w/v of sodium hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 50 

The retention time of aniline is about 15 minutes. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to aniline is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution (10 ppm). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of Mesalazine in 15 ml of 
0.1 M hydrochloric acid with the aid of ultrasound for 
50 minutes with additional vortex mixing at 10 minute intervals 
and dilute to 25.0 ml with 0.1 Mhydrochloric acid, filter. Dilute 
1.0 ml of this solution to 50.0 ml with 0.1 Mhydrochloric acid. 

Reference solution (a). A 0.002 per cent w/v solution of 
mesalazine RS in 0.1 M hydrochloric acid. 

Reference solution (b). A 0.01 per cent w/v solution of 
3-aminosalicylic acid in 0.1 M hydrochloric acid. Dilute 
1.0 ml of this solution to 100.0 ml with 0.1 per cent w/v solution 
of mesalazine RS in 0.01 M hydrochloric acid. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded 9;fr porous silica 
(5 pm), 

- column temperature: 40°, 
- mobile phase: a 0.69 per cent w/v solution of sodium 

dihydrogen phosphate monohvdrate, adjusted to pH 
6.2 with dilute sodium hydroxide solution, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where H p  is the height 
above the baseline of the peak due to 3-aminosalicylic acid 
and FL, is the height above the baseline of the lowest point of 
the curve separating this peak from the peak due to mesalazine. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 7 H7NO3  in the tablets. 

Mesna 

i.is SO 3 Na 

C2H5Na03  S2 	 Mol Wt.164.2 

Mesna is sodium 2-sulfanylethanesulfonate. 

Mesna contains not less than 96.0 per cent and not more than 
102.0 per cent of C 2 H 5Na03 S2 , calculated on the dried basis. 

Category. It works as a chemotherapeutic adjuvant. It helps in 
detoxifying the metabolic products of cyclophosphamide. 

Description. A white to off-white powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2-4:6). 
Compare the spectrum with that obtained with inesna RS or 
with reference spectrum of mesna. 

B. It gives the reactions of sodium salts (2.3.1). 

Tests 

Solution A. A 20.0 per cent w/v solution in carbon dioxide-
free water. 

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution YS7 (2.4.1). 

pH (2.4.24). 4.5 to 6.0, determined in a 2.0 per cent w/v solution 
in carbon dioxide-free water. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. 

Reference solution (a). A 0.0008 per cent w/v solution of mesna 
impurity C RS [2-(acetylsulfanyOethanesulphonic acid] in 
the mobile phase. 

Reference solution (b). A 0.012 per cent w/v solution of mesna 
impurity D RS (2,2 '-(disullanediy1)bis(ethanesulphonic acid) 
in the mobile phase. 

Reference solution (c). Dilute the test solution in mobile phase 
to obtain a solution containing 0.12 per cent w/v of mesna. 

Reference solution (d). Dilute reference solution (c) in the 
mobile phase to obtain a solution containing 0.0012 per cent 
w/v of mesna. 

Reference solution (e). Dilute 6.0 ml of reference solution (c) 
to 20.0 ml with the mobile phase. To 10 ml of the solution add 
10 ml of reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a buffer solution prepared by dissolving 

2.94 g of potassium dihydrogen phosphate, 2.94 g of 
dipotassium hydrogen phosphate and 2.6 g of 
tetrabutylammonium hydrogen sulphate in about 
600.0 ml of water, adjusted to pH 2.3 with ortho-
phosphoric acid, add 335 ml of methanol and dilute to 
1000 ml with water 

- flow rate: I ml per minute, 
- spectrophotometer set at 235 nm, 

- injection volume: 20 pl. 

The relative retention time with reference to mesna (retention 
time about 4.8 minutes) for mesna impurity A RS (2- 
(carbamimidqvlsulfanyl) ethanesulphonic acid) and mesna 
impurity B..KS ( 2-ifiguanidinogimino)methyl]sulfanyl] 
ethanegulphemk acid) are about 0.6, for mesna impurity E 
RS (2-(4,6-diamino-1,3,5-triazin-2-yOsulfanylethane 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

0 100 

1(X) 

25 40 

30 100 

40 100 
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METADOXINE 

Mestranol 

Test B may be omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mestranol RS. 

B. In the test for Related substances the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c). 

C. Dissolve about 5 mg in 1 ml of sulphuric acid; a red colour 
is produced which appears greenish-yellow under ultraviolet 
light at 365 nm'. On adding the solution to 10 ml of water and 
mixing, the solution becomes pink and on standing a pink to 
viok.st precipitate is produced. 

" " 	,4! • 

sulphonic acid) is about 0.8, for mesna impurity C RS (2- 
(acetylsulfanyl) ethanesulfonic acid ) is about 1.4 and for 
mesna impurity D RS (2,2 '-(disulfanediyObis(ethanesulfonic 
acid), is about 2.3. 

Inject reference solution (e). The test is not valid unless the 
resolution between the peaks due to mesna and mesna impurity 
C is not less than 3.0. 

Inject reference solutions (a),(b),(d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak due to mesna impurity C is not more than the area of 
the corresponding peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of the peak due to 
mesna impurity D is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent),the area of the peak due to mesna impurity A, B and E 
multiplied with correction factor 0.01 is not more than the area 
of the corresponding peak in the chromatogram obtained with 
the reference solution (d) ( 0.3 per cent ). The area of any other 
secondary peak is not more than 0.33 times the area of the 
peak obtained with reference solution (d) (0.1 per cent) and 
the sum of areas all the secondary peaks is not more than the 
area of the peak obtained with reference solution (d) (0.3 per 
cent). Ignore any peak with an area less than 0.15 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (d) (0.045 per cent). 

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 
water. The solution complies with the limit test for chlorides 
(250 ppm). 

Sulphates (2.3.17). Dilute 5.0 ml of solution A to 30 ml with 
water. 15 ml of the solution complies with the limit for sulphates 
(300 ppm). 

Disodium edetate. Not more than 500 ppm. 

Dissolve 4.0 g in 90 ml of water and adjusted to pH 4.5 using 
0.1 Mhydrochloric acid . Add 10 ml of acetate buffer solution 
pH 4.5 and 50 ml of 2-propanol. Add 2 ml of 0.025 per cent 
w/v solution of dithizone in 2-propanol. Titrate with 0.01 M 
zinc sulphate until the colour changes from bluish-grey to 
pink. 

1 ml of 0.01 M zinc sulphate is equivalent to 0.00372 g of 

C101-114N2Na208,2H20. 

Heavy metals (2.3.13). Not more than 10 ppm. 

Dilute 10 ml of solution A to 20.0 ml with water. 12 ml of this 
solution complies with limit test for heavy metals, Method D 
(10 ppm). Use 10 ml of lead standard solution (1 ppm Pb) to 
prepare the standard. 

Tests 

Specific optical rotation (2.4.22). -20.0° to - 24.0°, determined 
in a 1.0 per cent w/v solution in anhydrous pyridine. 

Light absorption (2.4.7). Dissolve about 25 mg in sufficient 
ethanol (95 per cent) to produce 25 ml and dilute 10 ml of the 
solution to 100 ml with ethanol (95 per cent). When examined 
in the range 230 nm to 360 nm, the resulting solution shows 
absorption maxima at about 279 nm and 288 nm and a minimum 
at about 286 nm. Absorbance at about 279 nm is 0.062 to 0.068 
and at about 288 nm is 0.059 to 0.064, both calculated on the 
dried basis. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 90 volunys of toluene and 
10 volumes of ethanol (95 per cent). 

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 10 ml of chloroform. 

Test solution (b). Dissolve 0.1 g of the substance under 
examination in 100 ml of chloroform. 

Reference solution (a). A 0.01 per cent w/v solution of the 
substance under examination in chloroform. 

Reference solution (b). A 0.005 per cent w/v solution of the 
substance under examination in chloroform. 

Reference solution (c). A 0.1 per cent w/v solution of 
mestranol RS in chloroform. 

A pply to the plate 5 1.t1 of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable, heat it at 110° for 10 minutes and spray the hot 
plate with ethanolic sulphuric acid (20 per cent). Heat again 
at 110° for 10 minutes and examine in daylight and under 
ultraviolet light at 365 nm. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a), and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.2 g, dissolve in 40 ml of tetrahydrolitran and 
add 5 ml of 10 per cent w/v solution of silver nitrate. Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). 

1 21111 20:02: 1 Msodium hydroxide is equivalent to 0.03104 
C 0 

Storage. Store protected from light and mois .turd.  

Metadoxine 

H 0 

	 O 
HO 	i 	OH 

H3C 
HN- 	OH 

CI3H181•1206 	 Mol. Wt. 298.3 

Metadoxine is 5-oxo-L-proline- 4, 5-bis (hydroxymethyl)-2- 
methylpyridin-3-ol. 

Metadoxine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C131 -1 18N206, calculated on the dried 
basis. 

Category. Hepatoprotective. 

Dose. 300 mg to 600 mg per day IV/IM; 500 mg to 1000 mg per 
day orally . 

Description. A white to off white, powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metadoxine 
RS or with the reference spectrum of metadoxine. 

Tests 

pH (2.4.24).3.8 to 4.2, determined in a 1.0 per cent w/v solution. 

Specific optical rotation (2.4.22).-6.5° to -8.5", determined in a 
5.0 per cent w/v solution in 0.1 Mhydrochloric acid 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination and dilute to 50.0 ml with the water. 

Reference solution. A 0.01 per cent w/v solution of metadoxine 
RS in water. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (51,1m) (Such as 
Hypersil BDS), 

- mobile phase: Dissolve 8.6 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.0 
with potassium hydroxide solution, 
flow rate' . 1 ml per minute, 
:spectrophotometer set at 220 nm, 
injection volume: 20 pl. 

Assay. Dissolve 0.120 g in 10 ml of water. Add 10 ml of 
1 M sulphuric acid and 20.0 ml of 0.05 M iodine. Titrate with 
0.1 M sodium thiosulphate, using 1 ml of starch solution, 
added towards the end of the titration as an indicator. Carry 
out a blank titration. 

1 ml of 0.1 Msodium thiosulphate is equivalent to 0.01642 g 
of C2H5Na03S2. 

Storage. Store in tight containers. 

H 3 C ialkOH_c _ cH  

H  41, 

H 3C0 

C21 H2602 
	 Mol. Wt. 310.4 

') 
Mestranol is 3-methoxy-19-nor-17a-pregna-1,3,5(10)-trien-20- 
yn-17Vol. 

Mestranol contains not less than 98.0 per cent and not 
more than 102.0 per cent of C21 H2602, calculated on the dried 
basis. 

Category. Estrogen. 

Dose. 12.5 to 50 .tg daily, as the oestrogenic component of a 
combined oral contraceptive preparation. 

Description. A white or almost white, crystalline powder. 

Identification 

1. 1  

Loss on drying (2.4.19). Not more than 1.0 pet-tett detei tiled 
on 1.0 g by drying in vacuum oven at 60° for..2.: 

0 
• 



METADOXINE 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. 
Dissolve 50 mg of the substance under 

examination in 10 ml of water. 

Reference solution (a). 
A 0.0005 per cent w/v solution of the 

substance under examination in water. 

Reference solution (b). 
A 0.0001 per cent w/v solution of 

dicyandiamide in water. 

Chromatographic system 
a stainless steel column 30 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (10 pm), 

-
mobile phase: a solution containing 0.087 per cent w/v 

of sodium pentanesulphonate 
and 0.12 per cent w/v of 

sodium chloride, 
adjusted to pH 3.5 using 1 per cent 

v/v solution of orthophosphoric acid, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 218 nm, 

- injection volume: 20 pl. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to dicyandiamide is not 
more than the area of the peak in the chromatogram obtained 
with reference solution (b) (0.02 per cent). The area of any 
other secondary peak is not more than the area of the princ

t
ipal 

peak in the chromatogram obtained with reference soluion 

,„ (a) (0.1 per cent). 

Heavy metals (2.3.13). 
1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

The retention time of Metadoxine is about 15 minutes. 

Inject the reference solution. The test is not valid unless the 

columncolumn efficiency is not less than 3000 theoretical plates  

the tailing factor is not more than 3. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
The area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with 

of all the 
the 

reference solution (0.5 per cent) and the sum of areas 
ot more than the area of the principal 

secondary peaks is n  
peak in the chromatogram with the reference solution (1.0 per 

cent). 
Chlorides (2.3.12). Dissolve 0.25 g in water and dilute to 25 mor l 

with water. 
The solution complies with the limit test f 

chlorides (1000 ppm). 

Heavy metals (2.3.13). 1.0 
g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.3 per cent. 

Loss on drying 
(2.4.19). Not more than 1.0 per cent, determined 

on 1.0 g by drying in oven at 60 0  for 5 hours. 

Assay. Weigh accurately about 0.24 g and dissolvin
ns 

 
rchl

0 ml 
id, 
of 

anhydrous acetic acid. Titrate with 0.1 M pe c ac 

determining the end point potentiometrically (2.4.25). Carry 

out a blank titration. 
1 ml of 0.1 M perchloric acid is equivalent to 0.02983 g of 

C i3K8N206. 

Storage. Store protected from light and moisture. 

Identification 

A.
Determine by infrared absorption spectrophotometsy (2.4.6). 

Compare the spectrum with that obtained with 
metformin 

hydrochloride RS 
or with the reference spectrum of metformin 

hydrochloride. 

B. Dissolve 25 mg in 5 ml of water, add 1.5 ml of Msodium 

hydroxide, 1 ml of I-naphthol solution and, dropwise with 

shaking, 0.5 ml of 
sodium hypochlorite solution (3 per cent 

CO; 
an orange-red colour is produced which darkens on 

keeping. 

C. Dissolve 10 mg in 10 ml of water and add 10 ml of a solution 

prepared by mixing equal volumes of a 10 per cent w/v solution 

of sodium nitroprusside, 
a 10 per cent w/v solution of 

potassium ferricyanide 
and a 10 per cent w/v solution of 

sodium hydroxide 
and allowing to stand for 20 minutes; a 

wine red colour develops within 3 minutes. 

D. It gives reaction (A) of chlorides (2.3.1). 

Metformin Hydrochloride 

CH 3  H 

,N. N 	NH2 HCI 
H3C 

NH NH 

Mot. Wt. 165.6 
C4H, IN5,HC1  
Metformin Hydrochloride is 1,1-dimethylbiguanide 

hydrochloride. 

Metformin Hydrochloride contains not es  less than 98.5 per cent 

and not more than 101.0 per cent of C41IN5,HC1, calculated 

on the dried basis. 

Category. Hypoglycaemic. 

Dose. 0.5 to 3 g daily, in divided doses. 

Description. A white or almost white crystalline pow der 
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Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay Dissolve 0.1 g in 4 ml of anhydrous.  formic acid. Add 80 
ml of acetonitrile and titrate with 0.1M perchloric acid 
immediately. Determine the end point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.01656 g of 
C411 12C1N5 . 

Storage. Store protected from light and moisture. 

Metformin Oral Solution 

Metformin Hydrochloride Oral Solution 

Metformin Oral Solution is a solution of Metformin 
Hydrochloride in a suitable flavoured vehicle. 

Metformin Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
metformin hydrochloride, C 4FI II N 5 ,HC1. 

Usual strength. 100 mg per 5m1. 

Identification 

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with reference 
solution (a). 

Tests 

pH (2.4.24). 6.0 to 7.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of oral solution with the mobile 
phase to obtain a solution containing 0.5 per cent w/v of 
Metformin Hydrochloride and filter, if necessary. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of this 
solution to 10.0 ml with the mobile phase. 

Reference solution (b). Dissolve 20 mg of dicyandiamide in 
water, dilute to 100 ml with water. Dilute 1.0 ml of this solution 
to 200.0 ml with the mobile phase. 

Reference solution (c). A solution containing 0.00025 percent 
w/v of melamine and 0.0001 per cent v ∎  'V of metformin 
hydrochloride RS in the mobile phase. 

Reference solution (d). Dilute 1 volume of reference solution 
(a) to 2 volumes with the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

benzenesulphonic acid groups bonded to porous silica 
(5 pm) (Such as Partisphere SCX), 

- mobile phase: a 1.7 per cent w/v solution of ammonium 
dihydrogen orthophosphate, adjusted to pH 3.0 with 
orthophosphoric acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 218 nm, 
- injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to melamine and metformin 
hydrochloride is not less than 10.0. 

Inject reference solutions (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to dicyandiamide is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.02 per cent). The area of any 
other secondary peak is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent). The sum of the areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.4 per cent). Ignore any peak, except that of 
dicyandiamide, with an area less than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (0.05 per cent). 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of oral solution with the mobile 
phase to obtain a solution containing 0.05 per cent w/v of 
Metformin Hydrochloride and filter, if necessary. 

Reference solution (a). A 0.05 per cent w/v solution of 
metformin hydrochloride RS in the mobile phase. 

Reference solution (h). A solution containing 0.00025 per cent 
w/v of melamine and 0.0001 per cent w/v of metformin 
hydrochloride RS in the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to melamine and metformin 
hydrochloride is not less than 10.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C4HIIN5,HCI,  weight in volume. 
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Metformin Hydrochloride Prolonged-

release Tablets 

Metformin Hydrochloride Sustained-release Tablets; 
Metformin Hydrochloride Extended-release Tablets 

Metformin Hydrochloride Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same. 

Metformin Hydrochloride Prolonged-release Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of metformin hydrochloride, C 4H II N5.HCI. 

Usual strengths. 100 mg; 500 mg; 850 mg; 1 g. 

Identification 

A. Shake a quantity of the powdered tablets containing about 
20 mg of Metformin Hydrochloride with 20 ml of dehydrated 

alcohol and filter, evaporate the filtrate to dryness on a water-
bath and dry the residue at 105° for 1 hour. The residue complies 
with the following test. Determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metformin hydrochloride RS or with the 
reference spectrum of metformin hydrochloride. 

B. Triturate a quantity of the powdered tablets containing 
about 50 mg of Metformin Hydrochloride with 10 ml of water 

and filter. To 5 ml of the filtrate, add 1.5 ml of 5 M sodium 

hydroxide, 1 nil of 1-naphthol solution and, dropwise with 

shaking, 0.5 ml of dilute sodium hypochlorite solution; an 

orange -red colour is produced which darkens on keeping. 

Tests 

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. A 2.5 per cent v/v solution of acetonitrile in 

water. 

Test solution. Disperse a quantity of the powdered tablets 
containing about 0.5 g of Metformin Hydrochloride in 100 ml 
of the solvent mixture. Take 10 nil ofthis solution and centrifuge 
at 3500 rpm for 15 minutes. Dilute 5 ml of this supernatant to 
100 ml with the solvent mixture. 

Reference solution (a). A 0.0005 per cent w/v solution of 

dicyandiamide in the solvent mixture. 

Reference solution (b). A 0.0025 per cent w/v solution of 
metformin hydrochloride RS in the solvent mixture._ . 

Reference solution (•). Dilute 1 ml each of referOce solution 
(a) and reference solution (b), to 100 ml with the-golvent mixture. 

Metformin Hydrochloride Prolonged-
release and Glimepiride Tablets 
Metformin Hydrochloride Prolonged-release and 
Glimepiride Tablets manufactured by different manufacturers, 
whilst complying with the requirements of the monograph, 
are not interchangeable, as the dissolution profile of the 
p•pdyeis of dWlerent manufacturers may not he the same. 

Metfcirmin Hydrochloride prolonged-release and Glimepiride 
Tablets contain not less than 90.0 per cent and not more than 

110.0 per cent of the stated amounts of metformin 
hydrochloride, C4H II N5,HCIand glimepiride, C24 H34N405S. 

Usual strengths. Glimepiride, 1.0 mg and Metformin 
Hydrochloride, 500 mg; Glimepiride, 2.0 mg and Metformin 
Hydrochloride, 500 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

For Metformin hydrochloride - Complies with the test stated 
under Tablets. 

For Glimepiride  - 

Apparatus. No 1, 

Medium. 900 ml of a buffer solution prepared by dissolving 
0.58 g of monobasic potassium phosphate and 8.86 g of 
anhydrous dibasic sodium phosphate in 1000 ml of water and 
adjusted to pH 7.8 with orthophosphoric acid or I M sodium 
hydroxide, add 10 g of sodium lauryl sulphate and mix. 
Speed and time. 100 rpm and 90 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
further, if necessary, with the dissolution medium. 

Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 90 volumes of acetonitrile and 
10 volumes of water. 

Test solution. Dilute the filtrate if necessary, with the 
dissolution medium. 

Reference solution. Weigh accurately 10 mg of glimepiride 
RS in 10 .0 -m1 volumetric flask and dilute with solvent mixture 
and sonicate. Dilute further with dissolution medium to obtain 
a solution containing 0.0001 per cent w/v solution of 
glimepiride. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 0.5 g sodium dihvdrogen 
phosphate in 500 ml of water, adjusted to pH 2.1 to 2.7 
with orthophosphoric acid, and 65 volumes of 
acetonitrile. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 228 nm, 
- injection volume: 50 gl. 

Inject the reference solution and the test 

Calculate the content of C 24H34N405 S. 

D. Not less than 70 per cent of the stated amounts of 
C24H34N405S. 

Uniformity of content. Complies with the test stated under 
Tablets. 

For Glimepiride - Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 

Test solution. Disperse 1 tablet in 20.0 ml of solvent mixture 
with the aid of ultrasound and dilute to 25.0 ml with the same 
solvent. Dilute further, if necessary with the solvent mixture. 

Reference solution. Weigh accurately 10 mg glimepiride RS 
in 10.0 ml volumetric flask, shake to dissolve and dilute to 
volume with solvent mixture. Further dilute 1.0 ml of this 
solution to 25.0 ml with the same solvent. Dilute further, if 
necessary with the solvent mixture. 

Inject the reference solution and test solution. 

Calculate the content of C24H3 4N405S in the tablet. 
Other tests. Comply with the tests stated under Tablets. 
Assay 

For Metformin hydrochloride  - 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg Metformin Hydrochloride in 
70 ml of water with the aid of ultrasound and dilute to 100.0 ml 
with water. Dilute 1.0 ml of this solution to 50.0 ml with water. 
Reference solution. A 0.001 per cent w/v solution of metformin 
hydrochloride RS in water. 

Measure the absorbance of the reference solution and the 
test solution at 232 nm (2.4.7) using water as blank. Calculate 
the content of C4HI I N5,HC1 in tablets. 
For Glimepiride  -  Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. A mixture of 90 volumes of acetonitrile and 
10 volumes of water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 1 mg of Glimepiride in 20 ml of solvent 
mixture with the aid of ultrasound and dilute to 25.0 ml with 
the same solvent. 

Reference solution. Weigh accurately 10 mg glimepiride RS 
in 10.0 ml volumetric flask and dilute with solvent mixture. 
Transfer 1.0 ml of this solution in a 25.0 ml volumetric flask 
and dilute with solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 0.5 g monobasic sodium 
- ho:splite in 500 ml of water, adjusted to pH 2.1 to 2.7 
with orthophosphoric acid, and 65 volumes of 
acetonitrile. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: a mixture of 90 volumes of buffer solution 
prepared by dissolving 1 g each of sodium heptane 

sulphonate and sodium chloride to 1800 ml of water, 

adjusted to pH 3.85 with 0.06 M orthophosphoric acid 
and dilute to 2000 ml with water and 10 volumes of 

acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 218 nm, 

- injection volume: 20 pl. 

Inject reference solution (c). The test is not valid unless the 
tailing factor of the peak due to metformin hydrochloride is 
not more than 2.0. The resolution between the peaks due to 
dicyandiamide and metformin hydrochloride is not less than 
2.0. The relative standard deviation for replicate injections is 
not more than 2.0 per cent for metformin hydrochloride and 
not more than 10 per cent for dicyandiamide. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution the area of peak 
corresponding to dicyandiamide is not more than the area of 
the peak due to dicyandiamide in the chromatogram obtained 
with reference solution (c) (0.02 per cent) and the area of any 
other secondary peak is not more than the area of peak due to 
metformin hydrochloride in the chromatogarm obtained with 
reference solution (c) (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Shake a quantity of the 
powder containing about 0.1 g of Metformin Hydrochloride 
with 70 ml of water for 15 minutes, dilute to 100 ml with water 

and filter. Dilute 5 ml of the filtrate to 50.0 ml with water. Further 

dilute 5.0 nil to 50.0 ml with water. Measure the absorbance of 
the resulting solution at the maximum at about 232 nm (2.4.7). 

Calculate the content of C 4 H II N 5 HCI from the absorbance 
obtained by carrying out the Assay simultaneously using 
metformin hydrochloride RS. 
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Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Metformin Hydrochloride with 100 ml of 

water and filter. 

Reference solution (a). Dilute 0.1 ml of the test solution to 

100 ml with water. 

Reference solution (b). A 0.0001 per cent w/v solution of 

dicyandiamide in water. 

Chromatographic system 
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 

- mobile phase: a solution containing 0.087 per cent w/v 

of sodium pentanesulphonate and 0.12 per cent w/v of 

sodium chloride, adjusted to pH 3.5 using 1 per cent 

v/v solution of orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 20 pL 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to dicyandiamide is not 
more than the area of the peak in the chromatogram obtained 
with reference solution (b) (0.02 per cent). The area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 

(a) (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.1 g of Metformin Hydrochloride, 
shake with 70 ml of water for 15 minutes, dilute to 100.0 ml 

with water and filter. Dilute 10.0 ml of the filtrate to 100.0 ml 

with water. Further dilute 10.0 ml to 100.0 ml with water and 

measure the absorbance of the resulting solution at the 
maximum at about 232 nm (2.4.7). Calculate the content of 

C4F1 11N5, HCl taking 798 as the specific absorbance at 232 nm. 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 228 nm, 
- injection volume: 20 

Inject the reference solution and test solution. 

Calculate the content of C 24H34N405S in tablets. 

Metformin Tablets 
Metformin Hydrochloride Tablets 

Metformin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of metformin 
hydrochloride, C 4FI IIN5,HCI. 

Usual strengths. 500 mg; 850 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 20 mg 
of Metformin Hydrochloride with 20 ml of ethanol, filter, 

evaporate the filtrate to dryness on a water-bath and dry the 
residue at 105° for 1 hour. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metformin hydrochloride RS or with the 

reference spectrum of metformin hydrochloride. 

B.Triturate a quantity of the powdered tablets containing 
50 mg of Metformin Hydrochloride with 10 ml of water and 

filter. To 5 ml of the filtrate, add 1.5 ml of 5 Msodium hydroxide, 

ml of 1-naphthol solution and, dropwise with shaking, 

0.5 ml ofsodium hypochlorite solution (3 per cent); an orange-

red colour is produced which darkens on keeping. 

C.The filtrate obtained in test B gives reaction (A) of chlorides 

(2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus. No. 2, 
Medium. 900 ml of a 0.68 per cent w/v solution of potassium 

dihydrogen phosphate, adjusted to pH 6.8 by the addition of 

1 Msodium hydroxide, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter, dilute 

suitably with water and measure the absorbance of the 
resulting solution at the maximum at about 233 nm (2.4.7). 
Calculate the content of C4HiiN5,HCI, in the medium taking 
806 as the specific absorbance at 233 nm. 

D. Not less than 70 per cent of the stated amount of C 4H,,N 5 , 

HCI. 

Related substances. Determine by liquid chroriv►atogiaphy 

(2.4A4). 

Methadone Hydrochloride 
Amidone Hydrochloride 

HnNO,HCI 	 Mol. Wt. 345.9 

Meth-0one Hydrochloride is (RS)-dimethyl-(1-methy 1- 

 4-oxo-3,3-diphenylhexyl)amine hydrochloride. 

Methadone Hydrochloride contains not less than 98.5 per 
cent and not more than 100.5 per cent of C2 1 1-1 27NO,HC1, 
calculated on the dried basis. 

Category. Narcotic analgesic. 

Dose. Orally or by subcutaneous or intramuscular injection, 5 
to 10 mg every 6 to 8 hours. 

Description. A white, crystalline powder. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methadone 
hydrochloride RS or with the reference spectrum of methadone 
hydrochloride. 	 p  
B. To 2 ml of a 5 per cent w/v solution in carbon dioxide-free 
water add 1 ml of 0.1 M hydrochloric acid and 6 ml of 
ammonium thiocyanate solution; a white precipitate is 
produced which becomes crystalline on stirring for a few 
minutes. The precipitate, after drying at 105° melts at 143° to 
148° (2.4.21). 

C. Dissolve 50 mg in 5 ml of carbon dioxide-free water, add 
1 ml of 6 M ammonia, mix, allow to stand for 5 minutes and 
filter; the filtrate gives reaction (A) of chlorides (2.3.1). 

D. Optical rotation of a 2-dm layer of a 5 per cent w/v solution 
in carbon dioxide-free water, is - 0.05° to +0.05° (2.4.22). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1). 

Acidity or alkalinity. To 10 ml of a 2.0 per cent w/v solution in 
carbon dioxide-free water add 0.2 ml of methyl red solution 
and 0.2 ml of 0.01 Msodium hydroxide; the solution is yellow. 
Add 0.4 ml of 0.01 M hydrochloric acid; the solution is red. 
Related substances. Determine by gas chromatography 
(2.4.13). 

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 
Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with methanol. Further dilute 1.0 ml of this solution to 
100.0 ml with methanol. 

Reference solution (b). A solution containing 0.005 per cent 
w/v each of imipramine hydrochloride RS and 
cyclohenzaprine hydrochloride RS in methanol. 

Chromatographic system 
- a fused silica column 50 m x 0.32 inf,- packed with 

poly(dimethyl)(diphenyl)siloxane 	, thickness 
1.05 pm), 

temperature 
(0)  

150-3250 

250 
- inlet port at 200° and detector at 250°, 
- split ratio. 1:100, 
- flame ionization detector, 
- flow rate: 1.2 ml per minute, using nitrogen as the carrier 

gas. 

Name 	 Relative 
retention time 

Methadone impurity E' 0A4 
Methadone impurity C 2  0.81 
Methadone impurity B 3  0.89 
Methadone impurity D 4  0.98 
Methadone (Retention time: about 25 minutes) 1.0 
Methadone impurity A 5  1.14 
Imipramine 1.19 
Cyclobenzaprine 1.24 
'diphenylacetonitrile, 

2(3RS)-4-(dimethylamino)-3-methyl-2,2- diphenylbutanenitrile, 
;(4RS)-4-(dimethylamino)-2,2- diphenylpentanenitrile, 
4isomethadone, 

5isomethadone ketimine. 

Inject 2 pl of reference solution (b). The test is not valid unless 
the resolution between the peaks due to imipramine and 
cyclobenzaprine is not less than 3.0. 

Inject 2 IA of reference solution (a) and the test solution. Run 
the chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of areas of allthe secondary 
peaks is not more than 3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.3 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.5 g, dissolve in 50 ml of anhydrous glacial 
acetic acid, add 5 ml of mercuric acetate solution. Titrate 

M perchloric acid, using crystal violet solution as 
indicqpr and-continuing the titration until the colour changes 
froth violet-blue to re C b g en. arry out a lank titration. 

- temperature: 
column time 

(mm.) 
0-4 

4-35 

254.$ 23-49 



METHADONE INJECTION 
	 IP 2018 

	
IP 2018 	

METHADONE TABLETS 

1 nil of 0.1 M perchloric acid is equivalent to 0.03459 g of 

C21H27NO,HC1. 

Storage. Store protected from light and moisture. 

Methadone Injection 
Methadone Hydrochloride Injection; Amidone 
Hydrochloride Injection; Amidone Injection 

Methadone Injection is a sterile solution of Methadone 
Hydrochloride in Water for Injections. 

Methadone Injection contains not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
methadone hydrochloride, C21H27NO,HCI. 

Usual strengths. 5 mg per ml; 10 mg per ml 

Identification 

Make a volume containing 0.1 g of Methadone Hydrochloride 
alkaline with 5 M sodium hydroxide, stir with a glass rod until 
the precipitate solidifies, filter, wash with water and dry over 

phosphorus pentoxide at room temperature at a pressure of 
2 kPa. The residue complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methadone 

hydrochloride RS treated in the same manner or with the 
reference spectrum of methadone. 

B.To 5 mg add 0.05 ml ofdinitrobenzene solution and 0.05 ml 

of a 50 per cent w/v solution of sodium hydroxide; a purple 
colour is produced which changes slowly to dark brown. 

Tests 

pH (2.4.24). 5.0 to 6.5. 

Bacterial endotoxins (2.2.3). Not more than 8.8 Endotoxin 

Units per mg of methadone. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing 10 mg of Methadone 
Hydrochloride add 1 ml of glacial acetic acid and dilute to 

100.0 ml with water. To 10.0 ml of this solution add 10 ml of a 

0.4 per cent w/v solution of picric acid and 10 ml of phosphate 

buffer pH 4.9, extract with three quantities, each of 15 ml, of 

chloroform, dilute the combined chloroform extracts to 

50.0 ml with chloroform. To 10.0 ml add sufficient chloroform 
to produce 20.0 ml and measure the absorbance of the resulting 
solution at the maximum at about 350 nm (2.4.7), using as the 
blank a solution prepared in the same manner but omitting the 
substance under examination. Calculate _tyLe-- - content of 

C21H27NO,HCI taking 448 as the specific absort;anee at 350.0m. 

Storage. Store protected from light. in single-dose container. 

Tests 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. To 30 g add 1 ml of glacial acetic acid and dilute to 

100 ml with water. To 10 ml of the resulting solution add 10 ml 
of a 0.4 per cent w/v solution of picric acid and 10 ml of 

phosphate buffer pH 4.9, extract with three 15 ml quantities of 

chloroform and dilute the combined chloroform extracts to 

50 ml with chloroform. To 10 ml add sufficient chloroform to 

produce 20 ml and measure the absorbance of the resulting 
solution (2.4.7), at the maximum at about 350 nm using as the 
blank a solution prepared in the same manner but using 10 ml 
of a 1 per cent v/v solution ofglacial acetic acid and beginning 

at the words 'add 10 ml of a 0.4 per cent w/v '  Calculate 

the content of C 21 1-1 27N0, HCl taking 448 as the specific 

absorbance at 350 nm. 

Determine the weight per ml (2.4.29) of the linctus, and 
calculate the 	of C21 1-127NO,HC1, weight in volume. 

Storage. Store protected from light.  

Labelling. The label states the strength in terms of the 
equivalent amount of methadone. 

Methadone Oral Solution 
Methadone Hydrochloride Oral Solution; Amidone 
Hydrochloride Oral Solution; Amidone Oral Solution 

Methadone Oral Solution contains 0.1 per cent w/v of 
Methadone Hydrochloride in a suitable aqueous vehicle. It is 
supplied as a ready-to-use solution or it is prepared from 
Methadone Hydrochloride Oral Concentrate in accordance 
with the manufacturer's instructions. 

Methadone Oral Solution contains not less than 0.09 per cent 
w/v and not more than 0.11 per cenw/v of methadone 
hydrochloride, C21H27NO,HCI. 

Usual strength. 0.1 per cent w/v. 

Identification 

In the Assay, the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. 

Tests 

Other tests. Comply with the tests stated under Oral liquids. 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute 1 volume of the oral solution to 10 volumes 
with the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of methadone 
hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Lichrosorb RP 1 8), 

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of 0. 02 M potassium dihvdrogen 
orthophosphate, adjusted to pH 5.5 with 2 M 
orthophosphoric acid or 2 Ail sodium hydroxide, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 220 urn, 
-- injection volume: 20 JAI. 

Inject the reference solution and the test solution. 

Calculate the content of C2j H27NO, HCl in the oral solution. 

Methadone Hydrochloride Oral Concentrate 

Methadone Hydrochloride Oral Concentrate is ¢ solution of 
Methadone Hydrochloride in a suitable aqueous vehicle. 

Metformin Hydrochloride Oral Concentrate contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of methadone hydrochloride, C21H27NO,HC1. 

Identification 

In the Assay, the chromatogram obtained with the test solution 
corresponds to the principal peak in the chromatogram 
obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the concentrate to produce a solution 
containing 0.01 per cent w/v of Methadone Hydrochloride in 
the mobile phase. 

Reference solution. A 0.01 per cent w/v solution of methadone 
hydrochloride RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 p.m) (Such 
as Lichrosorb RP18), 

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of 0.02 M potassium dihvdrogen 
orthophosphate, adjusted to pH 5.5 with 2 M 
orthophosphoric acid or 2 M sodium hydroxide, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 

Inject the reference solution and the test solution. 

Calculate the content of C21H27NO,HC1 in the concentrate. 
Labelling. At the specific request of the prescriber, the 
concentrate may be diluted to a concentration other than 0.1 
per cent w/v in accordance with the manufacturer's 
instructions. 

Methadone Tablets 

Methadone Hydrochloride Tablets; Amidone 
Hydrochloride Tablets; Amidone Tablets 

Methadone Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
methadone hydrochloride, C21 H27NO,HC1. 

Usual strengths. 5 mg; 10 mg. 

Identification 

A. Sh4ke a qUantity of' the powdered tablets containing 0.1 g 
91, Methadone Hydrochloride with 20 ml of water and 

Methadone Linctus 
Methadone Hydrochloride Linctus; Amidone 

HydrochlorideLinctus, Amidone Linctus 
Methadone Linctus is a solution containing 0.04 per cent w/v 
of Methadone Hydrochloride in a suitable vehicle with a tolu 
flavour. 
Methadone Linctus contains not less than 0.036 per cent and 
not more than 0.044 per cent w/v of stated amount of 
methadone hydrochloride, C2IF127NO,HCI. 

Category. Opioid analgesic. 

Identification 

To 50 ml, add 30 ml of water and I M sulphuric acid until the 

solution is acidic to litmus paper. Extract with two 20 ml 

quantities of petroleum spirit (boiling range, 40° to 600), 

discarding the extracts, add 5 M sodium hydroxide until the 

solution is alkaline to litmus paper. Add 4 g of sodium chloride, 

shake to dissolve, extract with two 25 ml quantities of ether 

and wash the combined ether extracts with five 20 ml quantities 
of water. Dry with anhydrous sodium sulphate, filter, 

evaporate to dryness and dry the residue over phosphorus 

pentoxide at a pressure of 2 kPa. The residue complies with 
the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methadone 

hydrochloride RS treated in the same manner or with the 
reference spectrum of methadone. 

B.To 5 mg add 0.05 ml ofdinitrobenzene solution and 0.05 ml 

of a 50 per cent w/v solution of sodium hydroxide. A purple 

colour is produced which changes slowly to dark brown. 
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centrifuge. Make the supernatant liquid alkaline with 
5 M sodium hydroxide, stir with a glass rod until the precipitate 
solidifies, filter, wash with water and dry over phosphorus 

pentoxide at room temperature at a pressure of 2 kPa. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with methadone hydrochloride RS treated in the 
same manner or with the reference spectrum of methadone. 

B. Extract a quantity of the powdered tablets containing 0.1 g 
of Methadone Hydrochloride with 10 ml of water, filter and 
wash the residue with sufficient water to bring the volume of 
the filtrate to 10 ml. Add to the filtrate 0.125 g of picrolonic 

acid dissolved in 50 ml of boiling water, stir and allow to 
stand for 2 hours The residue, after recrystallisation from 
ethanol (20 per cent), washing with ethanol (20 per cent) 
and drying at 105°, melts at about 160° or 180° (2.4.21). 

Tests 

Uniformity of content. Complies with the test stated under 
Tablets. 

Crush one tablet to a fine powder and transfer to a 25 ml 
volumetric flask. Add 20 ml of water, mix by shaking and 
dilute to volume with water. Mix well and centrifuge. Dilute a 
suitable volume of the clear, supernatant liquid with water to 
produce a solution containing about 0.2 mg of Methadone 
Hydrochloride per ml. Measure the absorbance of the resulting 
solution at the maximum at about 291 nm (2.4.7). Calculate the 
content of C 21 1-1 27NO,HC1 in the tablet from the absorbance 
obtained by repeating the operation on a weighed quantity of 
methadone hydrochloride RS. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 50 mg of Methadone Hydrochloride, 
add 60 ml of water and 5 ml of glacial acetic acid, heat on a 
water-bath for 5 minutes, mix with the aid of ultrasound for 10 
minutes and dilute to 100.0 ml with water. Filter, discarding the 
first 10 ml of the filtrate, and dilute 20.0 ml to 100.0 ml with 
water. To 10.0 ml of the resulting solution, add 10 ml of a 
0.4 per cent w/v solution ofpicric acid and 10 ml of phosphate 

buffer pH 4.9, extract with three quantities, each of 15 ml, of 
chloroform, dilute the combined chloroform extracts to 
50.0 ml with chloroform. To 10.0 ml add sufficient chloroform 
to produce 20.0 ml and measure the absorbance of the resulting 
solution at the maximum at about 350 nm (2.4.7), using as the 
blank a solution prepared in the same manner but omitting the 
substance under examination. Calculate the content of 
C 21 H 27NO,HC1 taking 448 as the specific absorbance. at 
350 nm. 

Storage. Store protected from light and moisture.  

Methocarbamol 

OH 

OCH 3  

Mol. Wt. 241.2 

Methocarbamol is (RS)-2-Hydroxy-3-(2-methoxyphenoxy) 
propyl carbamate. 

Methocarbamol contains not less than 98.5 per cent and not 
more than 101.5 per cent of C I1 H 15NO5  , calculated on the dried 
basis. 

Category. Muscle relaxant. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methocarbamol 

RS or with the reference spectrum of methocarbamol. 

B. When examined in the range 200 nm to 350 nm (2.4.7). a 
0.004 per cent w/v solution in methanol shows absorption 
maxima at about 274 nm. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14.). 

NOTE-Use freshly prepared solutions. 

Test solution. Dissolve 100 mg of substance to under 
examination in 13 ml of methanol with the aid of ultrasound 
and dilute to 50.0 ml with buffer solution. 

Reference solution (a). A 0.04 per cent w/v solution of 
guaifenesin RS in methanol. 

Reference solution (b) .Dissolve 20.0 mg of methocarbamol 

RS in 2 ml of methanol, add 1.0 ml of reference solution (a) and 
dilute to 10.0 ml with buffer solution. 

Reference solution (c). Dilute 1.0 ml of test solution to 50.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 75 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
.-'phosphate in 1000 ml of water, adjusted to pH 4.5 with 

6. M O .Pflio phosphoric acid or 10 M of potassium 
hydroxide and 25 volumes of methanol, 

- flow rate: 1.0 ml per minute, 
- spectrophotometer set at 274 nm, 
- injection volume: 204 

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to guaifenesin and 
methocarbamol is not less than 2.0. 

The relative retention time of guaifenesin with reference to 
methocarbamol is about 0.8. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peak is not more than the area of 
principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent). 

Heavy metals (2.3.13). Dissolve 1.0 g of substance under 
examination in 7 ml of methanol and 3 ml of I friacetic acid. 
and dilute to 25 ml with water. The resulting solution complies 
with the limit test for heavy metals, Method A (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° for 2 hours. 

Assay. Weigh 100 mg of the substance under examination in 
100 ml of methanol with the aid of ultrasound, filter. Dilute 4.0 
ml of this solution to 100.0 ml with methanol and measure the 
absorbance of the resulting solution at the maximum at about 
274 nm (2.4.7), using methanol as blank Calculate the content 
of C I  H I5N05  from the absorbance obtained by repeating the 
operation using methocarbamol RS in place of the substance 
under examination. 

Storage. Store protected from moisture. 

Methocarbamol Tablets 
Methocarbamol Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
methocarbamol, C 11  

Usual strengths. 500 mg; 750 mg. 

Identification 

Mix a quantity of the powdered tablets containing 1 g of 
methocarbamol with 25 ml of water in a separator, and extract 
with 25 ml of ch/orofin-m, filter the chloroform layer through 
anhydrous sodium sulphate and evaporate the filtrate to 
dryness. The residue complies with the following test. 

Determine by infrared absorption spectrophototrietry (2.4.6).. 
Compare the spectrum with that obtained with methocarbamol 
RS or with the reference spectrum of methocarbamol. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of wale,: 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. A solution of methocarbamol RS in the 
dissolution medium suitably diluted to obtain a solution 
having the similar concentration as that of the test solution. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution and the test solution. 

Calculate the content of C I I F1, 5N05  in the medium. 

D. Not less than 75 per cent of the stated amount of C 11 E1, 51\105 . 

Other tests. Complies with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Buller solution pH 4.5. Dissolve 6.8 g of monobasic potassium 
phosphate in water and dilute to 1000.0 ml with water Adjust 
to pH 4.5 with orthophosphoric acid. 

Internal standard solution. A 0.3 per cent w/v solution of 
caffeine in methanol. 

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of the powder containing 100 mg of methocarbamol in 50 ml of 
buffer solution, add 25 ml of methanol, 5.0 ml of internal 
standard solution, mix with the aid of ultrasound for 10 minutes 
and dilute to 100.0 ml with the butler solution, mix and filter. 

Reference solution. Dissolve 100 mg of methocarbamol RS in 
50 ml of buffer solution, add 25 ml of methanol, 5.0 ml of 
internal standard solution, mix with the aid of ultrasound for 
10 minutes, dilute to 100.0 ml with buffer solution, mix. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of buffer solution, 
flow rate: 1 ml per minute. 
spectrophotometer set at 274 nm, 

- injection volume: 20 

Inject the reference solution and the test solution. 

Calculate the_content of C, 1  H i5NO 5  in the tablets. 

Storage. Store protected from moisture. 
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Mol. Wt. 454.4 

NH2 
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METHOTREXATE INJECTION 

C20H22N805 

Methotrexate is 4-amino-4-deoxy -10-methylpteroyl- 

L-glutamic acid. 
Methotrexate contains not less than 97.0 per cent and not 

the 
more than 102.0 per cent of C201122N8055 

calculated on  

anhydrous basis. 

Category. Anticancer. 
Dose. For adults, 2.5 to 10 mg; for children, 2.5 to 5 mg. 

Description. A yellow to orange-brown, crystalline powder. 

Identification 

A.
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with 
methotrexate 

RS or with the reference spectrum of methotrexate. 

B.
When examined in the range 230 nm to 380 nm (2.4.7), a 

0.001 per cent w/v solution in 
0.1 M sodium hydroxide shows 

absorption maxima at about 258 nm, 303 nm and 371 nm; ratio 
of the absorbance at the maximum at about 303 nm to that at 
the maximum at about 371 nm, 2.8 to 3.3. 

Reference solution (a). 
Dilute 5.0 ml of the test solution to 

100.0 ml with mobile phase A. Further dilute 5.0 ml of this 

solution to 50.0 ml with mobile phase A. 

Reference solution (b). 
Dilute 5.0 ml of reference solution (a) 

to 25.0 ml with mobile phase A. 

Reference solution (c). 
A solution containing ,4:005-perCenti 

w/v each of the substance under examination, 
ri)ethotrexate 

impurity B RS, methotrexate impurity C 	
meth 

2555' 

Tests 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 0.5 ml of dilute ammonia and 5 ml of mobile 

phase A. 

Test solution. 
Dissolve 40 mg of the substance under 

examination in the solvent mixture and dilute to 100.0 ml with 

mobile phase A. 

Mobile phase B 
(per cent v/v) 

0 

0 

5 

100 

Relative 	Correction 

retention time 	factor 

Methotrexate impurity B' 

Methotrexate impurity C 2 

 Methotrexate (Retention time: 

about 18 minutes) 

Methotrexate impurity E3  

Methotrexate impurity 14 

Methotrexate impurity H 5  

'4-aminofolic acid, 

34-11(2,4-diaminopteridin -6-y i )methy l lmethylaminolbenzoic 
 N-methylfolic acid, 	 acid, 

'methotrexate 1-methyl ester, 

`methotrexate 5-methyl ester. 

Inject reference solution (c). The test is not valid unless the 
resolution betWeen the peaks due to methotrexate impurities 
B ancic and is not less than 2.0 and between the peaks due 5 

1 to 

methotrexate impurity D and methotrexate is not less than .. 

Inject reference solutions (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to methotrexate impurity C is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any peak corresponding to methotrexate impurities B and E is 
not more than 0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). The area of any peak corresponding to methotrexate 
impurities H and I is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent). The area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). The sum of areas of all the secondary peaks other than 
methotrexate impurities B, C and E is not more than the area of 
the principal peak in the chromatogram olitained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.03 per cent). 

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. 

Reference solution (b). Dissolve 4.0 mg of methotrexate for 
system suitability RS (containing impurity F) in the mobile 
phase and dilute to 20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.0 mm packed with 

bovine albumin bound to silica gelfbr chromatography, 
 (7 gm) with a pore size of 30 nm 

- mobile phase: add 500 ml of 0.71 per cent w/v solution 
of anhydrous disodium hydrogen phosphate to 600 
ml of a 0.69 per cent w/v solution of sodium dihydrogen 
phosphate monohvdrate, mix, adjusted to pH 6.9 with 
dilute sodium hydroxide solution, to 920 ml of this 
mixture add 80 ml ofpropanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 302 nm, 

- injection volume: 20 pl. 

The relative retention time with reference to methotrexate 
(retention time is about 4 minutes) for impurity F is about 1.6. 

Inject reference solution (b). The resolution between 
methotrexate and impurity F should not be less than 2.0. 

Inject reference solution (a). The area of peak due to impurity 
F not more than 3 times the area of the principal peak in the 
cchroomatogram obtained with reference solution-. (a) (3.D per en   

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 12.0 per cent, determined on 
0.25 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 250.0 ml of the mobile phase. 

Reference solution (a). Dissolve 25 mg of methotrexate RS in 
250.0 ml of the mobile phase. 

Reference solution (h). Dissolve 25 mg of methotrexate RS 
and 25 mg of folic acid in 250.0 ml of the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 92 volumes of phosphate 

buffer pH 6.0 and 8 volumes of acetonitrile, 
flow rate: 1.4 ml per minute, 

- spectrophotometer set at 302 nm, 
- injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (b). The resolution between the peaks 
due to methotrexate and folic acid is not less than 5.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C201122N805. 

Storage. Store protected from light and moisture. 

CAUTION- Great care should be taken to prevent inhaling 
particles of Methotrexate and exposing the skin to it. 

Methotrexate Injection 
Methotrexate Injection is a sterile solution of Methotrexate in 
Water for Injections containing Sodium Hydroxide. 

Methotrexate Injection contains not less than 95.0 per cent 
and not more than 110.0 per cent of the stated amount of 
methotrexate, C 20H22 N 505 . 

Usual strengths. 2.5 mg per ml; 25 mg per ml. 

Description. A clear, yellowish solution. 

Identification 

When examined in the range of 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows 
absorption maxima at 258, 303 and 371 nm. 

Tests 

pH (2.4.24). 7.5 to 9.0. 

impurity impurity D RS and methotrexate impurity E RS prepared by 

dissolving in the solvent mixture and diluted with mobile phase 

A. 

Chromatographic system 

-
a stainless steel column 25 cm x 4.0 mm, packed with 
endcapped octadecylsilane bonded to porous silica 

(5 pm), 
- mobile phase: A. a mixture of 5 volumes of 

acetonitrile 

and 95 volumes of a 0.34 per cent w/v solution of 
anhydrous sodium dihydrogen phosphate 

previously 

adjusted to pH 6.0 with a 4.2 per cent w/v solution of 

sodium hydroxide, 
B. a mixture of 50 volumes ofacetotrile 

and 50 volumes of a 0.34 per cent w/v solution of 
anhydrous sodium dihydrogen phosphate 

previously 

adjusted to pH 6.0 with a 4.2 per cent w/v solution of 

sodium hydroxide, 

-
a gradient programme using the conditions given below, 

- flow rate: 1 .5 ml per minute, 

- spectrophotometer set at 280 nrn, 

- injection volume: 20 p1. 

Time 	Mobile phase A 

(in min.) 	(per cent v/v) 

0 	 100 

10 	 100 

20 

28 

37 

Lio 

Name 

95 

50 	 50 

50 	 50 

0 

0.3 

0.4 

1.0 

1.4 
	0.8 

1.5 
	1.4 

1.6 



METHOTREXATE INJECTION IP 2018 IP 2018 
METHOTREXATE TABLETS 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.01 per cent w/v of Methotrexate in the mobile 
phase. 

Reference solution (a). A 0.00002 per cent w/v solution of 
methotrexate RS in the mobile phase. 

Reference solution (b). A 0.0003 per cent w/v solution of 
methotrexate impurity C RS in the mobile phase. 

Reference solution (c). A solution containing 0.0003 per cent 
w/v each of methotrexate RS and methotrexate impurity D 

RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm) (Such as Hypersil BDS), 

- mobile phase: a mixture of 7 volumes of acetonitrile 
and 93 volumes of a citro-phosphate buffer solution 
prepared by dissolving 7.8 g of citric acid and 17.9 g of 
disodium hydrogen orthophosphate in water and dilute 

to 1000 ml with water, 
- flow rate: 1.2 ml per minute. 
- spectrophotometer set at 265 nm, 
- injection volume: 204 

Name 
	 Relative 

retention time 

Methotrexate impurity A' 
	

0.2 

Methotrexate impurity B 2 
	

0.3 

Methotrexate impurity C 3 
	

0.4 

Methotrexate impurity D 4 
	

0.8 

Methotrexate 
	 1.0 

Methotrexate impurity E 5 
	

2.3 

1 (2,4-diaminopteridin-6-yl)methanol. 

4-aminololic acid. 

3  N-methylfolic acid, 

441[(2-amino-4-oxo-1.4-dihydropteridin-6-yi)nethAnnethylarninol 
bcnzoic acid. 

'4-1[(2.4-diaminopteridin-6-yl)methyl]methylaminolbenzoic acid. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to methotrexate and 
methotrexate impurity D is not less than 2.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution. 
the area of any peak corresponding to methotre-xate impurity 
C is not more that the area of the principal ;peak in ..the 
chromatogram obtained with reference solution (b) (3.0 per • 

cent). The area of any peak corresponding to methotrexate 
impurity B is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent). The area of any peak corresponding to 
methotrexate impurity E is not more than 1.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). The sum of areas of any other secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.02 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.4 Endotoxin Unit 
per mg of methotrexate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of the injection with the mobile 
phase to produce a solution containing 0.0025 per cent w/v of 
Methotrexate. 

Reference solution (a). A 0.0025 per cent w/v solution of 
methotrexate RS in the mobile phase. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v each of methotrexate RS and folic acid in the mobile 

phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: 92 volumes of phosphate buffer pH 6.0 
and 8 volumes of acetonitrile, 
flow rate: 1.4 ml per minute, 

- spectrophotometer set at 302 nm, 
injection volume: 20 pl. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for the replicate injections is not 
more than 2.0 per cent. 

Inject reference solution (b). The resolution between the peaks 
due to methotrexate and folic acid is not less than 5.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 20 H 22N805  in the injection. 

Storage. Store protected from light. 

Labelling..The label states that the injection is not intended 
for intrathecat injection when an antimicrobial preservative is 
present. 

Methotrexate Tablets 

Methotrexate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
methotrexate, C 201-1,2N805 . 

Usual strength. 2.5 mg. 

Identification 

Extract a quantity of the powdered tablets containing 10 mg of 
Methotrexate with sufficient 0.1 ill sodium hydroxide to 
produce 100 ml, filter and dilute 10 ml of the filtrate to 100 ml 
with 0.1 M sodium hydroxide. 

When examined in the range 230 nm to 380 nm (2.4.7), the 
resulting solution shows absorption maxima at about 258 nm, 
303 nm and 371 nm. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 gm, rejecting the first few ml of the filtrate. 
Measure the absorbance of the filtrate at the maximum at about 
306 nm (2.4.7). Calculate the content ofC' 20 1-1-1‘1,,05  taking 430 
as the specific absorbance at 306 nm. 

D. Not less than 75 per cent of the stated amount of 
C20H22N805. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Carry out the test as described in the Assay, using the 
following solutions. 

Test solution. Crush one tablet and mix with 100 ml of the 
mobile phase with the aid of ultrasound, centrifuge and use 
the supernatant liquid. 

Reference .volution (a). A 0.0025 per cent w/v solution of 
methotrexate RS in the mobile phase. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v each of methotrexate RS and . folic acid in the mobile 
phase. 

Calculate the content of C 2,,1-1 22N,05  in the tablet. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing about 10 mg of Methotrexate in 70mIlif the mbbile 
phase with the aid of ultrasound for 5 minutes and dilute to 
100.0 ml with the mobile phase, filter. 

Reference solution (a). A 0.00002 per cent w/v solution of 
methotrexate RS in the mobile phase. 

Reference solution (b). A 0.0003 per cent w/v solution of 
methotrexate impurity C RS in the mobile phase. 

Reference solution (c). A solution containing 0.0003 per cent 
w/v each of methotrexate RS and methotrexate impurity D 
RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 gm) (Such as Hypersil BDS), 

- mobile phase: a mixture of 7 volumes of acetonitrile 
and 93 volumes of a citro-phosphate buffer solution 
prepared by dissolving 7.8 g of citric acid and 17.9 g of 
disodium hydrogen orthophosphate, dilute to 1000 ml 
with water 
flow rate: 1.2 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 20 pl. 

Name 	 Relative 
retention time 

Methotrexate impurity A' 
	

0.2 
Methotrexate impurity B 2 
	

0.3 
Methotrexate impurity C 3 
	

0.4 
Methotrexate impurity D 4 
	

0.8 
Methotrexate 	 1.0 
Methotrexate impurity E' 
	

2.3 
'( 2 .4-diaminopteridin-6-yl)methanol, 

24-aminololic acid, 

W-methylfolic acid, 

44 [[( 2- iimino-4- oxo-1,4-dihydropteridin-6-yl)methyl]methylamino] 
benzoic acid. 

4- [[( 2 .4-diaminopteridin-6-yl)methyl]methylaminolbenzoic acid. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to methotrexate and 
methotrexate impurity D is not less than 2.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to methotrexate impurity 
C is not more than the area of the principal peak in the 
chromatogram obtained with solution (b) (3.0 per cent). The 
area of any peak corresponding to methotrexate impurity B is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 

• 
 

cent) The area of any peak corresponding to methotrexate 
impuilty F is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
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Methoxamine H ydrochloride 

OH 
CH3 

, HCI 
NH2 

OCH3 

H 3C0 

C i I H I7NO3,HC1 
	 401. t. 7. 7 

Methoxamine Hydrochloride is all-rac-2-arOluo-142,5 - 

 dimethoxyphenyl)propan-l-ol hydrochloride: 

IP 2018 
	

IP 2018 
METHOTREXATE TABLETS 

	
INDUSTRIAL METHYLATED SPIRIT 

(a) (0.3 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The sum of 
the areas of any other secondary peaks is not more than 
5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 

(a) (0.02 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 2.5 mg of Methotrexate and 
mix with 100.0 ml of the mobile phase with the aid of ultrasound, 
centrifuge and use the supernatant liquid. 

Reference solution (a). A solution containing 0.0025 per cent 

w/v each of methotrexate RS and folic acid in the mobile 

phase. 

Reference solution (b). A 0.0025 per cent w/v solution of 

methotrexate RS in the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 i_tm), 
mobile phase: a mixture of 92 volumes of phosphate 

buffer pH 6.0 and 8 volumes of acetonitrile, 

tlow rate: 1.4 ml per minute, 
spectrophotometer set at 302 nm, 
injection volume: 20 IA. 

Inject reference solution (a). The resolution between the peaks 
due to methotrexate and folic acid is not less than 5.0. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 

than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 20H 22N,,05 in the tablets. 

Storage. Store protected from light and moisture. 

Methoxamine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C I I H I7NO3,HCI, 

calculated on the dried basis. 

Category. Sympathomimetic. 

Dose. By intramuscular injection, 10 to 15 mg; by slow 
intravenous injection, 5 to 10 mg. 

Description. Colourless crystals or white, plate-like crystals 
or a white, crystalline powder; odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methoxamine 

hydrochloride RS or with the reference spectrum of 

methoxamone hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution shows an absorption maximum 
only at about 290 nm; absorbance at about 290 nm, about 0.69. 

C. Dissolve 20 mg in 2 ml of water, add 5 ml of diazotised 

nitroaniline solution and 1 ml of dilute sodium carbonate 

solution. Allow to stand for 2 minutes and add 1 ml of 

1 M sodium hydroxide; a deep red colour is produced which 

is extractable with 1 -butanol. 

D. A 5 per cent w/v solution gives the reactions of chlorides 

(2.3.1). 

Tests 

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution. 

Related substances. Determine by thin-layer chromatography 

(2.4.14), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 86 volumes of chloroform, 

12 volumes of methanol and 2 volumes of strong ammonia 

solution. 

Test solution. Dissolve 0.2 g of the substance under exami-

nation in 10 ml of methanol. 

Reference solution (a). A 0.02 per cent w/v solution of the 

substance under examination in methanol. 

Reference solution (N. A 0.01 per cent w/v solution of 

2,5 -
dimethoxybenzaldehyde in methanol. 

Apply to the plate 51.11 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any spot corresponding to 2,5 dimethoxy -

benzaldehyde in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b). Spray the plate with a 

- 0.3 pet cent.w/V solution of ninhydrin in 1 -butanol containing 

3 per -pen6ifv-of glacial acetic acid and heat at 105 °  for 

5 minutes. Any other secondary spot in the chromatogram 

25-5$ 

obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution (a). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Dissolve 0.5 g in 30 ml of anhydrous glacial acetic 
acid, 15 ml of mercuric acetate solution, warming if necessary. 
Titrate with 0.1 M perchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02477 g of 

Storage. Store protected from light and moisture. 

Methoxamine Injection 

Methoxamine Hydrochloride Injection 

Methoxamine Injection is a sterile solution containing 2 per 
cent w/v of Methoxamine Hydrochloride in Water for 
Injections. 

Methoxamine Injection contains not less than 1.90 per cent 
and not more than 2.10 per cent w/v of methoxamine 
hydrochloride, C li fl i7NO3 , HCI. 

Identification 

A. When examined in the range 230 rim to 360 nm (2.4.7), the 
solution obtained in the Assay shows an absorption maximum 
only at about 290 nm. 

B. Dilute 1 ml with 1 ml of water, add 5 ml of diazotised 
nitroaniline solution and 1 ml of dilute sodium carbonate 
solution. Allow to stand for 2 minutes and add 1 ml of 
1 M sodium hydroxide; a deep red colour is produced which 
is extractable with 1 -hutanol. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. 

Mobile phase. A mixture of 86 volumes of chloroform, 
12 volumes of methanol and 2 volumes of strong ammonia 
solution. 

Test solution. Dilute the injection, if necessary, with water to 
contain 2.0 per cent w/v of Methoxamine Hydrochloride. 

Reference solution (a). Dilute 1 volume of the test solution to 
100 ml with water. 

Reference solution (b). A 0.01 per cent 
2,5-dimethoxybenzaldehyde in methanol. 

y.  

yf 

Apply to the plate 5 IA of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any spot corresponding to 2,5-dimethoxy-
benzaldehyde in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b). Spray the plate with a 
0.3 per cent w/v solution of ninhydrin in 1 -butanol containing 
3 per cent v/v of glacial acetic acid and heat at 105° for 
5 minutes. Any other secondary spot in the chromatogram 
obtained with the test solution is not more intense than the spot 
in the chromatogram obtained with reference solution (a). 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. To a measured volume containing about 100 mg of 
Methoxamine Hydrochloride add sufficient water to produce 
100.0 ml. Dilute 5.0 ml of this solution to 100.0 ml with water. 
Measure the absorbance of the resulting solution at the 
maximum at about 290 nm (2.4.7). Calculate the content of 

1-1 17NO3,HCI taking 137 as the specific absorbance at 
290 nm. 

Storage. Store protected from light. 

Industrial Methylated Spirit 
IMS 

Industrial Methylated Spirit is a mixture of nineteen volumes 
of Ethanol of an appropriate strength and one volume of 
approved wood naphtha. 

Category. Pharmaceutical aid (solvent). 

Description. Clear, colourless, mobile, volatile liquid; odour, 
spirituous and of wood naphtha. 

Identification 

Mix 0.1 ml with 0.05 ml of an 11 per cent w/w solution of 
phosphoric acid and 0.25 ml of dilute potassium 
permanganate solution. After 1 minute add a few mg of 
sodium metabisulphite and shake until the mixture is 
decolorised. Add 1.5 ml of a 50 per cent v/v solution of 
sulphuric acid and a few mg of finely powdered chromotropic 
acid sodium salt, shake well and heat on a water-bath for 
5 minutes; a deep violet colour is produced. 

Tests 

Relative density (2.4.29). Not greater than 0.815. 

Acidity or alkalinity. 25 ml requires not more than 0.2 ml of 
0. M sodium hydroxide to produce a pink colour with 
phefrolphtharein solution and not more than 1.0 ml of 

solutioi) ,9t-  a 1 Mihydrothloric acid is required to produce a red colour 
s-M, with methyl red solution. 

.••".• 
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with stirring into 100 ml of iced water. In a test-tube kept in ice, 

mix thoroughly 1 ml of the solution with 8 ml of 
sulphuric 

acid, 
added dropwise. Heat in a water-bath for exactly 3 minutes 

and cool immediately in ice. When the mixture is cool, carefully 

add 0.6 ml of a solution containing 3 g of 
ninhydrin in 100 ml 

of a 4.55 per cent w/v solution of 
sodium metabisulphite, mix 

well and allow to stand at 25 ° ; a pink colour is produced 

immediately which becomes violet within 100 minutes. 

D. Place 1 ml of solution A on a glass plate. After evaporation 

of the water a thin film is produced. 

Tests 
Appearance of solution. 

Whilst stirring, introduce a quantity 

containing 1.0 g of the dried substance into 50 g of 
carbon 

dioxide-free water 
heated to 90°. Allow to cool, dilute to 1 is 00 g 

with the same solvent and continue stirring until solution 
complete. Allow to stand at 2° to 8° for 1 hour. The resulting 
solution is not more opalescent than opalescence standard 
0S3 (2.4.1), and is not more intensely coloured than reference 

solution YS6 (2.4.1). 

pH (2.4.24). 5.0 to 8.5, determined in solution A. 

Heavy metals (2.3.13).1. 0  g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 

water. 
The resulting solution complies with the limit test for 

chlorides (0.5 per cent). 

Apparent viscosity. 
Not less than 75 per cent and not more 

than 140 per cent of the declared value, determined by the 

following method. To 150 g of water heated to 90° add, with 

•
- fining 6.0 g of the dried substance. 

Labetling. 
The label states the apparent viscosity in millipascal 

torag 

Methylcellulose contains not less than 27.5 per cent and not 

more than 31.5 per cent of methoxyl (-0C1 -13) groups, calculated 

on the dried basis. 

Category. 
Bulk laxative; pharmaceutical aid (tablet excipient; 

that 
suspending agent). 	

stirring, a quantity on a  

Description. 

A white or yellowish white or greyish white Stir with a propeller-type stirrer for 10 minutes, place the flask 

powder or granules; practically odourless; hygroscopic after in a bath of iced 
water, continue the stirring and allow to 

drying. remain in the bath of iced water for 40 minutes to ensure 

solution is complete. Adjust the weight of the solution to 

Identification 	

300 g and centrifuge the solution to expel any trap 
Determine the viscosity at 20° by Method C (2.4.28),ped air. 

Using a 

A. With constant stirring add a quantity containing 1.0 a of shear rate of 10 s - ' . 

previously heated to 90°. Allow to cool, dilute to 100 ml with 
Sulphated ash (2.3.18). No the dried substance into 50 ml of 

car bon dioxide-free water 	 t more than 1.0 per cent. 

carbon dioxide-five vvater and continue stirringn A on a water- 
until solution Loss on drying 

(2.4.19). Not more than 5.0 per cent, determined 

is complete (solution A). Heat 10 ml of solutio 	
drying an oven at 105 ° . 

on 1.0 g by drying in 
 

becomes cloudy or a flocculent precipitate is formed. n 
Assay. 

Weigh 50 mg in a hard gelatin capsule shell place the 
bath with stirring. At temperatures above 40° the solutioO

n 

cooling, the solution becomes clear. 	

capsule and the contents in a 50-ml boiling flask and carry out 

the determination of methoxyl (2.3.29). 

2.5 ml of a 10.0 per cent \,v/v solution of 
tannic acid; 

a ltn1 of 0.1 M sodium thiosulphate 
is equivalent to 0.0005172 g 

B. To 10 ml of solution A add 0.3 ml of 
2 M acetic acid and 

 precipitate is produced which of methoxyl (-OCH3) groups 
yellowish   white, flocculent 

 

, 	Store protected from light and moisture. 

dissolves in 6 Al ammonia. 

seconds of .a 2 per cent w/w solution. 
C.

Without heating completely dissolve 0.2 g in 15 ml of a 

70 per cent wiw solution of sulphuric acid, dour the solution 

2560 

METHYLCELLULOS E  

Appearance of solution. 
Dilute 5.0 ml to 100 ml with water; the 

solution is clear (2.4.1). 

Aldehydes. 
Not more than 50 ppm, determined by the following 

method. To 5.0 ml add 5 ml of water and 1 nil of decolourise
colour 

d 

fuchsin solution and allow to stand fo 	
obtained by treating 

r 30 minutes. Any 

produced is not more intense than that  
in the same manner 5 ml of a 0.005 per cent w/v solution 

of redistilled acetaldehyde in aldehyde-free ethanol 

(95 per cent). 

Non-volatile matter. 
When evaporated and dried at 105°, leave 

not more than 0.01 per cent w/v of residue. 

Storage. 
Store in tightly-closed containers at a temperature 

not exceeding 30°. 

Labelling. 
The label states that it is inflammable.  

Methylcobalamin 

Mecobalamin 

O 

P 
I 	I 
0 

HO 

H 

O 

NH 

CH 3  

OH 

N 

• 

N 	CH3 

CH 3 

C631-191CoN13014P 
	

Mol. Wt. 1344.4 

Mecobalamin is Coa- [a-(5,6-dimethy1-1H-benzoimidazole-1- 
y1)]-Co/3-methylcobamide. 

Mecobalamine contains not less than 98.0 per cent of 
C 63H91 CoN 130 14P, calculated on the anhydrous basis. 

Category. Vitamin. 

Dose. 500 meg orally thrice daily; 500 mcg daily IV/IM. 

Description. A dark red crystalline powder. 

NOTE -- perform the tests and assay in the dark in low-
actininc glassware. 

Identification 

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution of methylcobalamin in hydrochloric 
acid- potassium chloride buffer solution pH 2.0 shows similar 
maxima and intensity as that of reference solutkiii. The Same 
solution of methylcobalamin in phosphate buffer 0-17.0, shows 
similar maxima and intensity as that of reference solution. 

f.  

B. Mix 1 mg of methylcobalamin with 50 mg of potassium 
bisulphate, and fuse by igniting. Cool, break up the mass with 
glass rod, add 3 ml of water, and dissolve by boiling. Add 1 
drop of phenolphthalein solution, then add dropwise sodium 
hydroxide solution until a light red colour develops. Add 0.5 
g of sodium acetate,0.5 ml of dilute acetic acid and 0.5 ml of 
a solution of disodium 1-nitroso-2naphthol-3,6-disulphonate, 
a red orange colour is immediately produced. Then add 0.5 ml 
of hydrochloric acid, and boil for 1 minute, the red colour 
does not disappear. 

Tests 

Appearance of solution. A 0.2 per cent w/v solution in water is 
clear and having red colour. (2.4.1) 

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. 

Test Solution. Dissolve 50.0 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
same solvent. 

Inject the test solution. Run the chromatogram 2.5 times the 
retention time of peak due to mecobalamin. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than 0.5 per cent. The sum of 
areas of all the secondary peaks is not more than 2.0 per cent, 
calculated by area normalisation. 

Water (2.3.43). Not more than 12.0 per cent, determined on 

0.1 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test Solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
same solvent. 

Reference solution (a). A solution containing 0.005 per cent 
w/v each of cyanobolamin and hydroxocohalamin acetate 
in the mobile phase. 

Reference solution (h). A 0.1 per cent w!v solution of 
mecobalamin RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 200 volumes of acetonitrile 

and 800 volumes of 0.02 M phosphate buffer solution 
pH 3.5, add 3.76 g of sodium 1-hexane sulphonate. 

- flow rate: 1 ml per minute, 
spectrophotometer set at 266 nm, 

..injection volume: 10 pl. 

Rptention time of the principal peak is about 12 minutes. 

Methylcellulose 
Cellulose Methyl Ether 
Methylcellulose is a cellulose having some of the hydroxye  

l 

groups in the form of the methyl ether. ber indicative of the 
Various grades arc 

available and are distinguished by a num  
apparent viscosity in millipascal seconds of a 2 per cent w/w 

solution measured at 20°. 
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Inject reference solutions (a) and (b). The test is not valid 
unless, the resolution between the peaks due to cyanocobamin 
and hydroxocobalamin is not less than 3.0 obtained with 
reference solution (a) and the column efficiency of the principal 
peak is not less than 6000 theoretical plates obtained with 
reference solution (b), and the relative standard deviation for 
replicate injections is not more than 1.0 per cent obtained with 
reference solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of C631-191CoN 13014R 

Storage. Store protected from light and moisture. 

Methyldopa 

, 1 1  / 2 H 20 

HO 

OH 

C 10F1 )11\104, 11/411,0 	 Mol. Wt. 238.2 

Methyldopa is 3-(3,4-dihydroxypheny1)-2-methyl - L -alanine 

sesquihydrate. 

Methyldopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of C 101-113N04, calculated on the anhydrous 

basis. 

Category. Antihypertensive. 

Dose. The equivalent of 0.5 to 3 g of anhydrous methyldopa, 
daily, in divided doses. 

Description. A white to yellowish white, fine powder which 
may contain friable lumps. 

Identification 

Test A may he omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyldopa 

RS or with the reference spectrum of methyldopa. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1 M hydrochloric acid shows 
an absorption maximum only at about 280 nm; absorbance at 
about 280 nm, about 0.46. 

C. Determine by thin-layer chromatography (2.4:17), coating_ 

the plate with microcrystalline cellulose. 

Mobile phase. A mixture of 50 volumes of 1 -butanol, 

25 volumes of glacial acetic acid and 25 volumes of water. 

Test solution. Dissolve 0.1 g of the substance under exami-
nation in 10 ml of 1 M hydrochloric acid. 

Reference solution. A I per cent w/v solution of methyldopa 

RS in 1 M hydrochloric acid. 

Apply to the plate 5µl of each solution. After development, 
dry the plate in a current of warm air, and spray with a solution 
freshly prepared by mixing equal volumes of a 10 per cent 
w/v solution of ferric chloride and a 5 per cent w/v solution 

of potassium ferricyanide. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 

D. To 10 mg add 3 drops of a 0.4 per cent w/v solution of 

ninhydrin in sulphuric acid; a dark purple colour is produced 
within 5 to 10 minutes. Add 0.15 ml of water; the colour changes 

to pale brownish yellow. 

solution of sodium nitrite and 45 volumes of a 0.3 per cent 
w/v solution of 4-nitroaniline in a mixture of 80 volumes of 
hydrochloric acid and 20 volumes of water. Dry it in a current 
of warm air and spray with a 20 per cent w/v solution of sodium 
carbonate and examine immediately. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots. 

Heavy metals (2.3.13). Dissolve 2.0 g in 10 ml of water, add 2 ml 
of dilute acetic acid and dilute to 25 ml with water. The solution 
complies with the limit test for heavy metals, Method A 
(10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 percent. 

Water (2.3.43). 10.0 to 13.0 per cent, determined on 0.4 g. 

Assay. Weigh 0.4 g and dissolve in 15 ml of anhydrous formic 
acid, 30 ml of anhydrous glacial acetic acid and 30 ml of 
dioxan. Titrate with 0.1 M perchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02112 g of 
CloHl3N04. 

Storage. Store protected from light and moisture. 

Methyldopa Tablets 
Methyldopa Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
anhydrous methyldopa, C 10H 13N04. The tablets are coated. 

Usual strengths. The equivalent of 125 mg, 250 mg and 
500 mg of anhydrous methyldopa. 

Identification 

Remove the coating from a suitable quantity of the tablets by 
washing with chloroform. To a quantity of the powdered tablet 
cores containing 5 g of anhydrous methyldopa add 35 ml of a 
mixture of equal volumes of chloroform and methanol and 
shake for 3 minutes. Centrifuge and discard the supernatant 
liquid. Repeat the operation with a further 35 ml ofa mixture of 
equal volumes of chloroform and methanol. Dry the residue 
in a current of nitrogen, add 20 ml of methanol and 15 ml of 
2 M hydrochloric acid, shake for 2 minutes and filter. Adjust 
the pH of the filtrate to 4.9 with 5 M ammonia, allow to stand 
for several hours at 2° to 8° and filter. Wash the precipitate 
with 15 ml of water and dry it at 50° at a pressure not exceeding 
0.7 kPa for 3 hours. Reserve a portion of the residue for the 
test for Specific optical rotation. The remainder &the residue 
complies with tests A and B. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyldopa 
RS or with the reference spectrum of methyldopa. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1111 hydrochloric acid shows 
an absorption maximum only at about 280 nm; absorbance at 
about 280 nm, about 0.46. 

C. To a quantity of the powdered tablets containing 10 mg of 
anhydrous methyldopa, add 3 drops of a 0.4 per cent w/v 
solution of ninhydrin in sulphuric acid; a dark purple colour 
is produced within 5 to 10 minutes. Add 0.15 ml of water; the 
colour changes to pale brownish yellow. 

D.To 10 mg of the powdered tablets add 2 ml of 0.1 Msulphuric 
acid, 2 ml of ferrous sulphate-citrate solution and 0.5 ml of 
dilute ammonia solution; a dark purple colour is immediately 
produced. 

Tests 

Optical rotation (2.4.22). - 0.98° to -1.09°, determined on a 
solution prepared by dissolving a weighed quantity of the 
residue obtained in the Identification test containing 0.39 g of 
C wH I3N04  in sufficient aluminium chloride solution to 
produce 10.0 ml. The content of C 11IH 13N04  in the residue used 
for the test may be determined by titrating with 0.1 M 
perchloric acid, using 0.2 g of the residue, crystal violet 
solution as indicator. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02112 g of 
CloH13N04. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Dissolve a quantity of 
the powder containing 0.1 g of anhydrous methyldopa dissolve 
as completely as possible in sufficient 0.05M sulphuric acid 
to produce 100 ml and filter. To 5 ml of the filtrate add 2 ml of 
ferrous .sulphate-citrate solution, 8 ml of glvcine buffer 
solution and sufficient water to produce 100 ml. Carry out the 
test simultaneously using 5 ml ofa 0.11 per cent w/v solution 
of methyldopa RS in 0.05 Msulphuric acid , instead of 5 ml of 
the filtrate, beginning with the words, " add 2 ml of ferrous 
sulphate - citrate solution...... Measure the absorbance of 
the test solution and the reference solution at about 545 nm 
(2.4.7) using as a blank solution, prepared by diluting 2 ml of 
ferrous sulphate-citrate solution, 8 ml of glycine buffer 
solution and sufficient water to produce 100 ml. Calculate the 
content of C loH 

Tests 

Appearance of solution. A 4.0 per cent w/v solution in 

1 M hydrochloric acid is not more intensely coloured than 
reference solution BYS6 or BS6 (2.4.1). 

Acidity. Dissolve 1.0 g in 100 ml of carbon dioxide-free water 

with the aid of heat, add 0.15 ml of methyl red solution and 

titrate with 0.1 M sodium hydroxide; not more than 0.5 ml is 

required to produce a pure yellow colour. 

Optical rotation (2.4.22). -1.10° to -1.23°, determined in a 
solution prepared by dissolving a quantity containing 2.2 g of 
the anhydrous substance in 50.0 ml of aluminium chloride 

solution. 

3-Methoxy compound and related substances. Determine by 
thin-layer chromatography (2.4.17), coating the plate with 
microcrystalline cellulose. 

Mobile phase. A mixture of 65 volumes of 1-hutanol, 

25 volumes of water and 15 volumes ofglacial acetic acid. 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml ofa mixture of 96 volumes of methanol 

and 4 volumes of 7 M hydrochloric acid. 

Reference solution (a). A 0.005 per cent w/v solution of 

3-methoxvmethyldopa RS in methanol. 

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a). 

Apply to the plate 10 i.t1 of each of the test solution and 

referetice solution (a) and 20µl of reference solution (b). After 
developmentcdry the plate immediately in a current of warm 
air and spray with a mixture of 5 volumes of a 5 per cent w/v 

Z562 2563 

13N04 in the tablets. 

Storage. Store protected from light and moisture. 

' Labefling. The label states the strength in terms of the 
equivalent amount of anhydrous methyldopa. 
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Methyldopa and Hydrochlorothiazide 
Tablets 
Methyldopa and Hydrochlorothiazide Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of methyldopa, C 1 0H13N04 
hydrochlorothiazide, C 7HRCIN304S2. 

Usual strength. 250 mg methyldopa and 15 mg 
hydrochlorothiazide. 

Identification 

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the principal 
peaks in the chromatogram obtained with the reference 
solution. 

B. Shake a quantity of the powdered tablets containing 10 mg 
of methyldopa add 0.15 ml of solution of ninhydrin in sulphuric 

acid (l volume in 250 volume). A dark purple colour is produced 
within 5 to 10 minutes. The colour changes to pale brownish 
yellow on adding of 0.15 ml of water. 

Tests 

Dissolution (2.5.2). 

For Methyldopa - 

Apparatus. No 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 

Speed and time. 50 rpm and 30 minutes. 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. Reject the first few ml of the filtrate. 

Reference solution. A 0.0275 per cent w/v solution of 

methyldopa RS in dissolution medium. 

Solution A. A solution containing each of 1.0 per cent wlv 
solution of ferrous sulphate, 2.0 per cent w/v solution of 

potassium sodium tartrate, and 0.1 per cent w/v solution of 

.sodium bisulphite in water. 

Solution B. 5.0 per cent w/v solution of ammonium acetate in 

20 per cent v/v ethanol and adjusted to pH 8.5 with 
6 M ammonium hydroxide. 

Transfer an aliquot of the test solution containing 2-3 mg 
of methyldopa to a 100.0 ml volumetric flask. Adjust the final 
volume, if necessary, with medium to 100.0 ml. To a second 
100.0 ml volumetric flask add 10.0 ml of reference solution, 
and to a third 100.0 ml volumetric flask add 10.0 ml 
of medium use as a blank. Pipette 5.0 ml of solution A into 
each flask, dilute with solution B to volume, and mix. measure 
the absorbance of the reference solution and -the•test 
solution at the wavelength of maximum at about 520nm (2:4.7). 
Using the blank. 

D. Not less than 80 per cent of the stated amount of C10H13N04. 

For Hydrochlorthiazide - 

Apparatus. No 1, 
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume 
of the filtrate with dissolution medium. Measure the 
absorbance of the resulting solution at the maximum at about 
317 nm (2.4.7). 

Calculate the content of hydrochlorothiazide, C 7H8C1N 304S2 
 in the medium from the absorbance obtained from a solution 

of known concentration of hydrochlorothiazide RS in 

dissolution medium. 

D. Not less than 80 per cent of the stated amount of 
C71-18C1N304S2. 

Assay. Determine by liquid chromatography (2.4.14) 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 250 mg of Methyldopa add 
50.0 ml of water, 25.0 ml of acetonitrile and 13.0 ml of 

1 Mhydrochloric acid and disperse with the aid of ultrasound 
for 5 minutes, cool, dilute to 250.0 ml with water and filter. 

Reference solution. Dissolve suitable quantity of methyldopa 

RS to a volumetric flask to prepare 1 mg per ml solution and 
add a quantity of hydrochlorthiazide RS corresponds to the 

ratio of hvdrochlorthiazide to methyldopa in a mixture of 

1 volume of water, 1 volume of acetonitrile, and 0.5 volume of 

1 M hydrochloric acid. Dilute with water to volume. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes of a buffer solution prepared by dissolving 
11.04 g of monobasic sodium phosphate in 1000 ml 

of water, adjusted to pH 2.8 with orthophosphoric acid. 

flow rate: 2 ml per minute, 
spectrophotometer set at 270 nm, 

- injection volume: 104 

Inject the reference solution. The test is not valid unless the 
resolution between methyldopa and hydrochlorothiazide is 
not less than 6.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the contents of C 101-1 131\104 and C 7 H 8C1N 304S2  in the 

Storage. Store protected from moisture. 

C20H25N30,,C4H404 	 Mol. Wt. 455.5 

Methylergometrine Maleate is 9,10-didehydro-N-RS)-1- 
( hydroxymethyl)propy 1 ] -6-methylergolin(813-carboxamide 
hydrogen maleate. 

Methylergometrine Maleate contains not less than 95.0 per 
cent and not more than 105.0 per cent of C20H25N302,C41-1404, 
calculated on the dried basis. 

Category. Uterine stimulant. 

Dose. Orally, 250 sg to 500 [tg; by subcutaneous, intramuscular 
or intravenous injection, 100 pig to 200 pg. 

Description. A white or faintly yellow, crystalline powder; 
odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylergometrine maleate RS. 

B.A 1.0 per cent w/v solution shows a blue fluorescence. 

C. Dissolve 0.25 mg in 1 ml ofglacial acetic acid containing a 
trace of ferric chloride solution and add carefully 1 ml of 
sulphuric acid and shake well; a deep blue colour is produced. 

Tests 

pH (2.4.24). 4.4 to 5.2, determined in a 0.02 per cent w/v solution. 

Specific optical rotation (2.4.22). +44.0° to +50°, determined at 
20° in a 0.5 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE--Carry out the lest protected from light. 

Test solution. Dissolve 25 mg of the substance under 
examination in 15 ml of mobile phase B and dilute to 50.0 ml 
with water. 

Reference solution (a). Dilute I .0 ml of the test solution .to 

Time 
(in min) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 
2 85 15 
7 65 35 
12 65 35 
17 20 80 
19 20 80 

Name Relative 
retention time 

Methylergometrine impurity A' 0.2 
Methylergometrine impurity B 2  0.5 
Methylergometrine impurity C 3  0.6 
Methylergometrine impurity D 4  0.7 
Methylergometrine (Retention time: 
about 12 minutes) 1.0 
Methylergometrine impurity IS 1.1 
Methylergometrine impurity E6  1.14 
Methylergometrine impurity F' 1.2 
Methylergometrine impurity G' 1.3 
Methylergometrine impurity H 9  1.4 
I(6aR,9/0-7-m ethy 1-4,6,6a, 7,8, 9 -hexahydroindolo[4,3 7/Aquin o li ne-9- 
carboxylic acid, 

2(6aR,95)-7-methyl -4,6,6a ,7,8,9- hexahydroindolo[4.3-Mquinolinc-9- 
carboxylic acid, 

'OaR,9R)-7-meth y l-4,6,6a ,7,8,9- hexahydroindolo[4,3-fgiquinoline-9- 
carboxamide, 

'ergornetrine. 

'10-cpi-methylergonictrine, 

"(6aR,95)-7-m ethy 1-4,6,6 a ,7,8,9- hcxahydroindolo[4,3 7/Aquinolinc-9- 
carboxiimide, 

'ergomet ri nine, 

'methysergide, 

"methylergometrininc. 

Inject referptroe solution (a). The test is not valid unless the 
colurnIn efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

and 

10.0 ml with water. 

Reference solution (h). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with water. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3.5 

- mobile phase: A. a 0.2 per cent w/v solution of 
ammonium carbamate, 

B. a mixture of equal volumes of 
acetonitrile and water, 

- a gradient programme using the conditions given below, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 310 urn, 
- injection volume: 20 pl. 

2.565 
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Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to methylergometrine impurity I is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). The area of any peak corresponding to 
methylergometrine impurity C is not more than twice the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The area of any peak 
corresponding to methylergometrine impurities A, B, D, E, F, 

G and H is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.15 per cent). The area of any other secondary peak is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than 6 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.6 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying at 80° at a pressure not exceeding 2.7 kPa 

for 3 hours. 

Assay. Weigh 20 mg and dissolve in sufficient water to produce 

100.0 ml; dilute 20.0 ml of this solution to 100.0 ml with water. 

To 3.0 ml add 6.0 ml of dimethylamino-benzaldehyde reagent, 
mix. cool in running water for 5 minutes and add sufficient 
reagent to produce 10.0 ml. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm (2.4.7), 

using as the blank a solution prepared in the same manner 
omitting the substance under examination. Calculate the 

content of C 20 11 2 ,N 302, C 4 1-1 404  from the absorbance obtained 

by repeating the Assay using methylergometrine maleate RS 

in place of the substance under examination. 

Storage. Store protected from light, in an atmosphere of 
nitrogen, at a temperature between 2° to 8°. 

Tests 

pH (2.4.24). 2.7 to 3.5. 

Related substances. Protect the solutions from light 

throughout the test. 

Determine by thin-layer chromatography (2.4.17), coating the 

plate with .silica gel GF254. 

Mobile phase. A mixture of 10 volumes of chloroform and 

1 volume of methanol. 

Test solution. Transfer a volume containing 1 mg of 
Methylergometrine Maleate to a separating funnel, add 1 ml 

of sodium bicarbonate solution and extract with three 

quantities, each of 5 ml, of chloroform. Evaporate the combined 
extracts to dryness at room temperature at a pressure not 
exceeding 0.7 kPa. Dissolve the residue in 0.25 ml of methanol 

and centrifuge, if necessary. 

Reference solution (a). A 0.4 per cent w/v solution of 

methylergometrine maleate RS in methanol. 

Reference solution (b). A 0.012 per cent w/v solution of 
methylergometrine maleate RS in methanol. 

Place a beaker containing 25 ml of strong ammonia solution 
in the developing chamber, cover the chamber and allow to 
equilibrate for 30 minutes. Apply to the plate 25 ml of each 
solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. Spray the plate with a solution 

containing 0.8 g of 4-dimethylaminobenzaldehyde in a mixture 

of 90 ml of ethanol and 10 ml of sulphuric acid. Dry in a 

current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Bacterial endotoxins (2.2.3). Not more than 1.7 Endotoxin Units 

per i.tg_of methylergometrine maleate. 

Other tests. -Comply with the tests stated under Parenteral 

Preparations (Injections). 

plug of cotton moistened with chloroform. Repeat the 
extraction with a further 2 ml of chloroform and filter. Evaporate 
the combined extracts to dryness at room temperature at a 
pressure not exceeding 0.7 kPa, dissolve the residue in 0.25 ml 
of methanol and centrifuge, if necessary. 

Reference solution (a). A 0.4 per cent w/v solution of 
methylergometrine maleate RS in methanol. 

Reference solution (b). A 0.012 per cent w/v solution of 
methylergometrine maleate RS in methanol. 

Place a beaker containing 25 ml of strong ammonia solution 
in the developing chamber, cover the chamber and allow to 
equilibrate for 30 minutes. Apply to the plate 25 ill of each 
solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. Spray the plate with a solution 
containing 0.8 g of 4-dimethylaminobenzaldehyde in a mixture 
of 90 ml of ethanol and 10 ml of sulphuric acid. Dry in a 
current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Crush one tablet and transfer to a separating funnel with the 
aid of not more than 5 ml of water and add 3 ml of a 5 per cent 
w/v solution of.sodium carbonate. Extract with four quantities, 
each of 5 ml, of chloroform. Filter the extracts through a plug 
of cotton moistened with chloroform into a 100-ml separating 
funnel. Add 2.0 ml of water and 10.0 ml of 4-dimethylamino-
benzaldehyde reagent.and shake vigorously for at least 90 
seconds. Allow to stand for 30 minutes and discard the 
chloroform layer. Transfer the aqueous layer to a stoppered-
tube and allow to stand for 60 minutes. Measure the absorbance 
of the resulting solution at the maximum at about 550 nm (2.4.7), 
using as the blank a mixture of 2.0 ml of water and 10.0 ml of 
4-dimethylaminobenzaldehyde reagent. Calculate the content 
ofC191123N302,C4H40, in the tablet from the absorbance obtained 
by carrying out the following operation simul-taneously. 
Weigh 12 mg of methylergometrine maleate RS and dissolve 
in sufficient water to produce 200.0 ml. To 2.0 ml add 10.0 ml of 
4-dimethylaminobenzaldehyde reagent, mix and cool in 
running water for 5 minutes. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm, using as 
the blank a mixture of 2.0 ml of water and 10.0 ml of 
4-dimethylamino-benzaldehyde reagent. 

Other tests. Comply with the tests stated under Tablets. 

methylergometrine maleate, C2oH25N302,C4H4 04• 

Usual strength. 20014 per ml. 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. It exhibits a blue fluorescence. 

C. To a volume containing 0.1 mg of Methylergometrine 
Maleate add 0.5 ml of water and 2 ml of 4-dimethylamino-

benzaldehyde reagent; after a few minutes a deep blue colour 

is produced. 

Assay. Protect the solutions from light throughout the Assay. 

To 1.0 ml add sufficient water to produce a solution containing 
0.04 mg of Methylergometrine Maleate per ml. To 3.0 ml add 
6.0 ml of dimethylaminobenzaldehyde reagent, mix, cool in 
running water for 5 minutes and add sufficient reagent to 
produce 10.0 ml. Measure the absorbance of the resulting 
solution at the maximum at about 550 nm (2.4.7), using as the 
blank a solution prepared in the same manner omitting the 
substance under examination. Calculate the content of 
C2OH25N302,C4H404 from the absorbance obtained by 
repeating the Assay using methylergometrine maleate RS in 
place of the substance under examination. 

Storage. Store protected from light. 

Methylergometrine Tablets 
Methylergometrine Maleate Tablets; Methylergonovine 
Maleate Tablets; Methylergonovine Tablets 

Methylergometrine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
methylergometrine maleate, C20H25N302,C41-1404. 

Usual strength. 125 pg. 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. Extract a quantity of the powdered tablets containing 1 mg 
of Methylergometrine Maleate with 10 ml of water, filter and 
wash the residue with sufficient water to produce 10 ml; the 
solution has a blue fluorescence. 

C. To 2 ml of the solution obtained in test B add 4 ml of 
4-dimethylaminobenzaldehyde reagent; a deep blue colour 
is produced after a few minutes. 

Tests 

Related substances. Protect the solutions from light 
throughout the test. 

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. 

Mobile phase. A mixture of 10 volumes of chloroform and 
1 volume of methanol. 

Test solution. To a quantity of the powdered tablets containing 
1 mg of Methylergometrine Maleate add 5 ml -of-vpater,.1 tn1 of 
sodium bicarbonate solution and 2 ml of ch/oroPrm. Shake. 
allow to separate and filter the chloroform ...layer through a 

Methylergometrine Injection 
Methylergometrine Maleate Injection; Methylergonovine 
Maleate Injection; Methylergonovine Injection 

Methylergometrine Injection is a sterile solution of 
Methylergometrine Maleate in Water for Injections free from 

dissolved air.  

Methylergometrine Injection contains not less than 90.{} per 

cent and not more than 110.0 per cent of the stated amount of 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 2 mg of Methylergo-metrine Maleate, 
dissolve in 50-ritl of a 1 per cent w/v solution of tartaric acid. 
To 3.0 ml add: 6.0 ml ofdimethylaminobenz -aldehyde reagent, 
mix, cool in running water for 5 minutes and add sufficient 
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Determine by liquid chromatography (2.4.14) a.Oescribed.in  
the Assay with the following modifications. 
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reagent to produce 10.0 ml. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm (2.4.7), 
using as the blank a solution prepared in the same manner 
omitting the substance under examination. Calculate the 

content of C 20 1-1 25N302,C4H404 from the absorbance obtained 

by repeating the Assay using methylergometrine maleate RS 

in place of the substance under examination. 

Storage. Store protected from light and moisture. 

Methylparaben 
Methyl Hydroxybenzoate 

COO C H3  

OH 

C81-1803 
	 Mol. Wt. 152.2 

Methylparaben is methyl 4-hydroxybenzoate. 

Methylparaben contains not less than 98.0 per cent and not 
more than 102.0 per cent of C 8 1-1 803 . 

Category. Pharmaceutical aid (antimicrobial preservative). 

Description. Colourless crystals or white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methylparaben 

RS. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0005 per cent wily solution in ethanol (95 per cent) shows 

an absorption maximum at about 258 nm; absorption at about 
258 nm, 0.52 to 0.56. 

C. Boil 10 mg with 10 ml of water, cool and add 0.05 ml of ferric 

chloride solution; a reddish violet colour is produced. 

D. Dissolve 0.1 g in 2 ml of ethanol (95 per cent), boil and add 

0.5 ml of mercuric nitrate solution; a precipitate is formed and 

the supernatant liquid becomes red. 

Acidity. Dissolve 1.0 g in sufficient ethanol (95 per cent) to 

produce 10 ml. To 2 ml of the solution add 3 ml of ethanol 

(95 per cent), 5 ml of carbon dioxide-free water and 0.1 ml of 

bromocresol green solution. Not more than 0.1 ml of 

0.1 M sodium hydroxide is required to change the colour of 

the solution. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 

examination in 2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of this solution to 100.0 ml with 
the mobile phase. 

Reference solution (a). Dissolve 5 mg of 4-hydroxybenzoic 

acid (methylparaben impurity A), and 5 mg of the substance 
under examination in the mobile phase and dilute to 100.0 ml 
with the mobile phase. Dilute 1.0 ml of this solution to 10.0 ml 
with the mobile phase. 

Reference solution (h). Dissolve 50 mg of methy/parahen RS 

in 2.5 ml of methanol and dilute to 50.0 ml with the mobile 
phase. Dilute 10.0 ml of this solution to 100.0 ml with the 

mobile phase. 

Reference solution (c). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
10.0 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 [tm), 

- mobile phase: a mixture of 35 volumes of 0.68 per cent 
w/v solution of potassium dihvdrogen phosphate, and 

65 volumes of methanol, 

- flow rate: 1.3 ml per minute, 
- spectrophotometer set at 272 nm, 
- injection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to methylparaben and methyl 
paraben impurity A is not less than 2.0. The relative retention 
time with reference to methyparaben for 4-hydroxybenzoic 
acid (methyparaben impurity A) is about 0.6. 

Inject reference solution (c) and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak due to methylparaben impurity A multiplied by 1.4 
is not more than the area the principal peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent). The sum of areas of all the secondary 

peak-sis- not-rriore than twice the area of the principal peak in 

the chromatogram obtained with reference solution (c) (1.0 
per dent). Ignore the peak with an area less than 0.2 times the 

area of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent). 

Chlorides (2.3.12). Heat 2.0 g with 100 ml of water, cool, add 
sufficient water to restore the original volume, and filter. 25 ml 
of the filtrate complies with the limit test for chlorides 
(500 ppm). 

Sulphates. To 10 ml of the filtrate obtained in the test for 
Chloride add 0.15 ml of dilute hydrochloric acid and 0.1 ml of 
barium chloride solution; no turbidity is produced within 
10 minutes. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 
Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 8 H803 . 
Storage. Store protected from light and moisture. 

Methylphenidate Hydrochloride is methyl a-pheny1-2- 
piperidineacetate hydrochloride. 

Methylphenidate Hydrochloride contains not less than 98.0 
per cent and not more than 102.0 per cent of C I4H 19NO2 ,HC1, 
calculated on the dried basis. 

Category. CNS stimulant. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylphenidate hydrochloride RS or with the reference 
spectrum of methylphenidate hydrochloride. 

B. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Related substances. NOTE - If ethylphenidate or bis-
methylphenidate is a known process impurity Procedure 2 
is recommended. 

Method A 

Reference solution (a). A 0.0005 per cent w/v solution of 
methylphenidate hydrochloride RS in the mobile phase. 

Name 	 Relative 
retention time 

Erythro(R,S) isomer' 	 0.58 
Methylphenidate impurity A2 

	
0.85 

Methylphenidate 	 1.0 
'methyl (RS,SR)-2-phenyl-2-(piperidin-2-yl)acetate, 

2(RS , RS)2-Phenyl-2-(piperidin-2-yl)acetic acid. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylphenidate impurity 
A and methylphenidate is not less than 2.5 and the tailing 
factor is not more than 3.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to erythro(R,S) isomer is not more than the 0.15 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.15 per cent). The area 
of any peak due to methylphenidate impurity A is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any other secondary peak is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). The sum of the areas of all 
the secondary peaks is not more the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.0 
per cent). 

Method B 

NOTE - Perform this test only if ethylphenidate or bis-1,2-(- 
carboxymethylbenzyl) piperidine is a known process 
impurity. 

Test solution. Dissolve 5 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A. 

Reference solution (a). A 0.0005 per cent w/v solution of 
methylphenidate hydrochloride RS in mobile phase A. 
Reference solution (b). A solution containing 0.05 per cent 
w/v of methylphenidate hydrochloride RS, 0.0003 per cent w/ 
v each of methylphenidate impurity A RS, phenvlacetic acid 
RS, methylphenidate hydrochloride erythro isomer .volution 
RS in mobile phase A. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octcylsilane bonded to porous silica (5 pm), 
- column temperature: 40°, 

phase: A. a mixture of 7 volumes ofacetonitrile 
and 43 volumes of solution prepared by adding 4 ml of 

famine to 1000 ml of buffer solution prepared by 

Tests 

Appearance of solution. A 10.0 per cent wlv solption in ethanol 

(95 per cent) is clear (2.4.1), and not more intenSely colOured. 
than reference solution BYS6 (2.4.1). 
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dissolving 5.7 g of monobasic ammonium phosphate 
and 1.6 g of 1-octanesulphonate sodium in 1000 ml of 
water, adjusted to pH 2.9 with orthophosphoric acid, 

B. a mixture of 4 volumes of acetonitrile 
and 1 volume of buffer solution, 

- a gradient programme using the conditions given below. 
- flow rate: 2.8 ml per minute, 

spectrophotometer set at 220 nm, 
- injection volume: 101.11. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 

7 65 35 

10 50 50 

12 50 50 

13 90 10 

16 90 10 

Name 
	 Relative 	Relative 

retention time response factor 

Methylphenidate impurity At 
	

0.55 
	

1.1 

Phenylacetic acid 
	

0.67 
	

1.0 

Erythro(R,S) isomer' 
	

0.8 
	

1.0 

Methylphenidate 
	

1.0 

Ethylphenidate 3 
	

1.22 
	

0.9 

Bis-methylphenidate4 
	

1.8 
	

2.6 

l(RS,SR)2-Phenyl-2-(piperidin-2-yl)acetic acid, 

2methyl (RS.SR)-2-phenyl-2-(piperidin-2-yl)acetate, 

'ethyl (RR,SS)-2-phenyl-2-(piperidin-2-ypacetate. 

4  1,2-Bis(carboxymethylbenzyl)piperidine. 

Inject reference solution (b). The test is not valid unless the 
resolution between methylphenidate impurity A and 
phenylacetic acid is not less than 2.7 and between phenylacetic 
acid and erythro isomer is not less than 3.6; the tailing factor 
for the methylphenidate peak is not more than 2.0 and the 
relative standard deviation for replicate injections for 
methylphenidate peak is not more than 2.0 per cent and not 
more than 5.0 per cent for methylphenidate impurity A , 
phenylacetic acid and methylphenidate hydrochloride 
erythroisomer. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to methylphenidate impurity A and erythro(R,S) 
isomer is not more than the 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the princip4leak.in the 
chromatogram obtained with reference solutiortAa) (0.-I per' 
cent). The sum of the areas of all the second n' peaks is not 

more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in a vacuum at 60° for 4 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 5 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). A 0.05 per cent w/v solution of 
methylphenidate hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.0005 per cent 
w/v of methylphenidate impurity A RS and 0.05 per cent w/v 
of methylphenidate hydrochloride RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 1 volume of methanol and 2 

volumes of 0.27 per cent w/v solution of monobasic 
potassium phosphate, adjusted to pH 4.6 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 209 nm, 
- injection volume: 10 pl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylphenidate impurity 
A and methylphenidate is not less than 2.5, the tailing factor is 
not more than 3.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent for the 
methylphenidate peak. 

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 

Calculate the content of C I4H 19NO2,HC1. 

Storage. Store protected from moisture. 

Methylphenidate Hydrochloride 
Prolonged-release Tablets 
Methylphenidate Hydrochloride Extended-release 
Tablets; Methylphenidate Hydrochloride Sustained- 
release Tablets 

"11,10ij7lphenidelie Hydrochloride Prolonged-release Tablets 
tnaniOctured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 

interchangeable, as the dissolution profile of the product for 
the different manufacturer may not be the same." 

Methylphenidate Hydrochloride Prolonged-release Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of methylphenidate hydrochloride, 
C 141-1 19NO2,HC1. 

Usual strengths. 1 0 mg: 20 mg; 18 mg; 36 mg. 

Identification 

A. Place a portion of powdered tablets containing 100 mg of 
methylphenidate hydrochloride in a 100-m1 beaker. Add 20 ml 
of chloroform, stir for 5 minutes, and filter, collecting the filtrate. 
Evaporate the filtrate to about 5 ml. Add ethyl ether slowly, 
with stirring, until crystals form. Filter the crystals, wash with 
ethyl ether, and dry at 80° for 30 minutes. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylphenidate hydrochloride RS or with the reference 
spectrum of methylphenidate hydrochloride. 

B. In the Related substances, methylphenidate hydrochloride 
peak in the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). Complies with the test stated under 
Tablets. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture A.10 volumes of acetonitrile and 30 volumes 
of acidified water, adjusted to pH 3.0 with orthophosphoric 
acid. 

Solvent mixture B. 10 volumes of acetonitrile and 10 volumes 
of methanol. 

Test solution. Disperse a quantity of powdered tablets 
containing 10 mg of Methylphenidate Hydrochloride in 
solvent mixture B with the aid of ultrasound and dilute to 
10.0 ml with solvent mixture B. Dilute 1.0 ml of this solution to 
10.0 ml with solvent mixture A and centrifuge it. 

Reference solution. A solution containing 0.00002 per cent 
w/v of methylphenidate hydrochloride RS, 0.00005 per cent 
w/v of methylphenidate hydrochloride erythro isomer from 
methylphenidate hydrochloride erythro isomer solution RS 
(this solution contains 0.5 mg of methylphenidate 
hydrochloride erythro isomer per ml in methanol) and 0.00015 
per cent w/v of methylphenidate impurity A RS in solvent 
mixture A. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm;Neked"with 

octadecylsilane bonded to porous silica (5 pm), 

- mobile phase: dissolve 2 g of 1 -octanesulphonic acid 
sodium in 730 ml of water, adjusted to pH 2.7 with 
orthophosphoric acid, mix with 270 ml of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 25 

Name 	 Relative 
retention time 

Methylphenidate impurity A' 
	

0.47 

Erythroisomer2 
	

0.65 

Methylphenidate hydrochloride 	 1.0 

'a-phenyl-2-piperidineacetic acid, 

'methyl (RS,SR)-2-phenyl-2-(piperidin-2-y1) acetate. 

Inject the reference solution. The test is not valid unless the 
resolution between the methylphenidate and erythro isomer 
peaks is not less than 6.0 and the tailing factor for the 
methylphenidate peak is not more than 2.0. 

Inject the refrence solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 

In the chromatogram obtained with the test solution, the area 
of any peak corresponding to Methylphenidate impurity A is 
not more than the area of the Methylphenidate impurity A 
peak in the chromatogram obtained with the reference solution 
(1.5 per cent). The area of any peak corresponding to 
erythroisomer is not more than the area of the methylphenidate 
hydrochloride erythro isomer in the chromatogram obtained 
with the reference solution (0.5 per cent). The area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 12.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.5 per 
cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Internal standard solution. A 0.04 per cent w/v solution of 
phenylephrine hydrochloride in the mobile phase. 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of Methylphenidate 
Hydrochloride with 70 ml of the mobile phase with the aid of 
ultrasound for 15 minutes. Cool and dilute to 100.0 ml with the 
mobile phase, filter. To 10.0 ml of this solution, add 5.0 ml of 
the internal standard solution. 

Reference solution. A 0.02 per cent w/v solution of 
methyrphenidnte hydrochloride RS in the mobile phase. To 
10.0 ml of this solution, add 5.0 ml of the internal standard 
solution. 
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (3 to 
10 p.m), 

- mobile phase: a mixture of 40 volumes of methanol, 30 
volumes of acetonitrile and 30 volumes of buffer 
solution prepared by dissolving 1.64 g of anhydrous 

sodium acetate in 900 ml of water, adjusted to pH 4.0 
with acetic acid and dilute to 1000 ml with water, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 50 p.1. 

The relative retention time with reference to methylphenidate 
hydrochloride for phenylephrine hydrochloride is about 0.8. 

Inject the reference solution. The test is not valid unless the 
resolution between methylphenidate hydrochloride and 
internal standard peaks is not less than 2.0, the relative 
standard deviation from the peak response ratios of the 
methylphenidate hydrochloride to the internal standard is not 
more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C 1411 19NO2,HCI in the tablets from the 
peak response ratios of methylphenidate hydrochloride to 
the internal standard obtained with the reference solution and 
the test solution respectively. 

Storage. Store protected from moisture. 

Methylprednisolone 

H C 
O

' --OH 

6H3 

C22H3005 	 Mol. Wt. 374.5 

Methylprednisolone is 1113,17a,21-trihydroxy-6a-
methylpregna-1,4-diene-3,20-dione. 

Methylprednisolone contains not less than 96.0 per cent and 
not more than 104.0 per cent of C 22 H3005, calculated on the 
dried basis. 

Category. Adrenocortical steroid. 

Dose. 4 to 48 mg daily, in divided doses. 	• 
Description. A white or almost white, crystalline powder. -  

Identification 

Test A may be omitted if tests B and C are carried out. Test C 
may be omitted if tests A and B are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyl-

prednisolone RS or with the reference spectrum of methyl-
prednisolone. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offbrmamide. 

Mobile phase. Chloroform. 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of methylprednisolone 

RS in 10 ml of the solvent mixture. 

Reference solution (h). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2 ill of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

C. Dissolve about 2 mg in 2 ml of sulphuric acid by shaking 
and allow to stand for 5 minutes; an intense red colour is 
produced and the solution exhibits a reddish brown 
fluorescence when examined under ultraviolet light at 365 nm. 
Add the solution to 10 ml of water and mix; the colour fades 
and the solution exhibits a yellowish green fluorescence under 
ultraviolet light at 365 nm. 

Tests 

Specific optical rotation (2.4.22). +79.0° to +86.0°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Lightabsorption (2.4.7). Absorbance of a 0.001 per cent w/v 
gOlutfOn in ethanol (95 per cent) at the maximum at about 

linv0.38 to 0.40. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in a mixture of equal volumes of acetonitrile and 
methanol and dilute to 10 ml with the solvent mixture. 

Reference solution (a). Dissolve 2.0 mg of methylprednisolone 
RS and 2.0 mg of betamethasone RS in mobile phase A and 
dilute to 200 ml with mobile phase A. 

Reference solution (h). Dilute 1 ml of the test solution to 
100 ml with mobile phase A 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to silica gel (5 'um), 
- column temperature: 45°, 
- mobile phase A. a mixture of o ,,250 volumes of 

acetonitrile and 700 volumes of water mixed, allowed 
to equilibrate and diluted to 1000 volumes with water, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 2.5 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl. 

Time 

(mm) 
Mobile phase A 

(per cent v/v) 
Mobile phase B 
(per cent v/v) 

0 100 0 

15 100 0 

"JII‘ 	, 
40 0 1(X) 

II? 	' 41 100 0 

46 100 0 

Equilibrate the column for at least 30 minutes with mobile 
phase B and then with mobile phase A for 5 minutes. For 
subsequent operations use the conditions described from 
40 to 46 minutes. 

Inject reference solution (a). When the chromatograms are 
recorded, the retention times are; methylprednisolone about 
11.5 minutes, and betamethasone about 12.5 minutes. The 
test is not valid unless the resolution between the peaks 
corresponding to methylprednisolone and betamethasone is 
at least 1.5; if necessary, adjust the concentration of acetonitrile 
in mobile phase A. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak other than the principal peak, is not more than 0.5 the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); the sum of the areas of all 
the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with referehce 
solution (b) (2.0 per cent). Ignore any peak due -  to the blank 
and any peak with an area less than 0.05 times the area of the 

principal peak in the chromatogram obtained with reference 
solution (b). 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours. 

Assay. Weigh 0.1 g and dissolve in sufficient ethanol (95 per 
cent) to produce 100.0 ml and mix. Dilute 2.0 ml of this solution 
to 100.0 ml with ethanol (95 per cent) and mix well. Determine 
the absorbance of the resulting solution (2.4.7) at the maximum 
at about 243 nm. Calculate the content of C 22H30O5  taking 395 
as the specific absorbance at 243 nm. 

Storage. Store protected from light and moisture. 

Methylprednisolone Tablets 
Methylprednisolone Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
methylprednisolone, C 22H3005 . 

Usual strengths. 2 mg; 4 mg; 16 mg. 

Identification 

Extract a quantity of the powdered tablets containing 50 mg of 
Methylprednisolone with 100 ml of chloroform, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyl-
prednisolone RS or with the reference spectrum of methyl-
prednisolone. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offormamide. 

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform. 

Test solution. Dissolve 25 mg of the residue in 10 ml of the 
solvent mixture. 

Reference solution (a). Dissolve 25 mg of methylprednisolone 
acetate RS in 10 ml of the solvent mixture. 

Reference solution (h). Mix equal volumes of the test solution 
and reference solution (a). 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evapcifate. Use within 2 hours, with the flow of the mobile 
phase-in the direction in which the aforementioned treatment 
was done. 



Inject the reference solution and the test solution. The relative 
retention time with reference to methylprednisolone for 
prednisone is about 0.7. 

Calculate the content of C22H3 005  in the tablets. 
Storage. Store protected from light and moisture. 

Niethlprednisolone Acetate 

0 

HN C 	0
)1---CH3 0 

HO 
H 3 C 
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Apply to the plate 2 1.11 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 

compact spot. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of a layer of suitable thickness of the filtered 
solution at the maximum at about 246 nm (2.4.7). Calculate the 

content of C22H3005 in the medium taking 400 as the specific 

absorbance at 246 nm. 

D. Not less than 70 per cent of the stated amount of C 22H3005. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. A filtered mixture of 72 volumes of water, 25 

volumes of tetrahydrojiiran and 3 volumes of glacial acetic 

acid. 

Test solution. Extract a quantity of the powdered tablets 
containing 25 mg of Methylprednisolone with the solvent 
mixture and dilute to 25 ml with the solvent mixture. Filter and 
centrifuge, if necessary. 

Reference solution. A 0.001 per cent w/v solution of 

methylprednisolone RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 rim), 

- mobile phase: a mixture of 149 volumes of water, 

40 volumes of tetrahydrofuran, 10 volumes of dimethyl-

sulfrcide and 1 volume of butanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 

injection volume: 10 W.  

in the chromatogram obtained with the reference solution 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution 

(2.0 per cent). 

Uniformity of content. Complies with the test stated under 

Tablets. 

To one tablet add 0.5 ml of water (in the case of tablets 

containing 10 mg or less) or 1.0 ml of water (in the case of 
tablets containing more than 10 mg). Allow the tablet to stand 
for about 2 minutes, then swirl to disperse the tablet. Add 
5.0 ml of the internal standard used in the assay for each mg of 
methylprednisolone, shake for 15 minutes, filter and centrifuge. 
Use the filtrate as the test solution. 

Determine by liquid chromatography (2.4.14) using the 
chromatographic system and the reference solution described 

in the Assay. 

Calculate the content of C 22H3005  in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Internal standard solution. Weigh a suitable quantity of 

prednisone in a 3 per cent v/v solution of glacial acetic acid 

in chloroform to obtain a solution having a known 
concentration of about 0.2 mg per ml of prednisone. 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 10 mg of Methylprednisolone 
transfer to a suitable container and add 2.5 ml of water. Swirl 

to form a slurry. Add 50.0 ml of the internal standard solution, 
and shake for 15 minutes. Filter and centrifuge a portion of the 
filtrate if necessary and use this as the test solution. 

Reference solution. Weigh a suitable quantity of 

methylprednisolone RS in the internal standard solution to 
obtain a solution having a known concentration of about 
0.2 mg per ml of methylprednisolone. 

Chromatographic system 
- stainless steel column 25 cm x 4 mm, packed with porous 

silica particles (3 to 10 rim), 
- mobile phase: a mixture of 475 volumes of butyl chloride, 

475 volumes of water-saturated butyl chloride, 

70 volumes of tetrahydrofuran, 35 volumes of 

methanol,and 30 volumes of glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 

- injection volume: 10 

oe' 

CH3  

C241-13206 	 Mol. Wt. 416.5 

Methylprednisolone Acetate is 11(3,17a-dihydroxy-6a-methyl-
3, 20-dioxopregna-1,4-dien-21-y1 acetate. 

Methylprednisolone Acetate contains not less than 96.0 per 
cent and not more than 104.0 per cent of C24H 3206, calculated 
on the dried basis. 

Category. Adrenocortical steroid. 

Dose. By deep intramuscular injection, 40 to 120 mg. 
Description. A white or almost white, crystalline powder; 
odourless or almost odourless. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylprednisolone acetate RS or with the reference spectrum 
of methylprednisolone acetate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. 

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offormamide. 

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform. 

Test solution. Dissolve 25 mg of the substance under exami-
nation in 10 ml of the solvent mixture. 

Reference solution (a). Dissolve 25 mg of methylprednisolone 
acetate RS in 10 ml of the solvent mixture. , 

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done. 

Apply to the plate 2µl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° fora further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot. 

Tests 

Specific optical rotation (2.4.22). +97.0° to +105°, determined 
in a 1.0 per cent w/v solution in dioxan. 

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
240 nm, 0.34 to 0.37. The ratio of the absorbance at the maximum 
at about 240 nm to that at about 263 nm is 1.50 to 1.70. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in 5 ml oftetrahydrofuran and dilute to 10 ml with 
water. 

Reference solution (a). Dissolve 4.0 mg of methylprednisolone 
acetate RS and 4.0 mg of dexamethasone acetate RS in the 
mobile phase and dilute to 20 ml with the mobile phase. 

Reference solution (h). Dilute 1 ml of the test solution to 50 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5µm), 

- mobile phase: a mixture of 260 ml of tetrahydrnfuran 
and 760 ml of water, allowed to equilibrate, diluted to 
1000 ml with water and mixed, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20jul. 

Equilibrate the column with the mobile phase for about 
45 minutes 

Inject the reference solution. The column efficiency is not 
less than 800 theoretical plates and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. Inject the reference solution. The resolution between 

Inject the reference solution and the test solution. In the metfrylPrednitolone and prednisone is not less than 4.0 and 
chromatogram obtained with the test solution, the area dfany the relative standard deviation for replicate injections is not 

secondary peak is not more than the area of the principal peak_ t_pprC than 2.0 per ccnt. 

- 

Reference solution (b). Mix equal volumes ofthe, estsohtr 	Injecitefereriee solution (a). The retention times are: methyl- and reference solution (a). 	 -: 	 isolone acetate, about 43 minutes and dexamethasone 
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Methylprednisolone Acetate Injection 
Methylprednisolone Acetate Injection is a sterile suspension 
of Methylprednisolone Acetate in Water for Injection 

Methylprednisolone Acetate Injection contains not the stated 

amount of methylprednisolone acetate, C24143206 -  

Usual strength. 40 mg per ml. 

Description. 
A white suspension which settles on standing 

a 
but readily disperses on sakin. On examination under 

microscope, the particles are seen

g 
 to be crystalline and rarely 

exceed 20 um in diameter. 

Identification 

Dilute a volume containing 0.1 g of Methylprednisolone 

Acetate to 5 ml with water, centrifuge and discard the 

supernatant liquid. Wash the residue with five quantities, each 

of 5 ml, of water, resuspending the residue in water each time. 

Centrifuge and discard the washings. The residue, after drying 

at 105 ° 
 for 3 hours, complies with the following lests. , 

A. Determine by infrared absorption spectrophotoipetry 
Compare the spectrum with that obtained .  with methyl- 

METHYLPREDNISOLONE ACETATE INJECTION 

acetate about 57 minutes. The test is not valid unless the 
resolution between the peaks corresponding to mthyl-
prednisolone acetate and dexamethasone acetate 

of is not less 

than 6.5. If necessary, adjust the concentration water in the 

mobile phase. 
Inject reference solution (b) and the test solution. Continue 
the chromatography for 1.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the sum of the areas of all the secondary peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
peak due to the solvent and any peak with an area less than 
0.025 times the area of the principal peak in the chromatogram 

obtained with reference solution (b). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying 
(2.4.19). Not more than 1.0 per cent, determined 

on 1.0 g by drying in an oven at 105 °  for 3 hours. 

Assay. Weigh 0.1 g and dissolve in sufficient 
ethanol to 

produce 100.0 ml and mix. Dilute 1.0 ml of this solutibance 
on to 

100.0 ml with ethanol and mix well. Determine the absorb  

of the resulting solution at the maximum at about 243 nrn (2.4.7). 
Calculate the content of C24H3206, taking 355 as the specific 

absorbance at 243 nm. 

Storage. Store protected from light and moisture.  

Tests 

pH (2.4.24). 3.0 to 7.0. 
Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Solution A. Mix 0.12 g of prednisone RS (internal standard) 

with 0.6 ml of glacial acetic acid, slowly add chloroform 
with 
with 

the aid of ultrasound, shake to dissolve and dilute  

sufficient chloroform to produce 20 ml. 

Test solution. 
Add 10 ml of solution A to a measured quantity 

of the injection containing about 40 mg of Methylprednisolone 

Acetate, add sufficient chloroform to produce 25.0 ml and 

shake for 5 minutes or until the aqueous layer is clear; to 4.0 ml 
of-tbe-alorofOrm layer, add 30 ml of chloroforrn and 0.4 g of 

anhydrous sodium sulphate, 
shake for 5 minutes, and use the 

4ear solution.  

Reference solution. Dissolve 20 mg of methylprednisolone 
acetate RS in 5 ml of solution A and add sufficient chloroform 
to produce 100.0 ml. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with silica 

gel for chromatography (5 to 10 um), 
- mobile phase: a mixture of 30 volumes of glacial acetic 

acid and 35 volumes of methanol, 75 volumes of 
tetrahydrofuran, 475 volumes of water-saturated 
1-chlorobutane and 475 volumes of 1-chloro-
butane, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to meatylprednisolone and 
the internal standard is not less than 2.5. 

Inject the reference solution and the test solution. 

Calculate the content of C24H3206  in the injection from the 

peak response ratios of methylprednisolone to the internal 
standard obtained with the reference solution and the test 

solution respectively. 

Storage. Store protected from light at a temperature not 
exceeding 30°. The injection should not be allowed to freeze. 

Labelling. The label states (1) that the preparation is not to be 
given by intravenous injection; (2) that the container should 
be shaken gently before a dose is withdrawn. 

Methyl Salicylate 

Wintergreen Oil 

COOCH 3  

OH 

C8H803 
	 Mol. Wt. 152.2 

Methyl Salicylate is 2-hydroxybenzoic acid methyl ester. 

Methyl Salicylate contains not less than 99.0 per cent w/w 
and not more than 100.5 per cent w/w of C 811803 . 

Category. Counter-irritant. 

Description. A colourless or slightly yelloW liquid; odour, 
strong, persistent, characteristic and aromatic. 

My 

Identification 

A. To 10 ml of a saturated aqueous solution add 0.05 ml of 
ferric chloride test solution; a violet colour develops. 

B. Heat 0.25 ml with 2 ml of 2 M sodium hydroxide on a water-
bath for 5 minutes and add 3 ml of 1 M sulphuric acid. Filter 
and wash the precipitate with water. The precipitate after 
drying at 105° for 1 hour melts at 156° to 161° (2.4.21). 

Tests 

Appearance of solution. To 2 ml add 10 ml of ethanol (95 per 
cent). The resulting solution is clear (2.4.1), and not more 
intensely coloured than reference solution YS7 (2.4.1). 

Acidity. Dissolve 5.0 g in 50 ml of ethanol (95 per cent), 
previously neutralised to a blue colour with bromocresol green 
solution by the addition of 0.1 M sodium hydroxide. Not 
more than 0.4 ml of 0.1 M sodium hydroxide is required to 
restore the blue colour. 

Refractive index (2.4.27). 1.534 to 1.538. 

Weight per ml (2.4.29). 1.175 g to 1.185 g. 

Assay. Dissolve 0.5 g in 25 ml of ethanol (95 per cent), add 
0.05 ml of phenol red solution and neutralise with 0.1 Msodium 
hydroxide. Add 50.0 ml of 0.1 Msodium hydroxide and heat 
under a reflux condenser on a water-bath for 30 minutes. Cool 
and titrate with 0.1 M hydrochloric acid. Carry out a blank 
titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01522 g of 
C8H803. 

Storage. Store protected from light. 

Methyl Salicylate Ointment 
Strong Methyl Salicylate Ointment 

Methyl Salicylate Ointment contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
methyl salicylate, C 8H803  in a suitable ointment base. 

Usual strength. 10 per cent w/w. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Ointments. 

prednisolone acetate RS 
or with the reference spectrum of 

methylprednisolone acetate. 
B. Determine by thin-layer chromatography (2.4.17), coating 

the plate with silica gel G. 

Solvent mixture. 90 volumes of acetone and 10 volumes of 

formamide. 

Mobile phase. A mixture of 30 volumes of toluene and 

10 volumes of chloroform. 

Test solution. 
Dissolve 25 mg of the residue in 10 ml of the 

solvent mixture. 

Reference solution (a). Dissolve 25 mg of methylprednisolone 

acetate RS in 10 ml of the solvent mixture. 

Reference solution (b). 
Mix equal volumes of the test solution 

and reference solution (a). 
Place the dry plate in a tank containing a shallow layer of  the 

f the 

solvent mixture, allow the solvent mixture to ascend 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 

was done. 
Apply to the plate 2 ul of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spr v). 

ay 

the hot plate with ethanol is sulphuric acid po per cent v/ 

Heat at 120° for a further 10 minutes, allow to cool and principal 

spot in the chromatogram obtained with the test s  

corresponds to that in the chromatograhob ai m 
ned with 

reference solution (a). The principal spot in e chroatogram 
obtained with reference solution (b) appears as a single, 

compact spot. 

ay. Determine by gas chromatography (2.4.13). 

2577 
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Metoclopramide Hydrochloride is 4-amino-5-chloro-N-(2- 
diethylaminoethyl)-2- methoxybenzamide hydrochloride 

monohydrate. 

Metocloprarnide Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of 

C 14 1-1 22C1N302,HC 1 , calculated on the anhydrous basis. 

Category. Antiemetic. 

Dose. Orally, the equivalent of 10 to 30 mg of anhydrous 
metoclopramide hydrochloride daily, in divided doses; by 
intramuscular or intravenous injection, the equivalent of 
10 mg of anhydrous metoclopramide hydrochloride. 

Description. White or almost white crystalsqr,crystallifie_ 

powder. 	
. 

Test solution (a). A solution of ointment containing 1.0 per 

cent w/v of Methyl Salicylate in petroleum spirit (boiling 

range 80° to 100°). 

Test solution (b). A solution of ointment containing 1.0 per 
cent w/v each of Methyl Salicylate and benzyl alcohol (internal 

standard) in petroleum spirit (boiling range 80° to 100°). 

Reference solution. A solution containing 1.0 per cent w/v of 

benzyl alcohol (internal standard) and 1.0 per cent w/v of 

methyl salicylate RS in petroleum spirit (boiling range 

80° to 100°). 

Chromatographic system 
- a glass column 1.5m x 4.0 mm, packed with diatomaceous 

support (60 to 80 mesh), coated with 10.0 per cent w/v 
of polyethylene glycol 1540, 

- temperature: 
column. 110°, 
inlet port and detector. 250°, 

- flame ionization detector, 
- flow rate: 60 ml per minute of the carrier gas. 

Inject the reference solution and test solution (b). 

Calculate the content of C 8H803  in the ointment. 

Metoclopramide Hydrochloride 

CH3 

OCH 3  
CH 3  

Identification 
Test A may be omitted if tests B, C and D are carried out. Tests 
B and D may be omitted if tests A and C are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoclopramide 

hydrochloride RS or with the reference spectrum of 

metoclopramide hydrochloride. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

C. A 5 per cent w/v solution in carbon dioxide-free water 

gives reaction (A) of chlorides (2.3.1). 

D. Dissolve about 2 mg in 2 ml of water. The solution gives 

the reaction of primary aromatic amines (2.3.1). 

Tests 

Appearance of solution. A 10.0 per cent w/v solution in carbon 

dioxide-free water is clear (2.4.1), and colourless (2.4.1). 

pH (2.4.24). 4.5 to 6.0, determined in a 10.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 

In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.3 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). 

Heavy metals (2.3.13). 12 ml of a 10 per cent w/v solution in 
carbon dioxide-free water complies with the limit test for 
heavy metals, Method D ( 20 ppm). Use lead standard solution 
(2 ppm Pb) to prepare the standard. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). 4.5 to 5.5 per cent, determined on 0.5 g. 

Assay. Dissolve 0.25 g in a mixture of 50 ml of ethanol (95 per 
cent) and 5.0 ml of 0.01 M hydrochloerc acid Titrate with 
0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Note the volume added between 
the two inflections. Carry out a blank titration. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03363 g of 
CI4H22C1N302,HC1. 

Storage. Store protected from light and moisture. 

Metoclopramide Injection 
Metoclopramide Hydrochloride Injection 

Metoclopramide Injection is a sterile solution of 
Metoclopramide Hydrochloride in Water for Injections free 
from dissolved air. It contains suitable buffering and stabilising 
agents. 

Metoclopramide Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
anhydrous metoclopramide hydrochloride, CI4H22C1N 302,HCI. 
Usual strength. The equivalent of 10 mg of anhydrous 
metoclopramide hydrochloride in 2 ml. 

Description. A clear, colourless solution. 

Identification 

A. Dilute a volume containing 10 mg of anhydrous 
metoclopramide hydrochloride to 500 ml with 0.01 M hydro-
chloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm. 

B.To a volume containing 50 mg of anhydrous metoclopramide 
hydrochloride add 5 ml of water and 5 ml of,a erA:ent wig  

solution of 4-dimethylaminobenzaldehyde in 1 M hydro-
chloric acid; a yellow-orange colour is produced. 

C. It gives reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 5.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Carty out the test protected from light. 

Test solution. Dilute a volume of injection with the mobile 
phase to obtain a solution containing 0.1 per cent w/v of 
anhydrous metoclopramide hydrochloride. 

Reference solution. Dilute 1.0 ml of the test solution to 200.0 
ml with the mobile phase. 

Chromatographic system 

NH2 

C 14H22C1N302,HC1,H20 	 octylsilane bonded to porous silica (5 lim), Mol. Wt. 354.3 

Storage. Store protected from polystyrene plastic. 	 (2.4.14). 

Test solution. Dissolve a quantity of the substance under 
examination in the mobile phase to obtain a solution containing 
0.1 per cent w/v of metoclopramide hydrochloride. 

Reference solution (a). A 0.0005 per cent w/v solution of 
H metoclopramide hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 2.0 lig per ml 

, HCI, H 2 O each of metoclopramide hydrochloride RS and 

metoclopramide impurity A RS (N-acteylmetoclopramide RS) 

in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

- mobile phase: a mixture of 25 volumes of acetonitrile 

and 100 volumes of buffer solution prepared by 
dissolving 6.8 g of monobasic potassium phosphate in 

700 ml of water. Add 0.2 ml ofN,N-dimethyloctylamine, 

adjust the pH to 4.0 with orthophosphoric acid, dilute 

to 1000 ml with water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 

- injection volume: 104 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to metoclopramide impurity 

A and metoclopramide is not less than 3.0. 

Inject reference-  solution (a) and the test solution. Run the 

omatogram 8 times the retention time of the principal peak. 

)1,4"al- 

- a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 1), 

- mobile phase: 0.01 M sodium hexanesulphonate in a 
mixture of 40 volumes of water and 60 volumes of 
acetonitrile, adjusted to pH 4.0 with glacial acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 IA 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). 

Bacterial endotoxins (2.2.3). Not more than 2.5 Endotoxin 
Units per mg of metoclopramide. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a measured volume containing about 10 mg of 
anhydrous metoclopramide hydrochloride to 100.0 ml with 
water. To 20.0 ml of this solution add 15 ml of 1.25 Msodium 
hydroxide and extract with three quantities, each of 30 ml, of 
chloroform, dry each extract with anhydrous sodium sulphate 
and filter. Dilute the combined extracts to 100.0 ml with 
chloroform and mix. Measure the absorbance of the resulting 
solution at the maximum at about 305 nm (2.4.7). Calculate the 
content of CI4H22C1N302,HC1, taking 265 as the specific 
absorbance at 305 nm. 

Storage. Store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent -amount of anhydrous metoclopramide 
hydroc1495i4e in a suitable dose-volume. 
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METOCLOPRAMIDE SYRUP 

Metoclopramide Syrup 
Metoclopramide Hydrochloride Syrup 

Metoclopramide Syrup contains Metoclopramide 
Hydrochloride in a suitable flavoured vehicle. 

Metoclopramide Syrup contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
anhydrous metoclopramide hydrochloride, C I4H22C1N302,HCI. 

Usual strength. The equivalent of 5 mg of anhydrous 
metoclopramide hydrochloride in 5 ml. 

I dentification 

To 50 ml add 5 Msodium hydroxide till the solution becomes 
alkaline and extract with three quantities, each of 40 ml, of 
chloroform, dry each extract with anhydrous sodium sulphate. 
Evaporate the combined extracts to dryness on a water-bath. 
The residue complies with the following tests. 

A. Dissolve 10 mg of the residue in 0.01 Mhydrochloric acid 
and dilute to 500 ml with 0.01 Mhydrochloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm. 

B.To 25 mg of the residue add 2.5 ml of water and 2.5 ml of a 
1 per cent w/v solution of 4-dimethylaminobenzaldehyde in 
1 M hydrochloric acid; a yellow-orange colour is produced. 

C. Dissolve about 2 mg in 2 ml of water. The solution gives the 
reaction of primary aromatic amines (2.3.1). 

Tests 

pH (2.4.24). 2.0 to 4.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Carry out the test pmtectedji-om light. 

Test solution. Disperse a quantity of the oral solution 
containing 5 mg of anhydrous metoclopramide hydrochloride 
with the mobile phase and dilute to 10.0 ml with the mobile 
phase and filter. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the mobile phase. 

Chromatographic system 
a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS 1), 

- mobile phase: 0.01 Msodium hexanesulphonate in a 
mixture of 40 volumes of water and -60 -VOlutnes ' of 
acetonitrile, adjusted to pH 4.0 with glacial: acetic-acid, 

- flow rate: 2 ml per minute,  
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- spectrophotometer set at 265 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). Ignore any peaks with a retention time relative to 
the principal peak of 0.5 or less. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Dilute a measured volume containing about 10 mg of 
anhydrous metoclopramide hydrochloride to 100.0 ml with 
water. To 20.0 ml of this solution add 15 ml of 1.25 Msodium 

hydroxide and extract with three quantities, each of 30 ml, of 
chloroform, dry each extract with anhydrous sodium sulphate 
and filter. Dilute the combined extracts to 100.0 ml with 
chloroform and mix. Measure the absorbance of the resulting 
solution at the maximum at about 305 nm (2.4.7). Calculate the 
content of C14H22C1N302,HCI, taking 265 as the specific 
absorbance at 305 nm. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous metoclopramide hydro-
chloride in a suitable dose-volume. 

Metoclopramide Tablets 
Metoclopramide Hydrochloride Tablets 

Metoclopramide Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
anhydrous metoclopramide hydrochloride, C I4HrCIN30,,HC1. 

Usual strength. The equivalent of 10 mg of anhydrous 
metoclopramide hydrochloride. 

Identification 

A. Shake a quantity of the powdered tablets containing 10 mg 
of anhydrous metoclopramide hydrochloride with 50 ml of 
0.01 M hydrochloric acid and heat at 70° for 15 minutes with 
frequent shaking. Cool, dilute to 100 ml with 0.01 M hydro-
chloric acid, filter and dilute 10 ml of the filtrate to 50 ml with 
the same solvent. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm. 

B. Shake a quantity of the powdered tablets containing 50 mg 
of anhydrous metoclopramide hydrochloride with 5 ml of water, 
filter and addtd the filtrate 5 ml of a 1 per cent w/v solution of 
4-thmethy/aminobenzaidehyde in 1 M hydrochloric acid; a 

yellow-orange colour is produced.  
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Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Carty out the test protected from light. 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1 g of anhydrous metoclopramide hydrochloride 
with 20 ml of methanol and dilute to 100.0 ml with the mobile 
phase and filter. 

Reference solution. Dilute 1.0 ml of the test solution to 200.0 
ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm) (Such 
as Spherisorb ODS 1), 

- mobile phase: 0.01 M sodium hexanesulphonate in a 
mixture of 40 volumes of water and 60 volumes of 
acetonitrile, adjusted to pH 4.0 with glacial acetic acid, 
flow rate: 2 ml per minute, 

- spectrophotometer set at 265 nm, 
- injection volume: 20 gl. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications. 

Test solution. Disperse one tablet in 30 ml of water, with the 
aid of ultrasound for 20 minutes and dilute to 100.0 ml with 
water. Centrifuge and use the supernatant liquid. 

Calculate the content of C I4H22C1N 302, HC1 in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of anhydrous 
metoclopramide hydrochloride with 80 ml of water with the 
aid of ultrasound for 10 minutes and then continue shaking 
mechanically for 20 minutes and dilute to 200.0 ml with water, 
filter. 

Reference solution. A 0.01 per cent w/v solution of 
metoclopramide hydrochloride RS in water. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 rrirrr,- packed - With . 

 octadecylsilane bonded to porous silica(5 gm) (Such - 
as Novapack C18), 

METOLAZONE 

- mobile phase: a mixture of 20 volumes of a solution 
prepared by dissolving 2.25 g of sodium octane-
sulphonate and 0.3 g of sodium acetate in sufficient 
water to produce 1000 ml and adjusting the pH to 3.8 
with glacial acetic acid and 80 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 305 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C I4H22C1N302 ,HCI in the tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous metoclopramide 
hydrochloride. 

Metolazone 

C161-116C1N303S 
	

Mol. Wt. 365.8 

Metolazone is 7-chloro-1,2,3,4-tetrahydro-2-methy1-4-oxo-3- 
o-toly1-6-quinazolinesulfonamide. 

Metolazone contains not less than 97.0 per cent and not more 
than 102.0 per cent of C I6H 16C1N303S, calculated on the dried 
basis. 

Category. Diuretic. 

Description. A white or slightly yellowish, crystalline powder. 
It exhibits polymorphism (2.5.11). 

Identification 

Test A may be omitted iftests B and C are carried out. Tests B 
and C may he omitted !Pest A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metolazone RS 
or with the reference spectrum of metolazone. 

B. When examined in the range of 200 nm to 400 nm (2.4.7), a 
0.0005' per cent w/v solution in methanol shows absorption 
maxima as obtained with metolazone RS of the same 
concentration. 

2'580 
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C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve a quantity of the substance under 
examination with tetrahydrofuran in 50 per cent of the total 
volume and dilute with ethanol to obtain a solution containing 
0.06 per cent w/v of Metolazone. 

Reference solution. A 0.048 per cent w/v solution of 
metolazone RS in tetrahydrofuran. Dilute a volume of this 

solution with ethanol to obtain a solution containing 0.0006 
per cent w/v of Metolazone. 

Use chromatographic system as described in the Assay with 
the following modification. 

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 µm), 

Name 	 Relative 	Relative 
retention time response factor 

Desmethyl metolazone' 0.7 1.0 

Metolazone benzamide analog2  0.8 0.83 

Metolazone 1.0 1.0 

meta-Metolazone 3  1.3 0.91 

para-Metolazone 1.4 0.91 

Didehydrometolazone 5  1.5 0.83 

1 7-chloro-2 -methy1-4-oxo-3 -phenyl-1,2,3 ,4-tetrahydroquinazoline-6- 
sulfonamide, 

2  2-amino-4-chloro-5-sulfamoyl-N-(o-tolyl)benzamide, 

3 7-chloro-2-methy1-4-oxo-3-(m-toly1)- 1 ,2,3 ,4-tetrahydroquinazoline-
6-sulfonamide, 

47 -chloro-2-methy1-4-oxo-3 -(p-toly1)- 1,2,3 ,4-tetrahydroquinazoline-
6-sulfonamide, 

3 7 -chloro- 2 -methy1-4-oxo- 3 -(o-toly1)-3 ,4-dihydroquinazoline-6- 

sulfonamide. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation is not more than 5.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (0.5 per cent). The sum of the areas of all 
the secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(1.0 per cent). Ignore any peak with an area ;leis than--0:05 
times the area of the principal peak in the ciiromatogram 
obtained with the reference solution (0.05 per cent: 

Heavy metals (2.3.13). 1.33 g complies with limit test for heavy 
metals, Method B (15 ppm). 

Sulphated ash (2.4.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 g by drying in an oven at 105° for 2 hours. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Protect all solutions from light. 

Test solution. Dissolve a quantity of the substance under 
examination in tetrahydrofuran to obtain a solution containing 
0.05 per cent w/v of Metolazone. Dilute a volume of this 
solution with ethanol to obtain a solution containing 0.005 
per cent w/v of Metolazone. 

Reference solution. A 0.05 per cent w/v solution of metolazone 

RS in tetrahydrofuran. Dilute a volume of this solution with 
ethanol to obtain a solution containing 0.005 per cent w/v of 
Metolazone. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), 
- mobile phase: a mixture of 10 volumes of acetonitrile, 

25 volumes of methanol and 65 volumes of buffer 
solution prepared by dissolving 0.54 g of monobasic 

potassium phosphate in 100 ml of water, adjusting the 

pH to 3.0 with orthophosphoric acid, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 15 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C I6H 16C1N 303S. 

Storage. Store protected from light and moisture. 

Metolazone Tablets 
Metolazone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
metolazone, C 16H 16C1N303S. 

Usual strengths. 2.5 mg; 5 mg; 10 mg. 

Identification 

When examined in the range 200 nm to 400 nm (2.4.7), a 0.00006 
per cent w/v .-olution gives absorption maxima corresponds 

'to that of the reference solution. 

Tests 

Dissolution (2.5.2). 

NOTE - Protect the solutions from light. 

Apparatus No. 1, 
Medium. 900 ml of 2 per cent sodium lauryl sulphate in 0.05 
M monobasic sodium phosphate. Heat the mixture to about 
37° to dissolve the sodium lauryl sulphate and adjust to pH 
7.5 with 10 M sodium hydroxide, 
Speed and time. 75 rpm and 120 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary with the 
dissolution medium. 

Reference solution. Dissolve a quantity/6f metolazone RS in 
methanol and dilute with dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 27 volumes of acetonitrile, 

5 volumes of methanol and 68 volumes of 0.05 M 
monobasic potassium phosphate buffer, adjusted to pH 
3.0 with orthophosphoric acid, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

D. Not less than 75 per cent of the stated amount of 
C I6H 16C1N303 S in the tablet. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications. 

Test solution. Disperse 1 tablets in 0.5 ml of water and 10.0 ml 
of methanol with the aid of ultrasound for 30 minutes. If 
disintegration is not complete, sonicate for an additional 30 
minutes. Shake by mechanical means for 30 minutes and dilute 
to 20.0 ml with methanol. Dilute a volume of this solution to 
obtain a solution containing 0.0005 per cent w/v of metolazone 
in the mobile phase. 

-4-  
Reference solution. A 0.025 per cent \ON/ 	;di 
metolazone RS in methanol. Dilute a volumeof this solution 

• 

to obtain a solution containing 0.0005 per cent w/v solution of 
metolazone RS in mobile phase. 

Calculate the content of C I 6H 16C1N303 S in the tablet. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14.). 

NOTE - Use low-actinic glassware throughout the Assay. 
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 25 mg of metolazone in 70 
ml methanol with the aid of ultrasound for 30 minutes, filter 
and dilute to 200.0 ml with methanol. Dilute a volume of this 
solution to obtain a solution containing 0.0005 per cent w/v of 
metolazone in mobile phase. 

Reference solution. A 0.025 per cent w/v solution of 
metolazone RS in methanol. Dilute a volume of this solution 
to obtain a solution containing 0.0005 per cent w/v solution of 
metolazone RS in mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture of 28 volumes of methanol, 7 

volumes of acetonitrile and 65 volumes of buffer 
solution prepared by dissolving 1.38 g of monobasic 
potassium phosphate monohydrate in 900 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid and dilute 
to 1000 ml with water, 

- flow rate: 1.1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 100 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate content of C I6H 16C1N 303 S in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

OH 

0 

(cisH 	 mot. Wt. 652.8 

Metotimlol Succinate is (RS)-1-(Isopropylamino)-3-[4-(2- • 
metboxyethyl)phenoxy]propan-2-ol succinate. 

,•• 
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Metoprolol Succinate contains not less than 98.0 per cent and 
not more than 102.0 per cent of (C15H25NO3)2,C41 -1604, 
calculated on the dried basis. 

Category. Beta-adrenoceptor antagonist. 

Dose. 100 to 450 mg daily, in divided doses; the initial dose 
should not exceed 100 mg daily. 

Description. A white, crystalline powder or colorless crystals. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoprolol 

succinate RS treated in the same manner or with the reference 
spectrum of metoprolol. 

Tests 

pH (2.4.24). 7.0 to 7.6, determine in a 6.5 per cent w/v. solution 
in carbon dioxide -free water. 

Related substances. Determine by liquid chromatography 
(2.4.14 ) as described in the Assay using the following 
modifications. 

Test solution . Dissolve 50 mg of Metoprolol Succinate in the 
mobile phase and dilute to 50.0 ml with the mobile phase. 

Reference solution. A 0.0001 per cent w/v solution of 
metoprolol succinate RS in the mobile phase. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 5 times area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 
percent). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.2 per cent, determined 
by drying in vaccum at 60° for 4 hours. 

Assay. Determine by liquid chromatography(2.4.1 4) 

Test solution. Dissolve 80 mg of Metoprolol Succinate in the 
mobile phase and dilute to 100.0 ml with the mobile phase.Dilute 
5.0 ml of this solution to a 50.0 ml with the mobile phase. 

Reference solution(a). A solution containing 0.0005 per cent 
each of metoprolol succinate RS, metoprolol impurity A RS, 
metoprolol Succinate B RS, metoprolol Impurity C RS, 
metoprolol Impurity D RS in mobile phase. 

Reference solution(b). 0.008 per cent wiv solutidn of 
metoprolol Succinate RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 12.5 cmx4 mm packed with 

octylsilane bonded to porous silica (3 to10 pm). 
- mobile phase:a mixture of 60 volume of buffer prepared 

by dissolving 1.3 g of sodium dodecyl sulphate in 1000 
ml of 0.1 per cent w/v phosphoric acid and 40 volume 
of acetonitrile, 

- flow rate: 0.9 ml per minute, 
- spectrophotometer set at 223 nm, 
- injection volume: 10 

Name 	 Relative 
retention time 

Metoprolol Impurity C' 0.6 

Metoprolol Impurity B 2  0.7 

Metoprolol Impurity A 3  0.8 

Metoprolol Succinate 1.0 

Two diastereomers of Metoprolol Impurity D 4  5.0 and 5.2 

'(±)4[2-Hydroxy-3-(1-methylethyl)aminoPropoxy]benzaldehyde, 

2(±)1-Chloro-2-hydroxy-314-(2-methoxyethyl)phenoxy] -propane , 

 `(±) I -Ethylamino)-344-(2-methoxyethyl)phenoxyl-propan-2- ol, 

4(±) N,N-Bis[2-hydroxy-344-(2-methoxyethyl)Phenoxylpropy 1 1( 1 - 

methylethyl)amine. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to Metoprolol Impurity A 
and Metoprolol Impurity B is not less than 2.5 and the 
resolution between Metoprolol Impurity B and Metoprolol 
Impurity C is not less than 1.5. 

Inject reference solution (b) the relative standard deviation of 
replicate injection is not more than 2.0 per cent. 

Inject reference solution (b) and test solution. 

Calculate the content of (C151 -1,5NO3)2,C4H604. 

Metoprolol Succinate Prolonged-
release Tablets 
Metoprolol Succinate Sustained-release Tablets; 
Metoprolol Succinate Extended-release tablets. 

Metoprolol Succinate Extended Release Tablets 
manufactured by different manufacture, whilst complying 
with the requirements of monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not he the same. 

Metoprolol Succinate Prolonged-release Tablets contain not 
- less than 90.4-per cent and not more than 110.0 per cent of the 

stated amount of metoprolol succinate, (C 15H25NO3)2,C4H604. 

Usual Strengths. 12.5 mg; 25 mg; 50 mg; 100 mg. 

Identification 

Extract a quantity of powdered tablets containing 200 mg of 
metoprolol succinate in a centrifuge tube with 40 ml of 
phosphate buffer pH 6.8 and 40 ml of dichloromethane after 
shaking for 5 minutes. Extract 3 ml of the aqueous phase with 
2 ml of ammonium hydroxide and 20 ml of dichloromethane. 
Collect and evaporate the dichloromethane phase, to dryness. 
The residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoprolol 
succinate RS treated in the same manner or with the reference 
spectrum of metoprolol. 

Tests 

Dissolution (2.5.2). Complies with the test stated under Tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determined by liquid chromatography (2.4.14). 

Test solution. Transfer 10 tablets in a 1000 ml volumetric flask. 
Add about 700 ml of 0.5M methanolic hodrochioric acid and 
shake for 15 minutes. Sonicate for 30 minutes with intermittent 
shaking. Dilute up to the mark with 0.5M methanolic 
hydrochloric acid. Filter through 0.45 IA membrane filter. Dilute 
the filtered solution quantitatively with 80 volume of water 
and 20 volume of acetonitrile to obtain a solution containing 
about 0.005 w/v of Metoprolol succinate. 

Reference solution. A 0.05 w/v per cent solution of Metoprolol 
succinate RS in 0.5M Methanolic hydrochloric acid, Dilute 
5.0 ml of this solution to 50.0 ml with the 80 volume of water 
and 20 volume of acetonitrile. 

Chromatographic system 
- a stainless steel column 12.5 cm x 4 mm packed with 

octylsilane bonded to porous silica (Sim), 
- mobile phase: a mixture of 250 ml of acetonitrile and 750 

ml of buffer solution prepared by dissolving 50 ml of 1 
M sodium dihydrogen orthophosphate and 8.0 ml of 1 
M orthophosphoric acid diluted with water to 1000 ml, 
and adjusted to pH 3.0 w ith / M potassium dihydrogen 
orthophosphate or 1 M orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 40111. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of (CI5H-KNO 3 )2 ,C4HAin the tablets. 

Storage. Store at a temperature not exceeding 30°. 

Labelling. Label it to indicate the content of metoprolol 
succinate and its equivalent, expressed as metoprolol tartrate. 

Metoprolol Succinate Prolonged-
release and Amlodipine Tablets 
Metoprolol Succinate Prolonged-release and Amlodipine 
Besilate Tablets; Metoprolol Succinate Prolonged-release 
and Amlodipine Besylate Tablets. 

Metoprolol Succinate Prolonged-release and Amlodipine 
hesilate Tablets manufactured by different manufacturers, 
whilst complying with the requirements of the monograph, 
are not interchangeable, as the dissolution profile of the 
products of different manufacturers may not he the same. 

Metoprolol Succinate Prolonged-release and Amlodipine 
Besilate Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of metoprolol 
succinate, (C151 -125NO3),,C4H604  and amlodipine, C 20H25C1N205 . 

Usual strengths. Metoprolol Succinate 47.5 mg and 
Amlodipine 5 mg; Metoprolol Succinate 23.75 mg and 
Amlodipine 5 mg; Metoprolol Succinate 23.75 mg and 
Amlodipine 2.5 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the principal peaks in 
the chromatogram obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

For Metoprolol Succinate. Complies with the test stated under 
Tablets. 

For Amlodipine -- 

NOTE-Solutions use within 12 hours of preparation. 

Apparatus No. 1, 
Medium. 900 ml of 0. 01M hydrochloric. acid, 
Speed and time. 75 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14) 

with-f6itow,ing modifications. 
Use the chromatographic system as described under Assay 

'spectrophotometer set at 239 nm, 

2585 
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Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. 

Reference solution. Weigh accurately about 30.5 mg of 
Amlodipine besilate RS into a volumetric flask, add about 
5 ml of methanol and sonicate to dissolve, dilute to 200.0 ml 
with the dissolution medium. Dilute 5.0 ml of this solution to 
200.0 ml with the dissolution medium and mix. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C, 0H25C1N 2O5 . 

D. Not less than 70 per cent of the stated amount of 
C 0 125C1N205 . 

Uniformity of Content. (For tablets containing 10 mg or less). 
Complies with the tests stated under Tablets. 

For Amlodipine - 

Determine by liquid chromatography (2.4.14), as described 
under Assay with following modification. 

Test solution. Transfer one tablets into a volumetric flask and 
add about 5 ml of acetonitrile and sonicate to disperse the 
metoprolol part, add 20 ml of solvent mixture and sonicate for 
10 minutes with constant shaking until the entire tablet gets 
dispersed. Further, add 20 ml of acetonitrile and sonicate for 
5 minutes and add 20 ml of solvent mixture and sonicate for 
15 minutes with constant shaking, allow the solution to cool 
to room temperature and dilute to 100.0 ml with the solvent 
mixture and mix. Centrifuge the solution at 3000 rpm for 
10 minutes. Dilute the solution with solvent mixture to prepare 
0.001 per cent w/v of the amlodipine. 

Reference solution. Weigh and transfer accurately about 27.8 
mg of amlodipine besilate RS into a volumetric flask and 
dissolve in 100.0 ml of solvent mixture with the aid of 
ultrasound, dilute to volume with solvent mixture and mix. 
Further dilute 5.0 ml to 100.0 ml with solvent mixture and mix. 

Inject the reference solution and the test solution. 

Calculate the content of C 20H25C1N 205 . 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE--Throughout the entire sonication maintain the 
temperature ofsonication bath below 20°. Use solution within 
12 hours. 

orthophosphate monohydrate in 1000 ml of water, adjusted 
pH to 3.0 with orthophosphoric acid, and 50 volumes of 
acetonitrile. 

Test solution. Weigh and powder 20 tablets. Dissolve the 
quantity of the powder containing 20.0 mg ofAmlodipine with 
about 25.0 ml of acetonitrile and sonicate for 5 minutes with 
intermittent shaking add 20.0 ml of solvent mixture and sonicate 
for 15 minutes with intermittent shaking and dilute to 50.0 ml 
with the same solvent. Allow to cool to room temperature. 

Reference solution (a). A solution of amlodipine besilate RS 
containing 0.04 per cent w/v of amlodipine in the solvent 
mixture. 

Reference solution (b). A 0.4 per cent w/v solution of 
metoprolol succinate RS in the solvent mixture. 

Reference solution (c). Dilute reference solution (a) and (b) 
with the solvent mixture to get a 0.0004 per cent w/v solution 
of metoprolol succinate and 0.00004 per cent w/v solution of 
amlodipine. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (511,m), 
- sampler Temperature: 10°, 
- mobile phase A: a buffer solution prepared by Dissolving 

7.0 g of sodium dihydrogen orthophosphate 
monohydrate in 1000 ml of water, add 0.5 ml of 
triethylamine and mix thoroughly, adjusted to pH 4.5 
with orthophosphoric acid and filter . 

B: a mixture of 90 volumes of methanol 
and 10 volumes tetrahydrofuran. 
flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm, 
- injection volume: 20 IA 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 90 10 
20 60 40 
35 52 48 
45 40 60 
50 40 60 
55 60 40 
60 90 10 
65 90 10 

The relative retention time are about 0.65 for amlodipine 
impurity D and 1.0 for amlodipine and correction factor for 
amlodipine impurity D is 0.57. 

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to amlodipine impurity D is not more than 
10 times the area of the principal peak of amlodipine in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent), the area of any other secondary peak is not more than 5 
times the area of the principal peak of amlodipine in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent) and the sum of the areas of all the secondary peaks 
excluding amlodipine impurity D is not more than 15 times the 
area of the principal peak of metoprolol in the chromatogram 
obtained with reference solution (c) (1.5 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(c) (0.05 per cent). 

Other tests. Comply with the tests stated }Ander Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A mixture of 50 volumes of a buffer solution 
prepared by dissolving 7.0 g of sodium dihydrogen 
orthophosphate monohydrate in 1000 ml of water, adjusted 
to pH 3.0 with orthophosphoric acid and 50 volumes of 
acetonitrile. 

Test solution. Weigh and transfer 5 tablets into a volumetric 
flask and add about 10 ml of acetonitrile and sonicate to 
disperse the Metoprolol part. Add 100 ml of a mixture of 
30 volumes of 0.01M hydrochloric acid and 70 volumes 
acetonitrile and sonicate for 10 minutes with constant shaking 
until the entire tablet gets dispersed. Further, add 100.0 ml of 
acetonitrile and sonicate for 5 minutes and add 100.0 ml of 
solvent mixture and sonicate for 15 minutes with constant 
shaking, allow the solution to cool to room temperature and 
dilute to volume to 500.0 ml with the solvent mixture and mix. 
Centrifuge the solution at 3000 rpm for 10 minutes. Dilute 
5.0 ml of this solution to 25.0 ml with the solvent mixture. 

Reference solution (a). A solution containing 0.05 per cent 
w/v of metoprolol succinate RS in the solvent mixture. 

Reference solution (b). A solution containing 0.014 per cent 
w/v of amlodipine besilate RS in the solvent mixture with the 
aid of ultrasound. 

Reference solution (c). Dilute reference solution (a) and (b) 
with the solvent mixture to obtain a solution having known 
concentration similar to the test solution. 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 til. 

Inject reference solution (c) The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (c) and the test solution. 

Calculate the content of (C15H25NO3)2, C4H604 C2oH25CIN205 in 
the tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and metoprolol succinate 
and its equivalent expressed as metoprolol tartrate. 

Metoprolol Tartrate 

OH 

O
H 
N,T,CH 3  

CH3 
2 

(C 15H25NO3)2,C41-1606 

Metoprolol Tartrate is (RS )-1-isopropylamino-
3-p-(2-methoxyethyl)phenoxypropan-2-ol tartrate. 

Metoprolol Tartrate contains not less than 99.0 per cent and 
not more than 101.0 per cent of (C15H25NO3)2,C41 -1606, 
calculated on the dried basis. 

Category. Beta-adrenoceptor antagonist. 

Dose. 100 to 450 mg daily, in divided doses; the initial dose 
should not exceed 100 mg daily. 

Description. A white, crystalline powder or colourless 
crystals. 

Identification 

A.To 25 ml of a 0.4 per cent w/v solution add 2 ml of 
5 Al ammonia, extract with 20 ml of dichloromethane, filter 
the lower layer through anhydrous sodium sulphate and 
evaporate to dryness. Place in a freezer for a few minutes to 
congeal the residue and allow to warm to room temperature. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metoprolol tartrate RS treated in the same 
'lumer or witlithe reference spectrum of metoprolol. 

- 
B. A 5 per cent. w/v solution gives reaction (C) of tartrates 

I). 

Inje,etteferent6 solution (c). The test is not valid unless the 
Solvent mixture. A mixture of 50 volumes of a buffer solution colurrin, efficiency is not less than 1000 theoretical plates and 
prepared by dissolving 7.0 g of sodium dihydrogiii the tailing factor is not more than 2.0. 

\:•;77  

25-86- 	•-- 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 m:,  n:pac:ed with 

octadecylsilane bonded to porous silica (51.tm), 
- mobile phase: a mixture of 60 volumes of a buffer solution 

prepared by dissolving 1 g of 1-deccane saphijnic, acid 

orthophosphoric acid, and 40 volumes acetonitr4,-.., 
in 1000 ml of water and adjusted to pH 3.0 - with 

-c.- 

H 3CO 

  

H ,OH 
1 	COON>' 

HOOC 
HO H 

Mol. Wt. 684.8 

, 
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Tests 

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
BS8 (2.4.1). 

pH (2.4.24). 6.0 to 7.0, determined in a 2.0 per cent w/v solution. 

Specific optical rotation (2.4.22). +7.0° to +10.0°, determined 
at 20° in a 2.0 per cent w/v solution. 

Impurities M, N, 0. Determine by thin-layer chromatography 
(2.4.17). coating the plate with silica gel G. 

Mobile phase. Place 2 beakers, each containing 30 volumes of 
concentrated ammonia, at the bottom of a chromatographic 
tank containing a mixture of 20 volumes of methanol and 80 

volumes of ethyl acetate. 

Test solution. Dissolve 0.5 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol. Dilute 5.0 ml of this solution to 50.0 ml 
with methanol. 

Reference solution (b). Dilute 4.0 ml of reference solution (a) 
to 10.0 ml with methanol. 

Apply to the plate 5 pi of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for atleast 3 hours and 
then expose the plate to iodine vapour for at least 15 hours. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and 1 such spot is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). 

- spectrophotometer set at 280 nm, 
- injection volume: 20 pl. 

Name 
	 Relative 	Correction 

retention time 	factor 

Metoprolol impurity W 
	

03 

Metoprolol impurity C2 
	

0.4 
	

0.1 

Metoprolol impurity G 3 
	

0.45 

Metoprolol impurity F 4 
	

0.7 

Metoprolol impurity A 5 
	

0.8 

Metoprolol Tartrate (retention time: 
about 7 minutes) 
	

1.0 

Metoprolol impurity J 6 
	

1.4 

Metoprolol impurity D 7 
	

1.6 

Metoprolol impurity E8 
	

1.8 

Metoprolol impurity B9 
	

2.0 

1 (2RS)-144-(2-hydroxyethyl)phenoxy1-34(1-methylethyl)amino] 
propan-2-ol, 

2 4-[(2RS)-2-hydroxy-3-[(1-methylethyl)amino]propoxy] 
benzaldehyde, 

2-(4-hydroxyphenyl)ethanol, 

4  (2RS) - 1 - [(1 -methylethyl)amino] - 3 - phenoxypropan -2- ol ,  

5  (2RS)-1-(ethylamino)-344-(2-methoxyethyl)phenoxy]propan -2-ol ,  

6 142-hydroxy-3-[(1-methylethyl)amino]propoxy] -3 4 4- ( 2- 

 methoxyethyl)phenoxylpropan-2-ol, 

7  (2RS)-344-(2-methoxyethyl)phenoxybroPane- 1 ,2-diol, 

s(2RS)-1 -1. 2-(2-methoxyethyl)phenoxy1-34( 1 -methylethypamino] 
propan-2-ol, 

94-(2-methoxyethyl)phenol. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to metoprolol impurity A 
and metoprolol is not less than 6.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak due to metoprolol impurities A, B, C, D, 
E, F, G, H and J is not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.3 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
the areas of all the secondary peaks is not more than 5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). Ignore any peak due to tartaric acid. 

r. Wavy. metals (2.3.13). 2.0 g complies with the limit test for 
heafy metals, Method A (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent.  

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 0.3 g in 30 ml glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.03424 g of 
(C151125NO3)2,C4H606. 
Storage. Store protected from light. 

Metoprolol Injection 

Metoprolol Tartrate Injection 

Metoprolol Injection is a sterile solution of Metoprolol Tartrate 
in Water for Injections. 

Metoprolol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of metoprolol 
tartrate, (C151425NO3)2,C4H606• 

Usual strength. 1 mg per ml. 

Identification 

D. To a volume of the injection containing 20 mg of Metoprolol 
Tartrate , add 2 ml of 5 M ammonia, mix, extract with 30 ml of 
dichloromethane, filter the dichloromethane layer through 
anhydrous sodium sulphate and evaporate the filtrate to 
dryness using a rotary evaporator with gentle heating if 
necessary. Cool the residue to -18° for 30 minutes and allow 
to warm to room temperature. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with metoprolol tartrate RS, 
treated in the same manner or with the reference spectrum of 
metoprolol. 

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with reference solution (a) 
corresponds to the peak in the chromatogram obtained with 
reference solution (b). 

C. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a volume of injection if necessary, with 
the mobile phase to obtain a solution containing 0.1 per cent 
w/v of Metoprolol Tartrate. 

Reference solution (a). A 0.2 per cent w/v solution of 
potassium sodium (+)-tartrate in the mobile phase. 

Reference solution (b). A mixture of 1 volume of reference 
solution (a) and 2 volumes of 0.005 per cent w/v solution of 
fumaric acid in the mobile phase. 

Chromatographic system 
• 

- a stainless steel column 25 cm x 4.6 rrrc, - packed with 
silica bonded to amine groups (10 . 1140.011a as 
Lichrosorb NH,), 	 {V > 

- mobile phase: 1 per cent w/v sodium chloride in a mixture 
of 25 volumes of methanol and 75 volumes of water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). The test is not valid unless the 
chromatogram shows two clearly separated peaks. 

Inject reference solution (a) and the test solution. The 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

Tests 

pH (2.4.24). 5.5 to 7.5. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Evaporate a volume of the injection containing 
25 mg of Metoprolol Tartrate to dryness at a temperature not 
exceeding 40° and dissolve the residue in 5.0 ml of the mobile 
phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Further dilute 3.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution (h). A solution containing 0.005 per cent 
w/v of metoprolol tartrate RS and 0.003 per cent w/v of 
metoprolol impurity A RS in the mobile phase. 

Reference solution (c). Prepare the solution in a fume cupboard 
in the following manner if necessary. Place an evaporating 
dish 10 cm in diameter containing 10 ml of a 0.1 per cent w/v 
solution of metoprolol tartrate RS in 0.1 M hydrochloric 
acid so that the surface of the solution is 5 cm from a lamp 
emitting ultraviolet light at 254 run for 6 hours. Dilute 1 volume 
of this solution to 50 volumes with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 10 volumes ofglacial acetic 

acid , 146 volumes of acetonitrile and 810 volumes of 
0.48 per cent w/v of ammonium acetate, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 280 nm, 
- injection volume: 20 IA 

Name 	 Relative 
retention time 

Metoprolol impurity C' 
	

03 
Metoprolol impurity A 2 
	

0.7 
Metoprolol (retention time: about 7 minutes) 

	
1.0 

'4-[(2RS)--2-hydroxy-3-{( 1 -methylethyl)aminolpropoxy] 
benzaldehyde, - 

-"(2RS)-1-(ethylamino)-344-(2-methoxyethyl) phenoxy]propan-2-ol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase. 

Reference solution (a). A solution containing 0.003 per cent 

w/v of metoprolol impurity A RS and 0.005 per cent w/v of 
metoprolol tartrate RS in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 
50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica with a pore 
size of 10 nm and a carbon loading of 19 per cent (5 pm), 

- mobile phase: dissolve 3.9 g of ammonium acetate in 

810 ml of water, add 2.0 ml of triethylamine, 3.0 ml of 
orthophosphoric acid, 10.0 ml of glacig/.'-dCetic acid 
and 146 ml of acetonitrile, 

 

- flow rate: 1 ml per minute, 	 -N 

- 4 1;„ 
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to metoprolol 
and metoprolol impurity A is not less than 6.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). The sum of the areas of all the 
secondary peaks is not more than 1.7 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). if any of the above limits are 
exceeded, and if a secondary peak occurs with a retention 
time of 2 minutes (metoprolol impurity C), then in the 
chromatogram obtained with the test solution, divide the area 
of the peak corresponding to the principal peak in the 
chromatogram obtained with reference solution (c) (metoprolol 
impurity C) by 10; this divided area is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); the sum of this divided 
area and the areas of any other secondary peaks is not more 
than 1.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.17 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). 

Bacterial endotoxins (2.2.3). Not more than 25.0 Endotoxin 
Units per mg of metoprolol tartrate. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Dilute a volume of the injection containing 3 mg of 
Metoprolol Tartrate to 20 ml with water and measure the 
absorbance of the resulting solution at the maximum at 274 nm 
(2.4.7). Calculate the content of (C 5 H25NO3)2,C4H606 from the 
absorbance obtained with a 0.015 per cent w/v solution of 
metoprolol tartrate RS. 

Metoprolol Tablets 

Metoprolol Tartrate Tablets 

Metoprolol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of metoprolol 
tartrate, (C 151-1, 5NO C4H606 . 

Usual strengths. 50 mg; 100 mg. 

Identification 

Transfer a quantity of the powdered tablets containing about 
40 mg of Metoprolol Tartrate to a separator, add 25 mfof water 

and 4 ml of 5 M ammonia, extract with 20 ml of 

dichloromethane, filter the lower layer through anhydrous 

sodium sulphate and evaporate to dryness. Place in a freezer 
for a few minutes to congeal the residue and allow to warm to 
room temperature. 

On the residue, determine by infrared absorption spectro-
photometry (2.4.6). Compare the spectrum with that obtained 
with metoprolol tartrate RS treated in the same manner or 
with the reference spectrum of metoprolol. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of simulated gastric fluid (without enzyme), 

Speed and time. 100 rpm and 30 minutes. 

Withdraw a suitable volume of the solution and filter. Dilute 
appropriately with the dissolution medium if necessary. 
Measure the absorbance (2.4.7) of the solution at the maximum 
at about 275 nm. 

Calculate the content of (CI5H25NO3)2, C 4H606  in the medium 
from the absorbance obtained from a solution of known 
concentration of metoprolol tartrate RS. 

D. Not less than 80 per cent of the stated amount of 

(CI5H25NO3)2, C4H606. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Metoprolol Tartrate with 20 ml of chloroform 
for 10 minutes, centrifuge, remove and retain the supernatant 
layer. Extract the residue with a further 20 ml quantity of 
chloroform, centrifuge and remove the supernatant layer. 
Evaporate the combined chloroform extracts to dryness at 
ambient temperature, add sufficient mobile phase to produce 
25 ml and mix. Dilute 5.0 ml of this solution to 20.0 ml with the 
mobile phase and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Further dilute 3.0 ml of this 
solution to 50.0 ml with the mobile phase. 

Reference solution (h). A solution containing 0.005 per cent 

w/v of metoprolol tartrate RS and 0.003 per cent w/v of 

metoprolol impurity A RS in the mobile phase. 

Reference solution (c). Prepare the solution in the fuming 
cupboard by placing an evaporating dish 10 cm in a diameter 
containing 10 ml of a 0.1 per cent w/v solution of metoprolol 

tartrate RS in 0.1 M hydrochloric acid so that the surface of 
the ss1uti©n ig 5 cm from a lamp emitting ultraviolet light at 

" 254 nix) for 6 hQUIS. Dilute 1.0 ml of this solution to 50.0 ml with 
the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Symmetry C18), 

- mobile phase: a mixture of 0.2 volume of triethylamine, 
0.3 volume of orthophosphoric acid, 1 volume of 
glacial acetic acid, 14.6 volumes of acetonitrile and 81 
volumes of a 0.39 per cent w/v solution of ammonium 
acetate, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 

Name 	 Relative 
retention time 

Metoprolol impurity C' 
	

0.3 
Metoprolol impurity A2 
	

0.7 
Metoprolol tartrate (Retention itme: about 
7 minutes) 
	

1.0 

'4 4( 2 RS) -2- hydroxy - 3-[(1-methylethynaminolpropoxy] 
benzaldehyde, 

2  (2RS)-1-(ethylamino)-314-(2-methoxyethyl)phenoxy]propan-2-ol. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to metoprolol and metoprolol 
impurity A is not less than 6.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent). The sum of the areas of all the secondary 
peaks is not more than 1.7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.5 
per cent). 

If any of the above limits are exceeded, and if a secondary 
peak occurs with a retention time of about 2 minutes 
(metoprolol impurity C), then in the chromatogram obtained 
with the test solution: divide the area of the peak corresponding 
to the principal peak in the chromatogram obtained with 
reference solution (c) (metoprolol impurity C) by 10: this 
divided area is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.3 
per cent) and the sum of this divided area and the areas of any 
other secondary peaks is not more than 1.7 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). 

Ignore any peak with an area less than 0.17 times the area of 
the principal peak in the chromatogram obtain 
solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated und& Tablets ,,,, 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing 0.12 g of Metoprolol Tartrate, transfer to 
a 100-m1 volumetric flask, add about 75 ml of ethanol (95 per 
cent) and shake for 15 minutes. Dilute to volume with ethanol 
(95 per cent), mix and filter. Dilute 5.0 ml of the filtrate to 
50.0 ml with ethanol (95 per cent). Measure the absorbance 
of the resulting solution at the maximum at about 275 nm (2.4.7). 
Calculate the content of (C15H25NO3)2, C4H 606  from the 
absorbance obtained by repeating the operation using 
metoprolol tartrate RS in place of the substance under 
examination. 

Metoprolol Tartrate and 
Hydrochlorothiazide Tablets 

Metoprolol Tartrate and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of metoprolol tartrate (CI5H25NO3)2,C4H606 
and hydrochlorothiazide C7H9C1N304S2. 

Usual strengths. Metoprolol tartrate, 50 mg and Hydro-
chlorothiazide, 12.5 mg; Metoprolol tartrate, 25 mg and 
Hydrochlorothiazide, 12.5 mg. 

Identification 

A. Disperse a quantity of the powder tablets containing about 
0.1 g of metoprolol tartrate with 30 ml of 0.1 M sodium 
hydroxide, shake for 20 minutes and dilute to 50.0 ml with 
0.1 Msodium hydroxide, mix. Filter a portion of the solution, 
discarding first few ml of the filtrate. Transfer 25 ml of the 
filtrate in to a separating funnel and extract with three 
quantities, each of 15 ml of chloroform, collect the chloroform 
layer and filter through anhydrous sodium sulphate. 
Evaporate the chloroform to dryness, and place in a freezer to 
form residue. 

NOTE- Retain the aqueous layer remaining after extraction 
for identification test B. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metoprolol tartrate RS treated in the same 
manner or with the reference spectrum of metoprolol. 

B. Pass the aqueous layer from Identification test A through 
0.1 Msodium hydroxide prerinsed cotton. Dilute a portion of 
the filtrate quantitatively and stepwise with 0.1 M sodium 
hydroxide to obtain a solution containing 0.001 per cent w/v 
of hydrochlorothiazide. The UV absorption spectrum of this 
solution exhibits maxima and minima at the same wavelengths 
as th4 of the reference solution prepared by dissolving 25 mg 
9fhydrochlorothiazide RS in 50 ml of 0.1 Msodium hydroxide 
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in a separator, and extract with three 15-m1 portions of 
chloroform. Discard the chloroform extracts, and pass the 
aqueous solution through 0.1 M sodium hydroxide solution-
prerinsed cotton. Dilute 2.0 ml of the filtrate to a 100.0 ml with 
0.1 Msodium hydroxide and mix. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of simultated gastric fluid (without enzyme), 

Speed and time. 100 rpm and 30 minutes. 

For Metoprolol Tartrate  - 

NOTE--  Retain about 30 ml of the remaining filtrate of the 
solution for the test of hydrochlorothiazide. 

Withdraw about 125 ml of the solution under examination, 
allow to cool to room temperature, and filter, discarding the 
first few ml of the filtrate. Dilute suitably with medium to 
obtain a concentration of about 0.005 per cent w/v of metoprolol 
tartrate. Transfer to separate separators 50.0 ml of the filtrate, 
50.0 ml of a solution of 0.005 per cent w/v of metoprolol tartrate 

RS and 50.0 ml of dissolution medium as a blank. Add 10 ml of 
2.5 M sodium hydroxide to each separator, and extract each 
with three 15 ml portions of chloroform, filtering the chloroform 
extracts through a plug of glass wool into individual 50.0 ml 
volumetric flasks. Dilute the contents of each flask with 
chloroform to volume, and mix. Measure the absorbance of 
the filtrate and the reference solution at the maximum at about 
276 nm (2.4.7). 

Calculate the content of (C 15 1-125NO3)2.C41-1606 in the medium. 

For Hydrochlorothiazide - 

Withdraw a suitable volume of the medium retained from the 
determination of metoprolol tartrate and filter through 0.81.tm, 
discarding the first few ml of the filtrate to obtain 0.001 per 
cent w/v of hydrochlorothiazide. Measure the absorbance of 
the filtered solution and reference solution, suitably diluted 
with the medium to obtain 0.001 per cent w/v of 
hydrochlorothiazide RS, at the maximum at about 316 nm 
(2.4.7). 

Calculate the content of C 7FI RCIN 304S,  in the medium. 

D. Not less than 80 per cent of the stated amounts of 
(C isl-125NO3)2,C4H606 and CT HxCINIO4S2. 

Diazotizable substances. Not more than 1.0 per cent, 
determined by the following method. 

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of hydrochlorothiazide in thlliixture.6f 20 
ml of methanol and 20 ml of water. Shake conthlitously-for 5 
to 10 minutes and dilute to 100.0 ml with the water 

Reference solution. Dissolve 5 mg of benzothiadiazine 
impurity A RS (4-Amino-6-chloro-1,3-benzenedi-
sulphonamide) in 2.0 ml of methanol and dilute to 50.0 ml with 
water. Transfer 5.0 ml of this solution to 20 ml of methanol 

and dilute to 100.0 ml with water. 

Transfer 5 ml each of the reference solution and the test 
solution into separate 50-m1 volumetric flasks. Pipet 5 ml of 
water into a separate 50-m1 volumetric flask as a blank, add 
1 ml of 1.0 per cent w/v solution of sodium nitrite and 5 ml of 

10  per  cent v/v solution of hydrochloric acid in each flask 
and allow to stand for 5 minutes. Further add 2 ml of 2.0 per 
cent w/v solution of ammonium sulphamate and allow to 
stand for 5 minutes with shaking then add 2 ml of 1.0 per cent 

w/v solution of freshly  prepared  disodium  chromotropate 

and 10 ml of 1.0 per cent w/v solution of sodium acetate. 

Dilute to volume with water and mix. Measure the absorbance 
of the resulting solution and the reference solution at about 
500 nm (2.4.7).The absorbance of the test solution does not 
exceed with that of the reference solution . 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

For Metoprolol Tartrate  - 

Internal standard solution. A 0.036 per cent w/v solution of 
oxprenolol hydrochloride RS in the mobile phase. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 100 mg of Metoprolol Tartrate 
in a 100-m1 volumetric flask, add about 60 ml of 
0.1M hydrochloric acid, heat on a water-bath for 3 minutes, 
and sonicate for 5 minutes. Shake by mechanical means for 
30 minutes. Allow the solution to cool at room temperature, 
dilute to volume with 0.1 Mhydrochloric acid and mix. Filter 
a portion of this solution, discarding the first few ml of the 
filtrate. Transfer 10.0 ml of the resulting solution to a separating 
funnel, add 2.0 ml of 2.5 Msodium hydroxide and extract with 
three 25.0 ml portions of chloroform. Pass the chloroform 
extracts through chloroform prerinsed glass wool into a round-
bottom flask, and evaporate on a rotary evaporator under 
vacuum to dryness. Add 20.0 ml of internal standard 
solution to the flask, sonicate for 3 minutes, and gently swirl 
to dissolve the residue in the flask. Filter a portion of this 
solution through a filter of 0.5 pun or finer porosity, discarding 
the first few ml of the filtrate and use the filtered solution. 

Reference solution. Dissolve a quantity of metoprolol 

tartrate RS in 0.1 M hydrochloric acid to obtain a solution 
containing 0.1 per cent w/v of metoprolol tartrate. Transfer 
10.0 ml of this solution to a separating funnel, add 2.0 ml of 
2.5 Msodium hydroxide, and extract with three 25.0 ml portions 
of chloroforhi. Pass the chloroform extracts through 
chloroform prerinsed glass wool into a round-bottom flask, 
and evaporate on a rotary evaporator under vacuum to 

dryness. Add 20.0 ml of internal standard solution to the flask, 
sonicate for 3 minutes, and gently swirl to dissolve the residue 
in the flask. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a solution prepared by adding 0.961 g of 

1-pentanesulphonic acid sodium monohydrate and 
82 mg of anhydrous sodium acetate to a mixture of 550 
volumes of methanol, 450 volumes of water and 0.57 ml 
of glacial acetic' acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl. 

The relative retention time for metoprolol tartrate is about 0.8 
and for oxprenolol hydrochloride is abour1.0. 

Inject the reference solution. The test is not valid unless the 
resolution between the metoprolol tartrate and oxprenolol 
hydrochloride is not less than 2.0 and the relative standard 
deviation is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of (CI5H25NO3),,C 4H606  in the tablets. 

For Hydrochlorothiazide  - 

Internal standard solution. A 0.04 per cent w/v solution of 
sulphanilamide RS in methanol. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25 mg of Hydrochlorothiazide 
in a 50.0 ml volumetric flask, add about 10.0 ml of internal 
standard solution and 20 ml of methanol, sonicate for 
5 minutes and shake by mechanical means for 30 minutes, 
dilute to volume with methanol and mix. Centrifuge a portion 
of this solution and filter the supernatant liquid through 0.5 
gm filter. discarding the first few ml of the filtrate. 

Reference solution (a). Dissolve a quantity of 
benzothiadiazine impurity A RS in internal standard solution 
to obtain a solution containing 0.1 per cent w/v of 
benzothiadiazine impurity A RS. Transfer 2.0 ml of this solution 
to a 10.0 ml volumetric flask and dilute to volume with the 
methanol. 

Reference solution (b). Weigh about 50 mg of 
hydrochlorothiazide RS in 20.0 ml of internal standard 
solution and dilute to 100.0 ml with methanol. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm). 
- mobile phase: a solution prepared by diwiv-ing.1. --238 

of monobasic sodium phosphate in 780 mlOwaten-add 
220 ml of methanol and mix, 

- flow rate: 0.6 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 4111. 

The relative retention time for sulphanilamide RS and 
benzothiadiazine impurity A RS are about 0.7 and 1.0 
respectively. 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between sulphanilamide RS and 
benzothiadiazine impurity A RS is not less than 2.0 and the 
relative standard deviation is not more than 2.0 for reference 
solution (b). 

Inject reference solution (b) and the test solution. 

Calculate the content of C 7H8C1N 304 S2  in the tablets. 

Storage. Store protected from light and moisture. 

Metronidazole 

cOH 

02 N 	N .„.-CH 3  
// 

C6H9N 303 	 Mol. Wt. 171.2 

Metronidazole is 2-(2-methyl-5-nitro-1H-imidazol-1-y1) ethanol. 

Metronidazole contains not less than 99.0 per cent and not 
more than 101.0 per cent of C 6H9N303, calculated on the dried 
basis. 

Category. Antiamoebic. 

Dose. For trichomoniasis, 200 mg thrice daily, for 7 days. For 
amoebiasis, 400 mg thrice daily, for 5 to 10 days. For giardiasis, 
2 g daily for 3 successive days for adults. 1 g for children and 
400 mg daily for infants. Initial dose, by intravenous infusion 
15 mg per kg of body weight; subsequent doses. 7.5 mg per kg 
of body weight upto a maximum of 1 g every six hours, for 
7 days or longer. 

Description. A white or yellowish, crystalline powder. 

Identification 

Test A may he omitted if  tests  B and C  are carried out. Tests  B 
and C may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with  metronidazole 
RS or with the:reference spectrum of metronidazole. 

'R. When examined in the range 230 nm to 360 nm (2.4.7), a 
Q...001 per cent wiv solution in 0.1 Mhydrochloric acid shows 

- 

2'592 2593 
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an absorption maximum at about 277 nm and a minimum at 
about 240 nm; absorbance at about 277 nm, between 0.365 

and 0.395. 
C. Heat about 10 mg in a water-bath with 10 mg 

of zinc powder, 

1 ml of water and 0.25 ml of 2 M hydrochloric acid for 

solution gives the reaction of primary 
5 minutes and cool. The  
aromatic amines (2.3.1). 

Tests 

Appearance of solution. 
A 5.0 per cent w/v solution in 

1 M hydrochloric acid 
is not more opalescent than opalescence 

standard 0S2 (2.4.1), and not more intensely coloured than 

reference solution GYS4 (2.4.1). 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 
he solutions protected from light. NOTE-Prepare t  

Metronidazole Benzoate 

Benzo 
Test solution. 

Dissolve 50 mg of the substance under 	
ylmetronidazole 

examination in 100 ml of the mobile phase. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 

10.0 ml with the mobile phase. 

C131-113N304 
Metronidazole Benzoate is 2-(2-methy1-5-nitro - IH-imidazol- 

1-yl)ethyl benzoate. 
Metronidazole Benzoate contains not less than 98.0 per cent 
and not more than 101.0 per cent of C,31113N304, calculated on 

the dried basis. 

Category. 
Antiamoebic; antiprotozoal; antibacterial. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to metronidazole and 
metronidazole impurity A is not less than 2.0. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with reference solution (a) 
(0.1 per cent), the sum of areas of all the secondarY peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.2 per cent). Ignore any peak with an area less than 0.1 ernes 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.01 per cent). 

Reference solution (b)• Dissolve 5 mg of 2 - methyl - 
in  RS (metronidazole impurity A RS) 	the 

mobile phase, add 10.0 ml the test solution and dilute to 

100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to 

100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 p.m), 
- mobile phase: a mixture 30 volumes of 

methanol and 70 

volumes of a 0.14 per cent w/v solution of 
potassium 

dihydrogen phosphate, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 315 nm, 

- injection volume: 10 pd.  

Indentification 

A.
When examined in the range 230 nm to 360nm (2.4., a 

0.001 per cent w/v solution in ethanol shows an absorp

7)
ti on 

maximum only at about 309 nm;  

about 0.3. 

B. It gives reaction (B) of benzoates (2.3.1). 

c. Melting range 98° to 102 °  (2.4.21).  

Tests 

pH (2.4.24). 5.0 to 7.0, determined in a 2.0 per cent w/v 
suspension. 

Free benzoic acid. Not more than 0.2 per cent, determined by 
the following method. Dissolve 0.5 g in 25 ml of ethanol 
(95 per cent) and titrate with 0.01 Msodium hydroxide using 
phenol red solution as indicator. Carry out a blank titration. 

1 ml of 0.01 Msodium hydroxide is equivalent to 0.001221 g 
of C7H602. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 45 volumes of mobile phase B and 55 volumes 
of mobile phase A. 

Test solution. Dissolve 0.1 g of the o,,substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Further dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with di-

isobutyloctadecylsilane bonded to porous silica (5 µm) 
with a specific surface area of 180 m 2/g, a pore size of 8 
nm and a carbon loading of 10 per cent, 

- mobile phase: A. 0.15 per cent w/v solution of potassium 
dihydrogen phosphate, adjusted to pH 3.2 with 
orthophosphoric acid, 

B. acetonitrile, 
- a gradient programme using the conditions given below, 

flow rate: 1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 10 pi 

Time 	Mobile phase A 
	

Mobile phase B 
(in min.) 	(per cent v/v) 

	
(per cent v/v) 

0 	 80 
	

20 

5 	 80 
	

20 

15 	 55 
	

45 

40 	 55 
	

45 

45 	 80 
	

20 

Name 
	 Relative 

retention time 

Metronidazole benzoate impurity W 
	

0.17 

Metronidazole benzoate impurity A 2 
	

0.2 

Metronidazole benzoate impurity C 3 
	

0.7 

Metronidazole benzoate (Retention time: 
about 20 minutes) 	 - 

'2 - methyl - 4 -nitroimidazole, 

2metronidazole, 

;benzoic acid. 

Inject reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.01 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at in an oven at 60° at a pressure not 
exceeding 0.7 kPa. 

Assay. Dissolve 0.25 g in 50 ml of acetone. Add 10 ml of acetic 
anhydride. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.02753 g of 
CI3H13N304• 

Storage. Store protected from light and moisture. 

Metronidazole Injection 
Metronidazole Intravenous Infusion 

Metronidazole Injection is a sterile isotonic solution of 
Metronidazole in Water for Injections. It may contain suitable 
buffering agents. 

Metronidazole Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
metronidazole, C 6H9N303 . 

Usual strength. 5 mg per ml. 

Description. An almost colourless to pale yellow solution. 

Identification 

Heavy metals 
(2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying 
(2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105 °  for 3 hours. 

Assay. Dissolve 0.15 g in 50 ml of 
anhydrous glacial acetic 

acid. Titrate with 0.1 Mperchloric acid, determining the end-

point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.01712 g of 

C6H9N303. 

Storage. Store protected from light and moisture. 

0 2 N--\< N  

Mol. Wt. 275.3 

Dose. 
For amoebiasis, the equivalent of 400 mg of metronidazole 

thrice daily, for 5 to 10 days. 
(200 mg of metronidazole benzoate is approximately equivalent 

to 125 mg of metronidazole). 

Description. 
A white or cream-coloured, crystalline powder or 

flakes. 

A. Shake a volume of the injection containing about 0.1 g of 
Metronidazole with 9 g ofsodium chloride for 5 minutes. Add 
20 ml of acetone, shake for further 5 minutes and evaporate to 
dryness. On the residue, determine by infrared absorption 
spectrophotothetery (2.4.6). Compare the spectrum with that 
	 . obtained witlimetronidazole RS or with the reference spectrum 

of metronidazole. 
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B. Heat 2 ml of the injection in a water-bath for 5 minutes with 
10 mg of zinc powder and 0.25 ml of2 M hydrochloric acid for 
5 minutes and cool in ice. The solution gives the reaction of 
primary aromatic amines (2.3.1). 

Tests 

pH (2.4.24). 4.5 to 7.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dilute a volume of injection containing about 
100 mg of metronidazole in 100 ml with the mobile phase. 

Reference solution (a). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole RS in the mobile phase. 

Reference solution (b). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole RS in the test solution. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica 
(10 pm) (Such as Spherisorb ODS 1), 

- mobile phase: a mixture of 30 volumes of methanol and 
70 volumes of a 0. 01 M potassium dihydrogen 
orthophosphate prepared by dissolving 1.4 g of 
potassium dihydrogen orthophosphate with 1000 ml of 
water, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 315 nm, 
- injection volume: 20 pl. 

Inject reference solution (b). Adjust the sensitivity so that the 
height of the peak due to 2-methyl-5-nitroimidazole is about 
50 per cent of full scale deflection. Measure the height (a) of 
the peak due to 2-methyl-5-nitroimidazole and the height (b) 
of the lowest part of the curve separating this peak from the 
principal peak. The test is not valid unless a is more than 1 0b. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the peak 
due to 2-methyl-5-nitroimidazole in the chromatogram 
obtained with reference solution (a) (0.5 per cent). 

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotox in 
Unit per mg of metronidazole. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Intravenous Infusions). 

Assay. Dilute a suitable volume with sufficient 0.1 M hydro-
chloric acid to produce a solution containing 0.001 per cent 
w/v of Metronidazole. Measure the absorbance of the resulting 
solution at the maximum at about 277 nm (2.4.7); using as'the 
blank a solution prepared in the same manner omitting ,the 
substance under examination. 

Calculate the content of C 6H9N 303  from the absorbance 
obtained by repeating the operation using metronidazole RS 
in place of the substance under examination. 

Storage. Store protected from light, in single dose containers. 

Labelling. The label states that the contents should not be 
used if they contain any visible solid particles. 

Metronidazole Gel 
Metronidazole Gel contains Metronidazole in a suitable water-
soluble basis. It may contain suitable preservatives. 

Metronidazole Gel contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
metronidazole, C 61-19N303 . 

Usual strengths. 0.5 per cent w/w; 0.75 per cent w/w; 0.8 per 
cent w/w; 1 per cent w/w; 2 per cent w/w. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 4.0 to 6.5. 

Other tests. Comply with the tests stated under Gels. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve a quantity of the gel equivalent to 75 
mg of Metronidazole in a 100-m1 volumetric flask, add 50 ml of 
mobile phase and shake on mechanical shaker for 20 minutes. 
Dilute with the mobile phase to volume, centrifuge and use 
the clear, Supernatant liquid for further dilution. Dilute 5.0 ml 
of this solution to 50 ml with mobile phase and mix. 

Reference solution. A solution containing 0.0075 per cent w/v 
of metronidazole RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 35 volumes of buffer solution 

prepared by dissolving1.5 g of potassium hydrogen 
orthophosphate and 1.3 g of sodium dihydrogen 
orthophosphate in 350 ml of water and 65 volumes of 
methanol, 
flow rate: 1.0 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 20 p.I. 

Inject -the-reference solution. The test is not valid unless the 
tailing factor-is- not more than 2.0 and the relative standard 
deviation is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 6H9N303  in the gel. 

Storage. Preserve in laminated collapsible tubes at a 
temperature not exceeding 30°. 

Metronidazole Benzoate Oral 
Suspension 
Benzoylmetronidazole Oral Suspension 

Metronidazole Benzoate Oral Suspension is a suspension of 
Metronidazole Benzoate in a suitable aqueous vehicle. It may 
contain suitable colouring, flavouring, sweetening, buffering, 
suspending and antimicrobial agents. 

oe' 
Metronidazole Benzoate Oral Suspension contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of metronidazole, C 6H9N303 . 

Usual strengths. 40 mg per ml; 50 mg per ml. 

Identification 

Extract a quantity of the suspension containing 0.5 g of 
metronidazole with chloroform, filter and evaporate the filtrate 
to dryness. The residue complies with the following tests. 

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum only at about 309 nm; absorbance at 
about 309 nm, about 0.3. 

B. It gives reaction (B) of benzoates (2.3.1). 

Tests 

Metronidazole. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the oral suspension 
containing 200 mg of metronidazole with 150 ml of methanol 
and dilute to 250.0 ml with water and centrifuge. 

Reference solution. Dissolve 20 mg of metronidazole RS in 
150 ml of methanol and dilute to 250.0 ml with water. Dilute 1.0 
ml of this solution to 10.0 ml with 60 per cent methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 40 volumes of a 1.25 per cent 

w/v solution of ammonium acetate, adjusted to pH 7.0 
with dilute acetic acid or dilute ammonia and 60 
volumes of methanol, 
flow rate: 1 ml per minute, 	 _ 

- spectrophotometer set at 310 nm, 
- injection volume: 20 pl.  

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to metronidazole is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the oral suspension 
containing 200 mg of metronidazole with 150 ml of methanol 
and dilute to 250.0 ml with water and centrifuge. Dilute 1.0 ml 
of this solution to 10.0 ml with 60 per cent methanol. 

Reference solution. Dissolve 62.5 mg of metronidazole 
benzoate RS in 1 ml of dimethylformamide and 30 ml of 
methanol and dilute to 50.0 ml with water. Dilute 1.0 ml of this 
solution to 10.0 ml with 60 per cent methanol. 

Use chromatographic system as described in the test for 
Metronidazole. 

Inject the reference solution and the test solution. 

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C6H 9N303 , weight in volume. 

Storage. store protected from light. 

Labelling. The label states the strength in terms of the 
equivalent amount of metronidazole in a suitable dose-volume. 

Metronidazole Sterile Suspension 
Metronidazole Sterile Suspension is a sterile suspension of 
Metronidazole in Water for Injections. The suspension is 
prepared by suspending Metronidazole for Injection in the 
requisite amount of Water for Injections immediately before 
use. 

The sterile suspension complies with the tests stated under 
Parenteral Preparations. 

Usual Strength. 200 mg per 5 ml. 

Storage. The suspension should be used immediately after 
preparation but in any case within the period recommended 
by the manufacturer when prepared and stored strictly in 
accordance with the manufacturer's instructions. 

Metronidazole for Injection 

Metronidazole for Injection is a sterile material consisting of 
Metronidazole with or without excipients. It is filled in a sealed 
container. 

The-eontents of the sealed container comply with the 
requirements -  stated under Parenteral Preparations (Powders 
for Injection) and with the following requirements. 

2596 



1 ml of 0.1 M perchloric acid is equivalent 0. .01712 g of 
C6H9N303. 
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Reference solution (a). A 0.0005 per cent w/v solution of 

2-methyl-5-nitroimidazole RS in the mobile phase. 

Reference solution (b). A 0.0005 per cent w/v solution of 

2-methyl-5-nitroimidazole RS in the test solution. 

Chromatographic system 
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 iim) ( Such 

as Spherisorb ODS 1), 

- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of 0.01M potassium dihydrogen 

orthophosphate, 
- flow rate: 1 ml per minute, 

- spectrophotometer set at 315 nm, 

- injection volume: 20 pl. 

Inject reference solution (b). Adjust the sensitivity so that 

the height of the peak due to 
Measure is about 50 per cent of full-scale deflection. easure the height 

(a) of the peak due to 2-methyl-5-nitroimidazole and the height 

(b)
of the lowest part of the curve separating this peak from Apparatus No. 1, 

less the principal peak. The test is not valid un 	a is more than Medium. 900 ml of 0./ M hydrochloric acid, 

Speed and time. 100 rpm and 60 minutes. 
10 times b.  

diameter Inject reference solution (a) and the test solution. Run the Withdraw a suitable volume of the medium p
an filter promptly 

chromatogram 3 times the retention time of the principal peak. through a membrane lter disc with an aver pore 

In the chromatogram obtained with the test solution t e a 	not more than 1.0 tam. 
fi
Reject the first few ml of the filtrate and j 

of any secondary peak is not more than the area-Of-the pet& dilute a suitable volume of the filtrate with the same solvent. 

due to 2-methy1-5-nitroimidazole 
in the chromatogram " Measure the absorbance of the resulting solution at the 

obtained with reference solution (a) (0.5 per cent). maximum at about 277 nm (2.4.7). Calculate the content of 

Metronidazole Tablets 

Metronidazole Tablets contain not less teas 	per cent and 

not more than 105.0 per cent of the stated amount of 

metronidazole, C 6H9N303. 

Usual strengths. 200 mg; 400 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing 0.1 g 

of Metronidazole with 40 ml of chloroform for 15 minutes, 

filter and evaporate the filtrate to dryness. 

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 

obtained with metronidazole RS or with the reference spectrum 

of metronidazole. 

B. Heat a quantity of the powdered tablets containing 10 mg 
of Metronidazole in a water-bath with 10 mg of zinc powder, 

1 ml of water and 0.25 ml of 2 M hydrochloric acid for 

5 minutes and cool in ice. The solution gives the reaction of 

primary aromatic amines (2.3.1). 

C. Shake a quantity of the powdered tablets containing about 

0.2 g of Metronidazole with 4 ml of 0.5 M sulphuric acid and 

filter. To the filtrate add 10 ml of picric acid solution and allow 

to stand for 1 hour; the precipitate, after washing with cold 

water under suction and drying at 105°, melts at about 150 °  

(2.4.21). 

METRONIDAZOLE STERILE SUSPENSION 

Metronidazole Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 

metronidazole, C6 H9 N3 03. 

Identification 

Shake a quantity of the powder containing 0.1 g of 

Metronidazole with 40 ml of chlorofbrm for 15 minutes, filter 

and evaporate the filtrate to dryness. The residue complies 
with the following test. Determine by infrared 
spectrophotometry (2.4.6). Compare the spectrum with that 

obtained with metronidazole RS or with the reference spectrum 

of metronidazole. 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Determine the weight of the contents of 10 
containers. Disperse a weighed quantity of the mixed contents 
of 10 containers containing about 0.1 g of Metronidazole with 

40 ml of chloroform, with the aid of ultrasound for 15 minutes, 

filter, evaporate the filtrate to dryness and dissolve the residue 

in 100 ml of mobile phase.  

Assay. Determine the weight of the contents of 10 containers. 
Transfer a weighed quantity of the mixed contents of the 10 
containers containing about 50 mg of Metronidazole, dissolve 

in 100 ml of 0.1 M hydrochloric acid. Dilute 10 ml of the 

solution to 250 ml with 0.1 M hydrochloric acid and measure 

the absorbance of the resulting solution at the maximum at 
about 277 nm (2.4.7). Calculate the content of C 6H9N303  taking 

375 as the specific absorbance at 277 nm. 

Storage. Store protected from light. 

D. Not less than 85 per cent of the stated amount of C 6H9N303 . 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Shake a quantity of powdered tablets containing 
about 100 mg of Metronidazole in 100 ml of the mobile phase, 

Reference solution (a). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole RS in the mobile phase. 

Reference solution (b). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole RS in the test solution. 

Chromatographic system 
- a stainless steel column 20 cm x 	mm packed with 

octadecylsilane bonded to porous silica (101..tm) (Such 
as Spherisorb ODS1), 

- mobile phase: a mixture of 30 volumes of methanol and 
70 volumes of a 0.01 M potassium dihydrogen 
orthophosphate prepared by dissolving 1.4 g of 
potassium dihydrogen orthophosphate with 1000 ml of 
water, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 315 nm, 
- injection volume: 20 IA 

Inject reference solution (b). Adjust the sensitivity so that the 
height of the peak due to 2-methyl-5-nitroimidazole is about 
50 per cent of full scale deflection. Measure the height (a) of 
the peak due to 2-methyl-5-nitroimidazole and the height (b) 
of the lowest part of the curve separating this peak from the 
principal peak. The test is not valid unless a is more than 10 
times b. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the peak 
due to 2-methyl-5-nitroimidazole in the chromatogram 
obtained with reference solution (a). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Weigh a quantity of the 
powder containing about 0.2 g of Metronidazole, transfer to a 
sintered-glass crucible and extract with six quantities, each of 
10 ml, of hot acetone. Cool, add to the combined extracts 50 ml 
of acetic anhydride. Titrate with 0.1 M perchloric acid, using 
0.1 ml of a 1 per cent w/v solution of brilliant green in 
anhydrous glacial acetic acid as indicator to a yellowish-
green end-point. Carry out a blank titration. 

C I I H17/\10,HC1 	 Mol. Wt. 215.7 

Mexiletine Hydrochloride is (RS)-1-methyl-2-(2,6-xylyloxy) 
ethylamine hydrochloride. 

Mexiletine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C II H I7NO,HC1, calculated 
on the anhydrous basis. 

Category. Antiarrhythmic. 

Dose. Orally, initial loading dose 400 mg, followed by 200 to 
250 mg three to four times daily; by slow intravenous injection, 
100 to 200 mg in 4 to 8 minutes, followed by infusion at a rate 
of 250 mg over 1 hour, 250 mg over the next 2 hours, and then 
about 0.5 mg per minute for maintenance, according to the 
patient's response. 

Description. A white or almost white, crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mexiletine 
hydrochloride RS. 

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.04 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum at about 260 nm; absorbance at 
260 nm, about 0.46. 

C. Dissolve 0.1 g in 3 ml of 0.02 Mhydrochloric acid and add 
a few crystals of sodium nitrite. Nitrogen is evolved and a 
yellow colour may be produced slowly. 

D. It gives reaction (A) of chlorides (2.3.1). 

Tests 

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1). 

pH (2.4.24). 4.0 to 5.5, determined in a 10.0 per cent w/v solution. 

Impurity D. Determine by thin layer chromatography (2.4.17), 
coating the plate with silica gel. 

MobiltPhase-.-A mixture of 3 volumes ofammonia, 7 volumes 
of ethanol (9,5 per cent), 45 volumes of acetone and 
45..volumes of toluene. 

C6H9N303  from the absorbance obtained by repeating the Mex iletine   Hyd rochloride operation using metronidazole RS instead of the substance 
under examination. 

Tests 

Dissolution (2.5.2). 

NH 2  

CH 3  HCI 
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Test solution. 
Dissolve 0.5 g of the substance under 

examination in methanol and dilute to 5.0 ml with 

methanol. 

Reference solution (a). 
A 0.001 per cent w/v solution of 

2- 
mexiletine impurity D RS 	

2,6-dimethylphenoxy) 

propan-l-amine RS) in methanol. 

Reference solution (b). 
Dilute 1.0 ml of the test solution to 

20.0 ml with methanol. 

Reference solution (c). 
Dilute 1.0 ml of reference solution (a) 

to 5.0 ml with methanol. 	
(a) chromatogram 

reference solution (b) an 
ram 5.5 times the retention time of the principal 

to 5.0 ml with reference solution (b)• 	
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine impurity A is 

Apply to the plate 5 ul of reference solutions (d), (e) 
not more than 2.5 times the area of the corresponding peak in and the  

test solution. Allow the mobile phase to rise 10 cm. Dry the 
the chromatogram obtained with reference solution (b) (0.1 

plate in air and spray with 
ninhydrin solution and heat at 

Ci s  not more than 20 times the area of  ther 
 cent). The area of any peak corresponding to mexiletine 

105 ° 
 for 15 minutes or until the spots appear. In the P impurity 	

e 

chromatogram obtained with the test solution, any spot 
corresponding peak in the chromatogram obtained with 

corresponding to mexiletine impurity D is not more intense 
	solution (b) (0.1 per cent). The area of any other 

reference  
romatoram obtained with reference secondarypeak is not more than 0.5 times the area of the pea 

than the spot in the ch g k 
solution (c) (0.1 per cent). The chromatogram obtained with 

due to mexiletine in the chromatogram obtained with reference 

reference solution (d) shows 2 clearly separated spots. 
solution (b) (0.1 per cent). the sum of areas of all the secondary 

Related substances. 
Determine by liquid chromatogra 	

eaks is not more than 2.5 times the area phy p 	
o

reference solution 
the peak due to 

mexiletine in the chromatogram obtaineWW h r 
(b) (0.5 per cent). Ignore any peak ith an area less than 
0.25 times the area of the peak due to mexiletine in the 
chromatogram obtained with reference solution (b) 

(0.05 per cent). 

Heavy metals 
(2.3.13). 2.0 g complies with the limit test for 

heavy metals, Method C (10 ppm). Use 2 ml of 
lead standard 

solution (10 ppm Pb) 
to prepare the standard. 

(2.4.14). 

Test solution. 
Dissolve 0.2 g of the substance under 

examination in the mobile phase and dilute to 10.0 ml with the 

mobile phase. 

Reference solution (a). 
Dilute 1.0 ml of the test solution to 

10.0 ml with the mobile phase. 

Reference solution 
(b)• A 0.001 per cent w/v solution of 

mexiletine impurity C RS 
in the mobile phase and tra sn 

methyl - 

fer the 

solution to a volumetric flask containing 16 mg of 
2,6- 

Mix 1.0 ml 

of this solution with 2.0 ml of reference solution (a) a dute 

to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 c 

	mm, packed with 

endcapped octadecylsilane bonded to porous silica 

(5  Itrn) ,  
-

mobile phase: a mixture of 65 volumes of 
methanol and 

5 g 
35 volumes of a solution prepared by dissolving 11.  

of anhydrous sodium acetate in 500 ml of water
to  , add 

3.2 ml of glacial acetic acid, mix and allow 	, 

adjusting to pH 4.8 with 
glacial acetic acid and dilute 

to 1000 ml with water, 

flow rate: 1 ml per minute, 

- spectrophotometer set at 262 nm, 

- injection volume: 20 

Name 

Mexiletine impurity 
Mexiletine (Retention time: about 4 minutes) 

' Mexiletine impurity A 

I 	
33',5,5'-tetramethylbipheny1-4,4'-diy1)bisoxyldipropan-2-amine, 

22,6-dimethylphenol.  

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine impurity C and 

mexiletine is not less than 5.0. 
•e test solution. Run the 

Assay. 
Dissolve 0.15 g in 50 ml of a mixture of equal volumes 

of anh o
ydrous glacial acetic acid and acetic anhydride, add 

10 ml of mercuric acetate solution. Titrate with 0.1 M 

perchloric acid, 
determining the end-point potentiometrically 

(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid 
is equivalent to 0.02157 g of 

C 

Storage. 
Store protected from light and moisture. 

Mexiletine Capsules 
Mexiletine Hydrochloride Capsules 
Mexiletine Capsules contain not less than 92.5 per cent and 
not more tharc107.5 per cent of the stated amount of mexiletine 

hydrochloride C, ,H 17NO,HC1 .  

Usual strengths. 50 mg; 100 mg. 

Identification 

A. Shake a quantity of the contents of the capsules containing 
about 0.5 g of Mexiletine Hydrochloride with 10 ml of methanol, 

filter, evaporate to dryness and dry the residue at 105°. 

When examined in the range 230 nm to 360 nm (2.4.7), a 0.04 
per cent w/v solution of the residue in 0.01 M hydrochloric 

acid shows an absorption maximum at 260 nm. 

B. Dissolve 0.1 g of the residue obtained in test A in 3 ml of 
0.02 M hydrochloric acid and add a few crystals of sodium 

nitrite; nitrogen is evolved and a yellow colour may be 
produced slowly. 

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solotion corresponds to 
that in the chromatogram obtained with reference solution (a). 

D. A 1 per cent w/v solution of the residue obtained in test A 
gives the reactions of chlorides (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter through 
a membrane filter with an average pore size of 1.0 gm. Measure 
the fluorescence intensities using the maximum excitation 
wavelength at about 265 nm and the maximum emission 
wavelength at about 295 nm (2.4.5). Calculate the content of 
C I I H I7NO, HCl by comparing the fluorescence intensities 
obtained with a standard solution of a known concentration 
of mexiletine hydrochloride RS in water. 

D. Not less than 80 per cent of the stated amount of C H I7NO, 

HCI. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the contents of capsules 
containing 0.2 g of Mexiletine Hydrochloride with 10 ml of the 
mobile phase with the aid of ultrasound for 10 minutes, filter 
through a 0.4-um glass microfibre filter (Whatman GFIC is 
suitable) and use the filtrate. 

Reference solution (a). A 0.2 per cent •lv solution of 
mexiletine hydrochloride RS in the mobile phase. 

Reference solution (h). A solution containing 0.01 per cent 
w/v of mexiletine impurity CRS and 0.08 per cent w/v of 2,6- 

dimethylphenol in the mobile phase. Mix 1.0 rril eithis solution 
with 2.0 ml of reference solution (a) and dilute to IWO nil with 
the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (5 
gm) (Such as Hypersil), 

- mobile phase: a mixture of 35 volumes of a solution 
prepared by dissolving 11.5 g of anhydrous sodium 
acetate in 500 ml of water, add 3.2 ml of glacial acetic 
acid, mix and allow to cool, adjust the pH to 4.8 with 
glacial acetic acid and dilute to 1000 ml with water 

and 65 volumes of methanol, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 262 nm, 
- injection volume: 20 

Name 
	 Relative 

retention time 

Mexiletine impurity C' 
	

0.7 

Mexiletine (Retention time: about 4 minutes) 
	

1.0 

Mexiletine impurity A2 
	

1.8 

' I , I ' 4(3,3 ',5,5'-tetramethylbipheny1-4,4'-diy1)bisoxyldiproPan -2- 

 amine, 

2  2,6- dimethylphenol. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine and mexiletine 
impurity C is not less than 5.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 5.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine impurity A is 
not more than 2.5 times the area of the peak due to 2,6-
dimethylphenol in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any peak corresponding 
to mexiletine impurity C is not more than 20 times the area of 
the peak due to mexiletine impurity C in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.005 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Other tests. Comply with the tests stated under Capsules. 

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.05 g of Mexiletine Hydrochloride, mix with 
50 nil -Of 0.0TM hydrochloride acid, shake for 30 minutes, 

dilute to 100.0 ml with 0.01 M hydro -chloric acid and 
centrifuge. Measure the absorbance of the supernatant liquid 

Relative 
retention time 

0.7 
1.0 
1.8 

Sulphated ash 
(2.3.18). Not more than 0.1 per cent. 

Water 
(2.4.19). Not more than 0.5 per cent, determined on 5 g. 



Relative 
retention time 

Name Mianserin Hydrochloride is (RS)- 1,2,3,4,10, 14b-hexahydro-2- 
methyldibenzo[4] pyrazino[1,2-a]azepine hydrochloride. 

Mianserin Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C181 -1201•1 2 ,HC1, calculated 
on the dried basis. 

Category. Antidepressant 

Dose. 30 to 90 mg daily, in divided doses. 

Description. A white or almost white crystals or crystalline 
powder; odourless or almost odourless. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtaid with mianserin 
hydrochloride RS or with the reference spectrum of mianserin 
hydrochloride. 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent NO/ solution shows an absorption maximum only 
at about 279 nm; absorbance at about 279 nm, 0.64 to 0.72. 
C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 75 volumes of cyclohexane, 
20 volumes of ether and 5 volumes of diethvlamine. 
Test solution. Dissolve 0.2 g of the substance under exami-
nation in 100 nil of diehloromethane. 

Reference solution (a). A 0.2 per cent w/v solution of 
mianserin hydrochloride RS in dichloromethane. 

Reference solution (h). A solution containing 0.2 per cent 
w/v each of mianserin hydrochloride RS and cliproheptadine 
hydrochloride RS in dichloromethane. 

Apply to the plate 2 Al of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air for 
5 minutes and examine under ultraviolet light at 254 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots. 

D. It gives the reactions of chlorides (2.3.1). 

Tests 

pH (2.4.24). 4.0 to 5.5, determined in a 1.0 per cent w/v solution. 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the siibltanee..trtider,_:' 
examination in the mobile phase and dilute to 25.9 ml with.thi 
mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 3.9 mm, packed with 

endcapped octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of37 volumes ofa buffer solution 

prepared by dissolving 5.0 g of sodium 
octanesulphonate in water and dilute to 350 ml with 
water, adjusted to pH 3.0 with a mixture of I ml of 
orthophosphoric acid and 3 ml of water, dilute to 
400 ml with water and 63 volumes of methanol, 

- flow rate: 0.5 ml per minute, 
spectrophotometer set at 250 nm, 
injection volume: 10 IA. 

Name 	 Relative 	Correction 
retention time 	factor 

Mianserin impurity B' 
	

0.2 
Mianserin impurity A' 
	

0.5 
	

2.4 
Mianserin impurity D3 
	

0.7 
	

2.1 
Mianserin (Retention time: 
about 18 minutes) 	 1.0 
Mianserin impurity E4 	1.1 

I( I 4bRS)-2-methyl-1,2.3,4,10,14b-hexahydrodibenzo[c../] 
pyrazino[1,2-a]azepine-8-sulphontc acid. 

2E 2- [( 2 RS)-4-methy1-2-phenylpiperazin- 1 -yl]phenylitnethanol. 

[ 2- [( 2RS)-4-benzy1-2-phenylpiperazin- 1 -yl]phenyl]methanol, 

4(14bRS)-1,2,3.4. I 0.14b-hexahydrodihenzofellpyrazino[1,2- 
ajazepine. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to mianserin impurity B is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.3 per 
cent). The area of any peak corresponding to mianserin 
impurities A, D, E is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.15 per cent). The area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent.).. -The stun'of areas of all the secondary peaks is not more 
than 5't-ilnes the area of the principal peak in the chromatogram 
obtained reference solution (b) (0.5 per cent). Ignore any 
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MEXILETINE INJECTION 

     

MIANSERIN HYDROCHLORIDE 

       

       

       

1. 1 '-[(3.3'.5,5%tetramethylbipheny1- 4 .4 ' -diy1)bisoxy]dipropan-2-amine,  

2 2,6- dimethylphenol. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine and mexiletine 
impurity C is not less than 5.0. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram 5.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine impurity A is 
not more than 2.5 times the area of the peak due to 2,6- 
dimethylphenol in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any peak corresponding 
to mexiletine impurity C is not more than 20 times the area of 
the peak due to mexiletine impurity C in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per cent). 

Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections). 

Assay. To a measured volume containing about 0.125 g of 
Mexiletine Hydrochloride add sufficient 0.01 M hydrochloric 

acid to produce 250.0 ml and measure the absorbance of the 
resulting solution at the maximum at about 260 nm (2.4.7). 
Calculate the content of C, HCI taking 11.6 as the 
specific absorbance at 260 nm. 

Storage. Store in single dose containers. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (5 
[an) (Such as liypersil), 

- mobile phase: a mixture of 35 volumes of a solution 
prepared by dissolving 11.5 g of anhydrous sodium 

acetate in 500 ml of water, add 3.2 ml of glacial acetic 

acid, mix and allow to cool. adjust the pH to 4.8 with 

glacial acetic acid and dilute to 1000 ml with water 

and 65 volumes of methanol, 

- flow rate: 1 ml per minute, 
-- spectrophotometer set at 262 nm, 
- injection volume: 20 IA 

at the maximum at about 260 nm (2.4.7). Calculate the content 

of C I I H I7NO,HC1 taking 11.6 as the specific absorbance at 

260 nm. 

Storage. Store protected from light. 

Mexiletine Injection 

Mexiletine Hydrochloride Injection 

Mexiletine Injection is a sterile solution of Mexiletine 
Hydrochloride in Water for Injections. 

Mexiletine Injection contains not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of Mexiletine 

Hydrochloride C 11 H HC I. 

Usual strength. 250 mg per I 0 ml. 

Identification 

A. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

B. A volume containing 2.5 mg of Mexiletine Hydrochloride 
diluted to 2 ml gives reaction (A) of chlorides (2.3.1). 

Tests 

pH (2.4.24). 5.0 to 6.0. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dilute a volume of the injection to obtain 2.0 per 
cent w/v of Mexiletine Hydrochloride in the mobile phase. 

Reference solution (a). A 0.2 per cent w/v solution of 

mexiletine hydrochloride RS in the mobile phase. 

Reference solution (b). A solution containing 0.01 per cent 

w/v of mexiletine impurity C RS and 0.08 per cent w/v of 2,6- 

dimethylphenol in the mobile phase. Mix 1.0 ml of this solution 
• with 2.0 ml of reference solution (a) and dilute to 100.0 ml with 

the mobile phase. 

Mexiletine impurity 0.7 

Mexiletine (Retention time: about 4 minutes) 1.0 

Mexiletine impurity A' 1.8 

Mianserin H ydrochloride 

, HCI 

Mol. Wt. 300.8 



Miconazole 

CI 

CI 

CI 

MIANSERIN TABLETS 

peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 65° over phosphorus pentavide 

at a pressure not exceeding 0.7 kPa for 5 hours. 

Assay. Weigh 0.2 g, dissolve in a mixture of 50 ml of ethanol 

(95 per cent) and 5 ml of 0.01 M hydrochloric acid. Titrate 

with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Note the volume added between 
the two points of inflection. 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03008 g of 

C 18H201\12,HCI. 

Storage. Store protected from light and moisture. 

Mianserin Tablets 

Mianserin Hydrochloride Tablets 

Mianserin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of mianserin 
hydrochloride, C 18 1-1 20N2 , HC1. 

Usual strengths. 10 mg; 20 mg; 30 mg. 

Identification 

A. Shake a quantity of the powdered tablets containing about 
20 mg of Mianserin Hydrochloride with 10 ml of methanol, 

filter and evaporate the filtrate to dryness. 

On the residue, determine by infrared absorption spectro-
photometry (2.4.6). Compare the spectrum with that obtained 
with mianserin hydrochloride RS or with the reference 
spectrum of mianserin hydrochloride. 

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak due to 
mianserin in the chromatogram obtained with the reference 
solution. 

C. The residue obtained in test A gives the reactions of 
chlorides (2.3.1). 

Tests 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G 

Mobile phase. A mixture of 90 volumes of dichloromethane 

and 10 volumes of methanol. 

Test solution. Triturate a quantity of the pow4ered tablets 
containing 40 mg of Mianserin Hydrochloride with-2inl of a 
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mixture of 4 volumes of methanol and 1 volume of strong 

ammonia solution and centrifuge. 

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with the same solvent mixture. 

Reference solution (h). Dilute 1 volume of the test solution to 
500 volumes with the same solvent mixture. 

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of cold air for 5 minutes and expose 
to iodine vapour for 20 minutes. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution (a). Weigh and powder 20 tablets. Shake a 
quantity of the powdered tablets containing about 60 mg of 
Mianserin Hydrochloride with 30.0 ml of 0.2 M hydrochloric 

acid for 1 hour and filter. To 10.0 ml of the filtrate add 3.0 ml of 
1 Msodium hydroxide and 10.0 ml of toluene, mix thoroughly, 
centrifuge and use the clear upper layer. 

Test solution (b). To 10.0 ml of the filtrate obtained in test 
solution (a), add 3.0 ml of I Msodium hydroxide and 10.0 ml 

of toluene containing 0.2 per cent w/v of triphenylamine 
(internal standard), mix thoroughly, centrifuge and use the 
clear upper layer. 

Reference solution. Add 3.0 ml of 1 Msodium hydroxide and 

10.0 ml of toluene containing 0.2 per cent w/v of triphenylamine 
(internal standard) to 10.0 ml of a solution containing 0.2 per 
cent w/v of mianserin hydrochloride RS in 0.2 M hydro-

chloric acid, mix thoroughly, centrifuge and use the clear 
upper layer. 

Chromatographic system 
- a glass column 1.0 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (Such as OV-17), 
temperature: 
column 255°, 
inlet port and detector at 240°, 
flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1 ul of test solution (a), (b) and the reference solution. 

Calculate -the content of C igH 20N 2 , HCI in the tablets. 

Storage. Store protected from light and moisture. 
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C181-1 14CLIN20 	 Mol. Wt. 416.1 
Miconazole is 1 42-(2,4-dichloropheny1)-2-[(2,4-dichloro-
phenypmethoxy]ethyl-IH-imidazole. 

Miconazole contains not less than 99.0 pp cent and not more 
than 101.0 per cent of CI8F1, 4C1 4N 20, calculated on the dried 
basis. 

Category. Antifinigal. 

Description. A white or almost white powder. 

Identification 

MICONAZOLE 

filter. To 1 ml of the filtrate add 1 ml of water. The solution 
gives reaction (A) of chlorides (2.3.1). 

D. Melting range (2.4.21). 83° to 87°. 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 
methanol (Solution A) is clear (2.4.1) and not more intensely 
coloured than the reference solution YS5 (2.4.1). 

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in 
solution A. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of the mobile phase. 

Reference solution (a). Dissolve 2.5 mg each of miconazole 
RS and econazole nitrate RS in 100 ml of the mobile phase. 

Reference solution (h). Dilute 1.0 ml of the test solution to 
100 ml with the mobile phase. Dilute 5.0 ml of this solution to 
20 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
- mobile phase: dissolve 6.0 g of ammonium acetate in a 

mixture of 30 volumes of acetonitrile, 32 volumes of 
methanol and 38 volumes of water; 
flow rate: 2 ml per minute, 

- spectrophotometer set at 235 nm, 
- injection volume: 10 

Inject reference solution" (a). The test is not valid unless the 
resolution between the peaks due to econazole and miconazole 
is not less than 10. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of secondary peak corresponding to (IRS)-1-(2,4- 
dichloropheny1)-2-(1H-imidazol-1-y1)ethanol (miconazole 
impurity A), 1-[(2RS)-2-[(4-chlorobenzypoxy]-2-(2,4- 
dichlorophenyl)ethyl]-1H-imidazole (miconazole impurity B), 
( 2RS)-2- [( 2 ,4-dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl) 
ethanamine (miconazole impurity C), 1-[(2RS)-2-[(2,6- 
dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-1H-
imidazole (miconazole impurity D), 241-[(2RS)-2-[(2,4- 
dichlorobenzyl)oxy]-2-(2,4-dichlorophenypethy1]-1H-imidazol-
3-ioj-2-methylpropanoate (miconazole impurity E), 1-R2RS)- 
2-[(3,4-dichlorobenzypoxy]-2-(2,4-dichlorophenypethyl]-1H-
imidazole (miconazole impurity F), and 1-[(2RS)-2-[(2,5- 
dichlbrobe.n01)oxy]-2-(2,4-dichlorophenyl)ethy11-1H-
imidale (rniconazole impurity G) is not more than the area of 
the principal peak in the chromatogram obtained with reference 

Test A may be omitted iftests B, C and D are carried out. Tests 
B, C and D may he omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with miconazole RS 
or with the reference spectrum of miconazole. 

B. Determine by thin-layer chromatography (2.4.17), using 
silica gel G. 

Mobile phase. A mixture of 20 volumes of ammonium acetate 
solution, 40 volumes of dioxin and 40 volumes of methanol. 

Test solution. Dissolve 30 mg of the substance under 
examination in 5 ml of the mobile phase. 

Reference solution (a). Dissolve 30 mg of miconazole RS in 
5 ml of the mobile phase. 

Reference solution (h). Dissolve 30 mg each of miconazole 
RS and econazole nitrate RS in 5 ml of the mobile phase. 

Apply 5 ill of each solution. Allow the mobile phase to rise 
15 cm. Dry the plate in a current of warm air for 15 minutes. 
Expose to iodine vapour until the spots appear and examine in 
daylight. The principal spot in the chromatogram obtained 
with the test solution corresponds to that obtained in the 
chromatogram with reference solution (a). The test is not valid 
unless the chromatogram obtained with reference solution 
(b) shows two distinct spots. 

C.To about 30 mg in a porcelain crucible add 0:3..g-ofanhydrbus 
sodium carbonate. Heat on flame for 10 minutes, allow to - 
cool. Take up the residue with 5 ml of dilute nitric acid and 
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C 18fl 14C14N 20,HNO3 
	 Mol. Wt. 479.2 

Miconazole Nitrate is (RS)-142-(2,4-dichloro-
phenylmethoxy)-2-(2,4-dichlorophenyl)ethyl] - 

 1H-imidazole nitrate. 

Miconazole Nitrate contains not less than 98.5 per cent and 
not more than 101.5 per cent of C 18H, 4C14N,O,HNOI, calculated 

on the dried basis. 

Category. Anti fungal. 

Description. A white or almost white, crystalline or micro-

crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may he omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotathetay(14.6).. 
Compare the spectrum with that obtained with:micoriazole 

nitrate RS or with the reference spectrum of miconazolenitrate. 

HNO 3  
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MICONAZOLE NITRATE 

IP 2018 
MICONAZOLE CREAM 

solution (b) (0.25 per cent). The sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent). Ignore any peak with an area less than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 4 hours. 

Assay. Weigh 0.3 g, dissolve in 50 ml of a mixture of 1 volume 

of anhydrous acetic acid and 7 volumes of methyl eth_v1 

ketone. Titrate with 0. 1 M perchloric acid using 0.2 ml of 

naphtholbenzein solution as indicator, until the colour 
changes from orange-yellow to green. Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04161 g of 

C I8H 14CLIN20. 

Storage. Store protected from light. 

Miconazole Nitrate 

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.04 per cent w/v solution in a mixture of 90 volumes of 
2-propanol and 10 volumes of O./ M hydrochloric acid shows 
absorption maxima at about 264 nm, 272 nm and 280 nm; ratio 
of the absorbance at the maximum at about 272 nm to that at 
the maximum at about 280 nm, 1.18 to 1.22. 

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 

D. It gives the reactions of nitrates (2.3.1). 

Tests 

Appearance of solution. A 1.0 per cent w/v solution in 

methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS7 (2.4.1). 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 

mobile phase. 

Reference solution (a). A solution containing 0.0025 per cent 

w/v each of miconazole nitrate RS and econazole nitrate RS 

in the mobile phase. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml of this solution to 
20.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm), 
mobile phase: dissolve 6.0 g of ammonium acetate in a 

mixture of 300 volumes of acetonitrile, 320 volumes of 

methanol and 380 volumes of water, 
flow rate: 2 nil per minute, 

- spectrophotometer set at 235 nm, 
- injection volume: 10 pl. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to econazole and miconazole 
is not less than 10.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.25 per cent). The sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent). Ignore any peak with an area less than 

0.2 tiriiis the area of the principal peak in the chromatogram 

.
obtairikd withreference solution (b) (0.05 per cent) and the 

due to- nitrate ion. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Dissolve 0.4 g in 50 ml of anhydrous glacial acetic 
acid, with slight heating if necessary. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04791 g of 
C,x1-11404N20,HNO 3 . 

Storage. Store protected from light and moisture. 

Miconazole Cream 

Miconazole Nitrate Cream 

Miconazole Cream contains Miconazole Nitrate in a suitable 
base. 

Miconazole Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
miconazole nitrate, C181-11 4C14N20,HNO3 . 

Usual strength. 2 per cent w/w. 

Identification 

A. Mix a quantity containing 40 mg of Miconazole Nitrate 
with 20 ml of a mixture of 4 volumes ofmethanol andl volume 
of 1 M sulphuric acid and shake with two quantities, each of 
50 ml, of carbon tetrachloride, discarding the organic layers. 
Make the aqueous phase alkaline with 2 M ammonia and 
extract with two quantities, each of 40 ml, of chloroform. 
Combine the chloroform extracts, shake with 5 g of anhydrous 
sodium sulphate, filter and dilute the filtrate to 100 ml with 
chloroform. Evaporate 50 ml to dryness and dissolve the 
residue in 50 ml of a mixture of 90 volumes of methanol and 
10 volumes of 0.1 M hydrochloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 264 nm, 
272 nm and 280 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to miconazole nitrate in the chromatogram obtained with 
reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

• tSeotrlavkevndrojiia  tmirxtun.r 	 methanol" Equal volumes of metbanoand  

Test solution. Shake a quantity of the cream containing about 
50 mg of Miconazole Nitrate with 30 ml of the solvent mixture 
for 30 minutes, dilute to 50.0 ml with the solvent mixture and 
filter. 

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 5.0 ml of this solution 
to 100.0 ml with the solvent mixture. 

Reference solution (b). A solution containing 0.0025 per cent 
w/v each of miconazole nitrate RS and econazole nitrate RS 
in the solvent mixture. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 gm) (Such as Hypersil 3 ODS), 

- mobile phase: a solution containing 0.6 per cent w/v of 
ammonium acetate in a mixture of 30 volumes of 
acetonitrile, 32 volumes of methanol and 38 volumes 
of water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 10 Al. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to miconazole and econazole 
is not less than 10.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.25 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Weigh a quantity of the cream containing about 
40 mg of Miconazole Nitrate, mix with 20 ml of a mixture of4 
volumes of methanol and 1 volume of 0.5 Al .sulphuric acid 
and shake with two quantities, each of 50 ml, of carbon 
tetrachloride. Wash each organic layer in turn with the same 
10-m1 quantity of a mixture of 4 volumes of methanol and 1 
volume of 0.5 M sulphuric acid. Combine the aqueous phase 
and the washings, make alkaline with 2 M ammonia and extract 
with two quantities, each of 50 ml, of chloroform. To the 
combined extracts add 10.0 ml of a 0.3 per cent w/v solution of 
eer• / pahnitate (internal standard) in chlorolOrm and 5 g of 
anhydfous sodium sulphate, shake, filter, evaporate the filtrate 
to a low volatile and add sufficient chloroform to produce 
10-0 ml. 
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MICROCRYSTALLINE CELLULOSE AND CARBOXYMETHYLCELLULOSE SODIUM 

Reference solution (a). Weigh 40 mg of miconazole nitrate 

RS and mix with 10.0 ml ofa 0.3 per cent w/v solution of the 
internal standard in chloroform and 0.2 ml of strong ammonia 

solution, add 1 g of anhydrous sodium sulphate, shake again 

and filter. 

Reference solution (b). Prepare the solution in the same 
manner as reference solution (a) but omitting the addition of 
the internal standard solution. 

Chromatographic system 
- a glass column 1.5 m x 2 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (such as 5 per cent OV-101), 

- temperature: 
column 270°, 
inlet port and detector at 270°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas. 

Inject 1µl of the test solution, reference solution (a) and 
reference solution (b). 

Calculate the content of C is 1-1, 4C14N20,HNO3in the cream. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. If it is packed in aluminium 
tubes, the inner surfaces of the tubes should be coated with a 
suitable lacquer. 

Miconazole Pessaries 
Miconazole Nitrate Pessaries; Miconazole Nitrate 
Vaginal Tablets; Miconazole Tablets 

Miconazole Pessaries contain Miconazole Nitrate in a suitable 
basis. 

Miconazole Pessaries contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
miconazole nitrate, C I8H, 4C14N20, HNO3 . 

Usual strength. 150 mg.  

and dissolve the residue in 50 ml ofa mixture of 90 volumes of 
methanol and 10 volumes of 0.1 M hydrochloric acid. 

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 264 nm, 
272 nm and 280 nm. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to miconazole nitrate in the chromatogram obtained with 
reference solution (a). 

Microcrystalline Cellulose 
Microcrystalline Cellulose is purified, partially depolymerised 
cellulose prepared from alpha cellulose. 

Microcrystalline Cellulose contains not less than 97.0 per cent 
and not more than 102.0 per cent of cellulose, calculated on 
the dried basis. 

Category. Pharmaceutical aid (suspending agent; tablet and 
capsule adjuvant). 

Description. A fine or granular, white or almost white powder; 
odourless. 

Identification 

A. To about 1 mg add 1 ml of phosphoric acid, heat on a 
water-bath for 30 minutes, add 4 ml ofa 0.2per cent w/v solution 
ofcatecholinphosphoric acid and heat for further 30 minutes; 
a red colour is produced. 

B. To 50 mg add 2 ml of iodine solution, allow to stand for 
5 minutes and remove the excess reagent with the aid ofa filter 
paper and add 1 or 2 drops of sulphuric acid (66 per cent 
v/v); a blue-purple colour is produced. 

C. Mix 30 g with 270 ml of water, mix in a blender at 18,000 rpm 
for 5 minutes, transfer 100 ml of the mixture to a 100-m1 graduated 
cylinder and allow to stand for 3 hours. A white, opaque, 
bubble-free dispersion is obtained that does not produce a 
supernatant liquid. 

Tests 

pH (2.4.24). 5.0 to 7.5, determined on the supernatant liquid 
obtained by shaking 2.0 g with 100 ml of carbon dioxidefree 
water for 5 minutes and centrifuging. 

Starch and dextrins. Mix 0.1 g with 5 ml of water by vigorous 
shaking and add 2 to 3 drops of iodine solution; no blue or 
brownish-red colour is produced. 

Organic impurities. Place 10 mg on a watch-glass and add 
0.05 ml ofa freshly prepared solution of 0.1 g ofphloroglucinol 
in 5 ml of hydrochloric acid; no red colour is produced. 

Water-soluble substances. Shake 5.0 g with about 80 ml of 
water for 10 minutes, filter through a filter paper (Whatman 
No 42 or equivalent) into a tared beaker and evaporate the 
filtrate to dryness and dry the residue at 105° for 1 hour. The 
residue weighs not more than 10 mg (0.2 per cent). 

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and 
dissolve the cooled residue in a mixture 61 1-5_rtit of 
hydrochloric acid containing 0.15 ml of broniine solution " 
and 45 ml of water. Add 2 ml of stannous chloride solution 

AsT. The resulting solution complies with the limit test for 
arsenic (2 ppm). 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 0.5 g by drying in an oven at 105°. 

Assay. Weigh 0.125 g and transfer to a 300-m1 conical flask 
with the aid of about 25 ml of water. Add 50.0 ml of 0.083 M 
potassium dichromate, mix, carefully add 100 ml of sulphuric 
acid and heat to boiling. Remove from heat, allow to stand at 
room temperature for 15 minutes, cool and transfer to a 250-m1 
volumetric flask. Dilute with water almost to volume, cool to 
25°, dilute with water to volume and mix. Titrate 50.0 ml of the 
resulting solution with 0.1 M ferrous ammonium sulphate 
using 2 to 3 drops offerroin sulphate solution as indicator. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of ferrous ammonium sulphate required. 

1 ml of 0.1 Mferrous ammonium sulphate is equivalent to 
0.000675 g of eel lulose. 

Storage. Store protected from light and moisture. 

Microcrystalline Cellulose and 
Carboxymethylcellulose Sodium 

Microcrystalline Cellulose and Carboxymethylcellulose 
Sodium is a colloid-forming, attrited mixture of Microcrystalline 
Cellulose and Carboxymethylcellulose Sodium. 

Microcrystalline Cellulose and Carboxymethylcellulose 
Sodium contains not less than 75.0 per cent and not more than 
125.0 per cent of carboxymethylcellulose sodium, calculated 
on the dried basis. The viscosity of its aqueous dispersion of 
per cent by weight stated on the label is not less than 60.0 per 
cent and not more than 140.0 per cent of that stated on the 
label in centipoises. 

Identification 

Mix 6 g with 300 ml of water, mix in a blender at 18,000 rpm for 
5 minutes, transfer 100 ml of the mixture to a 100-m1 graduated 
cylinder and allow to stand for 3 hours. A white, opaque, 
dispersion is produced which does not settle on standing. 

A. Add few &bps of the dispersion obtained to a 10 per cent 
w/v SOlution'ofaluminum chloride, each drop forms a white, 
opatiOe glObule which does not disperse on standing. 

Identification 

A. Mix a quantity of the crushed pessaries containing 40 mg 
of Miconazole Nitrate with 20 ml ofa mixture of4 volumes of 
methanol and 1 volume of 1 M sulphuric acid and shake with 

two quantities, each of 50 ml, of carbon tetrachloride, gas. 

discarding the organic layers. Make the aqueous phase alkaline Inject 1 ill of the test solution, reference solution (a) and 

with 2 M ammonia and extract with two quantities, each of reference solution (b). 
40 ml, of chlorqfbrm. Combine the chloroform.ektiacts,: shake 	- 	- 

- • 	 the content of C igli 14 C1 4N 20, HNO3  in the pessaries. 
with 5 g of anhydrous sodium sulphate, filter .aiid dilute.the 	• 	• 

filtrate to 100 ml with ch/orgibt-m. Evaporate 56ml to dryness Storage SOre protected from light and moisture. 

Tests 

Other tests. Comply with the tests stated under Pessaries. 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Weigh a quantity of the crushed pessaries 
containing about 40 mg of Miconazole Nitrate, mix with 20 ml 
ofa mixture of4 volumes of methanol and 1 volume of 0.5 M 

sulphuric acid and shake with two quantities, each of 50 ml, 

of carbon tetrachloride. Wash each organic layer in turn with 
the same 10-m1 quantity ofa mixture of4 volumes of methanol 

and 1 volume of 0.5 M sulphuric acid. Combine the aqueous 
phase and the washings, make alkaline with 2 M ammonia 
and extract with two quantities, each of 50 ml, of chloroform. 
To the combined extracts add 10.0 ml of a 0.3 per cent w/v 
solution of cetyl palmitate (internal standard) in chlorofbrm 

and 5 g of anhydrous sodium sulphate, shake, filter, evaporate 
the filtrate to a low volume and add sufficient chlorgform to 

produce 10.0 ml. 

Reference solution (a). Weigh 40 mg of miconazole nitrate 

RS and mix with 10.0 ml ofa 0.3 per cent w/v solution of the 
internal standard in chloroform and 0.2 ml of strong ammonia 

solution, add 1 g of anhydrous sodium sulphate, shake again 

and filter. 

Reference solution (h). Prepare the solution in the same 
manner as reference solution (a) but omitting the addition of 
the internal standard solution. 

Chromatographic system 
- a glass column 1.5 m x 2 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent wlw of phenyl methyl silicone fluid 
(50 per cent phenyl) (Such as 5 per cent OV-101), 

- temperature: 
column 270°, 
inlet port and detector at 300°, 

- flow rate: 30 ml per minute, using nitrogen as the carrier 
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Microcrystalline Wax 

Petroleum Wax (microcrystalline); Amorphous Wax 

Microcrystalline Wax is a mixture of straight-chain, 
branched-chain and cyclic hydrocarbons, obtained by 
solvent fractionation of the still bottom fraction of 
petroleum by suitable dewaxing or de-oiling means. 

Category. Pharmaceutical aid (stiffening and coating agent; 
ointment base). 

Description. A white or cream-coloured waxy solid; odourless. 

Tests 

Acidity or alkalinity. Introduce 35.0 g into a 250-m1 separating 
funnel, add 100 ml of boiling water and shake vigorously for 
5 minutes. Draw off the separated water into a beaker, wash 
further with two quantities, each of 50 ml, of boiling water and 
add the washings to the liquid in the beaker. To the pooled 
washings add 0.05 ml of phenolphthalein solution and boil; 
the solution does not acquire a pink colour. Cool, add 0.1 ml of 
methyl orange solution; no red or pink colour is produced. 

Solidifying point (2.4.10). 54° to 102°. Follow the method with 
the following modifications. Place in the inner test-tube 
sufficient of the melted substance to fill the tube to a depth of 
about 50 mm. Stir the substance gently and steadily, without 
scraping the side of the tube, while the tube and its contents 
are allowed to cool. The temperature at which the level of the 
mercury in the thermometer remains stationary for a short time 
is taken as the solidifying point. 

Colour. Melt about 10.0 g on a water-bath and pour 5 ml of the 
liquid into a clear-glass (15 cm x 16 mm) bacteriological test-
tube; the warm, melted liquid is not more intensely coloured 
than a solution prepared by mixing 3.8 ml of FCS and 1.2 ml of 
CCS (2.4.1), in a similar tube, the comparison being made in 
reflected light against a white background, the tubes being 
held directly against the background at such an angle that 
there is no fluorescence. 

Organic acids. To 20.0 g add 100 ml of a 50 per cent . v/v 

solution of ethanol (95 per cent) neutralisal f-  to 

phenolphthalein solution and titrate rapidly with 0.1 Msodium 

hydroxide with vigorous agitation, to a sharp pink end-point. 
Not more than 0.4 ml of 0.1 Msodium hydroxide is required. 

Fats, fixed oils and rosin. Digest 10.0 g with 10 ml of 
5 M sodium hydroxide at 100° for 30 minutes. Separate the 
water layer and acidify with sulphuric acid; no oily or solid 

matter separates. 

Ash (2,3.19).‘ ot more than 0.1 per cent, determined on 2.0 g. 
It volatiliseg*ithout emitting an acrid odour. 

Storage. Store protected from light and moisture.  

Midazolam 

H3  C 	N 

CI 

C 1gH 13C1FN3 	 Mol. Wt. 325.8 
Midazolam is 8-chloro-6-(2-fluoropheny1)-1-methy1- 
4H-imidazo[1,5-a][1,4]benzodiazepine. 

Midazolam contains not less than 98.5 per cent and not more 
than 101.5 per cent calculated on the dried basis. 

Category. Sedative; Anxiolytic. 

Dose. 0.07 to 0.08 mg per kg intramuscularly; 0.01 to 0.07 mg 
per kg intravenously. 

Description. A white or yellowish, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with midazolam RS 
or with the reference spectrum of midazolam. 

B. In the test for Impurity C, the principal spot in the 
chromatogram obtained with test solution (a) corresponds to 
that in the chromatogram obtained with reference solution 
(b). 

C. Mix 90 mg with 0.3 g of anhydrous sodium carbonate and 
ignite in a crucible until an almost white residue is obtained. 
Allow to cool and dissolve the residue in 5 ml of dilute nitric 
acid, filter. Add 1.0 ml of the filtrate to a freshly prepared 
mixture of 0.1 ml of alizarin S solution and 0.1 ml ofzirconyl 
nitrate solution. Mix, allow to stand for 5 minutes and compare 
the colour of the solution with that of a blank prepared in the 
same manner. The test solution is yellow and the blank solution 
is red. 

D. To 1 ml of the filtrate obtained in identificati6h test C add 
1 ml of water. The solution gives reaction (A) of chlorides 
(2.3.1). 

Tests 

Appearance of solutio n. A 1.0 per cent w/v solution in O./ M 
hydrochloric acid is clear (2.4.1) and not more intensely 
coloured than reference solution YS6 (2.4.1). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol. 
Reference solution. A 0.0001 per cent w/v solution of 
midazolam RS in methanol. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 44 volumes of a solution 

containing 0.77 per cent w/v of ammonium acetate and 
1.0 per cent v/v of tetrabutylammonium hydroxide 
solution (40 per cent w/v), adjust to pH 5.3 with glacial 
acetic acid and 56 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 

Name 	 Relative 
retention time 

Correction 
factor 

Midazolam impurity 1 1  
Midazolam impurity J2 (2 peaks) 
Midazolam impurity D3  
Midazolam impurity E4  

0.25 

0.3 

0.4 
0.5 2.0 

Midazolam impurity F5  0.7 
Midazolam impurity A6  0.9 2.0 
Midazolam (Retention time: 
about 17 minutes) 1.0 
Midazolam impurity G 7  I .2 
Midazolam impurity IP 1.9 1.7 
Midazolam impurity B9  2.2 

1 ( 3 aRS)-8-chloro-6-(2-fluoropheny1)- I - methyl - 3a.4 - dihydro - 3H-
imidazo[1,5 -4 I ,4]benzodiazepine, 
28-c hloro -6- ( 2- fluoropheny1)-1-methy1-3a.4,5,6-tetrahydro-3H-
imidazo[1,5-a][1,4]benzodiazepine, 
38-chloro-6-(2-fluorophenyI)- I - methyl - 	 4H - imidazo[1,5 - 

a][1,4]benzodiazepine 5 -oxide. 
4 [(2RS)- 7 - chloro - 5 - (2 - fluoropheny1)2,3-dihydro-1H-1,4- 
benzodiazepine-2-Mmethanamine, 
57-chloro-5- ( 2- fluoropheny) - 1.3 -dihydro -2H- 1,4- benzodiazepin - 2 -one 
(1 -desRdiethylamino)ethyll flurazepam), 

(6RS)-8-ch loro-6-(2-fluoropheny1)- 1 - methy1 - 5,6 - dihydro - 4H-
imidazo[1,5-a][1,4]benzodiazepine, 
7desfluoromidazolam, 
86--c*ro -4-- ( 2-fluoropheny1)-2-methylquinazoline, 
?"(.6RS ),8- chloro -6- ( 2- fluoropheny1)-1-methy1-6H-imidazo[1,5- 

A] bcwdiazepi n e • 

B. Add 3 ml of iodine solution to the dispersion obtained; no 
blue or purplish blue color is produced 

Tests 

pH (2.4.24). 6.0 to 8.0, determined in the dispersion prepared 
in the test for Viscosity. 

Viscosity' (2.4.28). Determine the amounts of Microcrystalline 
Cellulose and Carboxymethylcellulose Sodium needed to 
prepare 600 g of a suitable dispersion, calculated on the dried 
basis. Transfer a weighed amount of water to a 1000-m1 blender 
bowl. Begin stirring with an 18,000 rpm blender at a reduced 
speed obtained by adjusting the voltage to 30 volts by means 
of a suitable transformer, and immediately add the weighed 
portion of Microcrystalline Cellulose and Carboxymethyl 
cellulose Sodium, taking care to avoid contacting the sides of 
the bowl with the powder. Continue stirring at this speed for 
15 seconds following the addition of the powder, then increase 
the transformer setting to 115 volts, and mix for 2 minutes, 
accurately timed, at 18,000 rpm. Stop the blender, and lower 
the appropriate spindle of a suitable rotational viscometer 
into the dispersion. Thirty seconds after cessation of mixing, 
start the viscosimeter, and determine the viscosity using the 
appropriate spindle to obtain a scale reading between 10 per 
cent and 90 per cent of full-scale at a speed of 20 rpm. Determine 
the scale reading after 30 seconds of rotation, and calculate 
the viscosity, in centipoises, by multiplying the scale reading 
by the constant for the spindle used at 20 rpm. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). 

Sulphated ash (2.3.18). Not more than 5.0 per cent. 

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 2 g of Microcrystalline Cellulose and 
Carboxymethylcellulose Sodium and transfer to a 250-ml of a 
glass-stoppered conical flask, add 75 ml ofglacial acetic acid, 
attach a condenser, and reflux for 2 hours, cool, transfer the 
mixture to a 250-m1 beaker with the aid of small volumes of 
glacial acetic acid. Titrate with 0.1 M perchloric acid in 

dioxane solution, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.0296 g of 
carboxymethylcellulose sodium. 

Storage. Store protected from light and moisture. 

Labelling. Label it to indicate the percentage content of 
carboxymethylcellulose sodium and the viscosity of the 
dispersion in water of the designated weight percentage 
composition. 
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- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and N-
desalkylflurazepam is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). 

Bacterial endotoxins (2.2.3). Not morelhan 8.33 Endotoxin 
Units per mg of midazolam. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE - Keep the solutions protected from light atleast for 
2 hours before testing. 

Test solution. Dilute a volume of the injection containing 
10 mg of Midazolam to 100 ml with the mobile phase. 

Reference solution (a). A 0.01 per cent w/v solution of 
midazolam RS in the mobile phase. 

Reference solution (b). A solution containing 0.001 per cent 
w/v each of N-desalkylflurazepam RS and midazolam RS in 
the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and 
N-desalkylflurazepam is not less than 3.0. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I ,H 13 CIFN 3  in the injection. 

Storage. Store protected from light. 

Midazolam Oral Solution 
Midazolam Oral Solution is a solution of Midazolam in a 
suitable flavoured vehicle. 

Midazolam Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
midazolam, C igH 13CIFN3 . 

Identification 

just alkaline, extract with two 10-m1 quantities of 
dichloromethane, dry the combined extracts over anhydrous 
sodium sulphate, filter and evaporate the filtrate to dryness. 
On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with midazolam RS or with the reference spectrum 
of midazolam. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Protect the solutions from lightfbr at least 2 hours 
before testing. 

Test solution. Dilute a volume of the oral solution containing 
10 mg of Midazolam to 20.0 ml with the mobile phase, filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution (b). A solution containing 0.001 per cent 
w/v each of N-desalkylflurazepam RS and midazolam RS in 
the mobile phase. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica ), 
column temperature: 40°, 
mobile phase: a mixture of 28 volumes of a solution 
prepared by mixing equal volumes of 0.1 M 
orthophosphoric acid and 0.03 M triethylamine, 
adjusting the pH to 3.5 with 0.1 M sodium hydroxide 
and 72 volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 220 nm, 
injection volume: 20 pl. 

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to midazolam and 
N-desalkylflurazepam is not less than 3.0. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay, Determine by liquid chromatography (2.4.14). 
A. To a volume of the oral solution containing 20 .  mg. 	 NOTE- Protect the solutions from light fbr at least 2 hours 
Midazolam add sufficient 5 Mammonia to make the solution belbre testing 
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MIDAZOLAM ORAL SOLUTION 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
The area of any peak due to midazolam impurity B is not more 
than twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The area of 
any peak due to midazolam impurities A and G is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent). The area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent). Ignore any peak with the area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent). 

Impurity C. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes ofglacial acetic acid, 

15 volumes of water, 20 volumes of methanol and 80 volumes 

of ethyl acetate. 

Test solution (a). Dissolve 0.2 g of the substance under 
examination in ethanol (95 per cent) and dilute to 5 ml with 

methanol. 

Test solution (h). Dilute 1 ml of test solution (a) to 50 ml with 
ethanol (95 per cent). 

Reference solution (a). Dissolve the contents of a vial of 
midazolam impurity C RS (8-chloro-6-(2-fluoropheny1)-1- 
methyl-4H-imidazo[1,5-al [1,47benzodiazepine-3-carboxylic 
acid RS) in 2.0 ml of methanol. 

Reference solution (b). A 0.08 per cent w/v solution of 
midazolam RS in ethanol (95 per cent). 

Reference solution (c). Dissolve 40 mg of the substance under 
examination in 1 ml of reference solution (a). 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any spot in the chromatogram 
obtained with test solution (a) due to midazolam impurity C is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows 2 clearly separated spots. 

Sulphated ash (2.3.18). Not more than 0.1 per cent in a platinum 
crucible. 

Loss on drying (2.4.19). Not more than 0.5 per eel* deter] fined 
on 1.0 g by drying in an oven at 105° for 2 hotirs. 

Assay. Dissolve 0.12 g in 30 ml of anhydrous acetic acid and 

add 20 ml of acetic anhydride. Titrate with 0.1 M perchloric 

acid to the 2nd  point of inflexion, determining the end-point 
potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.01629 g of 

C 1x1-1 13CIFN1. 

Storage. Store protected from light. 

Midazolam Injection 
Midazolam Injection is a sterile solution of Midazolam in Water 
for Injections containing hydrochloric acid. 

Midazolam Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
midazolam, C 1xH 13C1FN 3 . 

Usual strengths. I mg per ml; 5 mg per ml. 

Identification 

To a volume of the injection containing 20 mg of Midazolam 
add sufficient 5 M ammonia to make the solution just alkaline, 
extract with two 10- ml quantities ofdichloromethane, dry the 

combined extracts over anhydrous sodium sulphate, filter and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with midazolam RS or with the 

reference spectrum of midazolam. 

Tests 

pH (2.4.24). 2.9 to 3.7. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

NOTE - Keep the solutions protected from light atleast .for 

2 hours before testing. 

Test solution. Dilute a volume of the injection containing 
10 mg of Midazolam to 20.0 ml with the mobile phase. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. 

Reference solution (h). A solution containing 0.001 per cent 

w/v each of N-desalkylflurazepam RS and midazolam RS in 

the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- column temperature: 40°, 
- mobile phase: a mixture of 28 volumes of a solution 
,-- -to-ntainiiig equal volumes of 0.1 M orthophosphoric 

acid and 0.03 M triethylamine, adjusted to pH 3.5 with 
M sodium hydroxide and 72 volumes of methanol, 
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Test solution. Dilute a volume of the oral solution containing 
10 mg of Midazolam to 100.0 ml with the mobile phase, filter. 

Reference solution (a). A 0.01 per cent w/v solution of 
midazolam RS in the mobile phase. 

Reference solution (b). A solution containing 0.001 per cent 
w/v each of N-desalkylflurazepam RS and midazolam RS in 
the mobile phase. 

Use chromatographic system as described in the Related 
substances. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and 
N-desalkylflurazepam is not less than 3.0. 

Inject reference solution (a) and the test solution. 

Determine the weight per ml (2.4.29) and calculate the content 
of C 181-1 13 C1FN 3  in the oral solution. 

Storage. Store protected from light. 

Mifepristone 

Mifepristone is 1713-Hydroxyl 1 p-(4-dimeth ylamino)phenyl-
17-(1-propyriy1)-4,9-estradien-3-one. 

Mifepristone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C29H35NO2, calculated on the dried 
basis. 

Category. Abortifacient. 

Dose. 50 to 600 mg, 24 to 30 hours before surgery. 

Description. A slightly yellow crystalline powder. 

Identification 

Determine by infrared absorption spectrophotofrietty (2;416). 
Compare the spectrum with that obtained with ini/ep4stone 
RS or with the reference spectrum of mifepriotone,_ 

2 
• 

Tests 

Light absorption. Not more than 1.25, determined in a 1.0 per 
cent w/v solution in methanol at 420 nm (2.4.7). 

Specific optical rotation (2.4.22). 124° to 135°, determined in a 
0.5 per cent w/v solution in dichloromethane at 20°. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Equal volumes of water and methanol. 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of methanol and dilute to 25.0 ml with the 
solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (3 gm), 
- column temperature: 40°, 
- sample temperature: 5°, 
- mobile phase: A. dilute 0.75 ml of formic acid to 1000 ml 

with water, adjusted to pH 5.0 with dilute ammonium 
hydroxide solution, 

B. a mixture of equal volumes of methanol 
and acetonitrile, 
a gradient programme using the condition given below, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 10 gl 

Time 	Mobile phase A 
	

Mobile phase B 
(in min.) 	(per cent v/v) 

	
(per cent v/v) 

0 	 40 
	

60 

30 
	

34 	 66 

50 
	

10 	 90 

60 
	

10 	 90 

65 
	

40 
	

60 
70 
	

40 
	

60 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the area of all the 
secondary peaks is not more than 1.0 per cent, calculated by 
area normalisation. 

Heavy metals (2.3.13). 1.0 g complies with the limit for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours. 

Assay. Weigh 0.3 g and dissolve in 50 ml of glacial acetic 
acid Titrate with 0.1 Mperchloric acid determining the end-
point poteptiometrically (2.4.25). Carry out blank titration. 

1 ml 0,0.1 Mperchloric acid is equivalent to 0.04296 g of 
H35NO2. 

Mifepristone Tablets 
Mifepristone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
mifepristone, C29H35NO2. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. 

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows absorption 
maxima at 260 nm and 303 nm. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 1.0 per cent w/v solution of sodium laurel 
sulphate in water, 
Speed and time. 75 rpm and 60 minutes. 

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at about 
302 nm (2.4.7). Calculate the content of C 29H35NO2  in the 
medium from the absorbance obtained from a solution of 
known concentration of mifepristone RS, prepared by 
dissolving in suitable quantity in methanol and diluted with 
the dissolution medium in such a manner to get similar 
lncentration of the test solution. 

D. Not less than 70 per cent of the stated amount of C 29H35NO2 . 

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the assay with the following 
modifications. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 1.0 per cent and the sum of 
areas of all the secondary peaks is not more than 2.0 per cent, 
calculated by area normalization. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Mifepristone in 20 ml of the mobile phase 
with the aid of ultrasound for 15 minutes and dilute to 100.0 ml 
with the mobile phase, centrifuge. Dilute 5.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Reference solution. A 0.005 per cent WA,  Solution of 
mifepristone RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 21 volumes of methanol, 

14 volumes of acetonitrile, 15 volumes of water and 
0.1 volume of triethylamine, adjusted to pH 4.5 with 
orthophosphoric acid, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 302 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor for the principal peak is not more than 2.0 and 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 291-1 35NO2  in the tablets. 

Minox id il 

HN,NN 2  

0 
NH2  

C9111 5N50 
	

Mol. Wt. 209.3 

Minoxidil is 2,4-diamino-6-piperidinopyrimidine 3-oxide. 

Minoxidil contains not less than 98.5 per cent and not more 
than 101.0 per cent of C 9H 15N50, calculated on the dried basis. 

Category. Antihypertensive. 

Dose. Initially, 5 mg daily, gradually increased at intervals of 
not less than 3 days to 40 or 50 mg, according to patient's 
response. 

Description. A white or almost white, crystalline powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C mat' be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with minoxidil RS. 

B. Dissolve about 20mg in 0.1 M hydrochloric acid and 
dilute to 100 ml with the same solvent (solution A). Dilute 2 ml 
of-soltition A 6100 ml with 0.1 M hydrochloric acid (solution 
B) an4dilute.-2,.m1 of solution A to 100 ml with 0.1 M sodium 
hydioxide (solution C). 

'OM 2615 
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Measure the light absorption of solutions B and C in the 
range 220 nm to 360 nm (2.4.7). Solution B shows absorption 
maxima at about 230 nm and 281 nm; absorbance at about 
230 nm, 0.406 to 0.448 and at about 281 nm, 0.424 to 0.468. 
Solution C shows absorption maxima at about 230 nm, 262 nm 
and 288 nm; absorbance at about 230 nm, 0.610 to 0.674, at about 
262 nm, 0.194 to 0.214 and at about 288 nm, 0.222 to 0.242. 

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution. 

Test solution. Dissolve 0.1 g of the substance under exami-
nation in 100 ml of methanol. 

Reference solution. A 0.1 per cent w/v solution of minoxidil 
RS in methanol. 

Apply to the plate 2 .tl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

D. Dissolve about 10 mg in 1 ml of methanol, add 0.1 ml of 
cupric sulphate solution; a green colour develops. The 
solution becomes greenish-yellow on addition of 0.1m1 of 
2 M hydrochloric acid. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 100 ml of the mobile phase. 

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the mobile phase. 

Reference solution (h). Dissolve 5 mg of deoxyminoxidil RS 
in the mobile phase and dilute to 20 ml with the mobile phase. 
To 2 ml of this solution add 2 ml of the test solution and dilute 
to 10 ml with the mobile phase. 

Chromatographic system 
a stainless steel column 10 cm x 3 mm, packed with 
octadecylsilane bonded to porous silica (5 gm), 

- mobile phase: dissolve 3.0 g of dioctyl sodium 
sulphosuccinate in a mixture of 10 ml of glacial acetic 
acid, 300 ml of water and 700 ml of methanol and adjusted 
to pH 3.0 with perchloric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 10 pl. 

Inject reference solution (b). The test is not valid unless 'the 
resolution between the peaks corresponding toninoxiCliland • 
deoxyminoxidil is not less than 2.0.  

Inject reference solutions (a), (b) and the test solution. 
Continue the chromatography for twice the retention time of 
the principal peak. In the chromatogram obtained with the test 
solution, the sum of the areas of any secondary peaks is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a). Ignore 
any peak with an area less than 0.1 times of that of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). 

Heavy metals (2.3.13). Dissolve 1.0 g in 25 ml of methanol, the 
solution complies with the limit test for heavy metals, Method 
C (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Weigh 0.15 g, dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.02093 g of 
C9H 15N,O. 

Storage. Store protected from light and moisture. 

Minoxidil Tablets 
Minoxidil Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of minoxidil, 
C91-115N50. 

Usual strengths. 2.5 mg; 5 mg; 10 mg. 

Identification 

A.Transfer a portion of the finely powdered tablets containing 
about 10 mg of Minoxidil to a separator, add 25 ml of water, 
and extract with three quantities, each of 15 ml, of chloroform. 
Combine the chloroform extracts and evaporate with the aid 
of stream of nitrogen. Wash the inside of the container with 
about 5 ml of ethanol (95 per cent), add 0.3 g of potassium 
bromide IR and evaporate under vacuum at 50° until dry. The 
residue complies with the following test. 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with minoxidil RS. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution. 

TestfT(ieluti on: .  Shake a quantity of the powdered tablets 
'containing 1D mg of Minoxidil with 10 ml of methanol, 
centrifuge and use the supernatant liquid. 

Reference solution. A 0.1 per cent w/v solution of minoxidil 
RS in methanol. 

Apply to the plate 2 pi of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 7.2, 
Speed and time. 75 rpm and 15 minutes. 

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an avklage pore diameter 
not greater than 1.0 gm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with the same 
solvent. Measure the absorbance of the resulting solution at 
the maximum at about 231 nm (2.4.7), for tablets containing up 
to 10 mg Minoxidil; for tablets containing more than 10 mg of 
Minoxidil the wavelength used is about 287 nm. Similarly 
measure the absorbance of a solution of known concentration 
of minoxidil RS. Calculate the content of C 9H 15 N 50. 

D. Not less than 75 per cent of the stated amount of C 9H 15N50. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of the powder containing about 5 mg of Minoxidil with 20 ml 
of a solution of medroxyprogesterone acetate (internal 
standard) in the mobile phase having a concentration of about 
0.2 mg per ml (solution A) for 5 minutes and centrifuge. 

Reference solution. Dissolve a weighed quantity of minoxidil 
RS in solution A to obtain a solution having a known 
concentration of about 0.25 mg per ml. 

Chromatographic system 
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a solution prepared by adding 3.0 g of 

docusate sodium per litre to a mixture of 700 volumes of 
methanol, 300 volumes of water and 10 volumes of 
glacial acetic acid, adjusting to pH 3.0 with perchloric 
acid, filtering and degassing, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 

- injection volume: 10 pl. 

Chromatograph not less than 4 replicate injections of reference :: 
solution and record the peak response as mentioned bOow. 
The relative standard deviation is not more than 2.0 per cent 

and the resolution between the internal standard and minoxidil 
is not less than 2.0. 

Inject the reference solution and the test solution. The relative 
retention times are about 0.8 for the internal standard and 1.0 
for minoxidil. 

Calculated the content of minoxidil, C 9 1-1 15N 50 in the tablets. 

Storage. Store protected from light. 

Mirtazapine 

N 
C H3 

Mol. Wt. 265.4 

Category. Antidepressant. 

Mirtazapine is (14bRS)-2-methy1-1,2,3,4,10,14b-hexahydro-
pyrazino[2,1-a]pyrido[2,3-c] [2]benzazepine. 

Mirtazapine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C I7H I9N3, calculated on the anhydrous 
basis. 

Description. A white or almost white powder, slightly 
hygroscopic to hygroscopic in nature. It shows polymorphism 
(2.5.11). 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mirtazapine 
RS or with the reference spectrum of mirtazapine. 

Tests 

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in a 1.0 
per cent w/v solution in ethanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture. 

Reforence solution. Dilute 1.0 ml of the test solution to 100.0 
ml wiflithe solvent mixture. Further dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

2.616 
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Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature. 40°, 
- mobile phase: a mixture of 7.5 volumes of 

tetrahydrofuran, 12.5 volumes of methanol, 15 volumes 

of acetonitrile and 65 volumes of buffer solution 
prepared by dissolving 18.0 g of tetramethylammonium 

hydroxide in 950 ml of water, adjust the pH to 7.4 with 
orthophosphoric acid, then dilute to 1000 ml with water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 10 IA. 

Name 
	 Relative 	Correction 

retention time 	factor 

Mirtazapine impurity A' 
	

0.2 
	

1.3 

Mirtazapine impurity B 2 
	

0.3 
	

1.3 

Mirtazapine impurity C' 
	

0.35 

Mirtazapine impurity D4 
	

0.4 

Mirtazapine (retention time: 
about 25 minutes) 
	

1.0 

Mirtazapine impurity E' 
	

1.3 

Mirtazapine impurity F6 
	

1.35 
	

0.2 

t( 1 4bRS)-2-methy1-1,2,3,4,1 0, 1 4b-hexahydropyrazino[2,1-alpyrido 
[2,3-c] [2]benzazepine 2-oxide, 

2 [2-[(2RS)-4-methy1-2-phcnylpiperazin-1-yl]pyridin -3-yl]methanol ,  

3 ( 1 4bRS)-2-methy1-3,4,1 0, I 4b-tetrahydropyrazino[2,1-a]pyrido[2,3 - 

 c][2]benzazepin-1(2H)-one, 

4(14bRS)-1,2,3,4,1 0,1 4b-hexahydropyrazino[2,1-a]pyrido[2,3 - 

 c][2]benzazepine, 

(2RS)-4-methyl- I -(3-methylpyridin-2-y1)-2-phenylpiperazine, 

6( 1 4bRS)-2-methyl- 1,3,4,1 4b-tctrahydropyrazino[2,1 -a]pyrido[2,3- 

(][2]benzazepin-1 0(2H)-one. 

Inject the reference solution. The test is not valid unless the 
tailing factor for the principal peak is not more than 2.0 and the 
column efficiency is not less than 2000 theoretical plates. 

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent 

Water (2.3.43). Not more than 3.5 per cent, determined. on 
1.0 g. 

Assay. Dissolve 0.1 g in 35 ml ofglacial acetic acid. Titrate 

with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). 

1 ml of 0.1 M perchloric acid is equivalent to 0.01327 g of 

Ci7Hi9N3• 

Storage. Store protected from moisture. 

Mirtazapine Tablets 
Mirtazapine Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of C I7H 19N 3 . 

Usual strengths. 15 mg; 30 mg; 45 mg. 

Identification 

Mix a quantity of the powdered tablets containing 50 mg of 
Mirtazapine with 12.5 ml of water, add 12.5 ml of n-hexane, 
allow to separate, retain and filter the hexane layer and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with mirtazapine RS or with the 
reference spectrum of mirtazapine. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of mirtazapine RS in 
the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution. 

Chromatographic system 
a stainless steel column 25 cm x 4 mm, packed with base 
deactivated octadecylsilane bonded to porous silica (5 
um) (Such as Hypersil BDS C18), 

- column temperature: 40", 
mobile phase: a mixture of 80 volumes of a solution 
containing 2 volumes of triethylamine and 1000 volumes 
of a 0.68 per cent w/v solution of potassium dihydrogen 

orthophosphate, adjusted to pH 3.0 with dilute 

orthophosphoric acid and 20 volumes of acetonitrile, 

flow rate:1.5 ml per minute, 
spectrophotometer set at 292 nm, 
injection volume: 50 pl. 

Inject the reference solution and the test solution. 

Calculate the content of C I M I9N3  in the medium. 

D. Not less than 75 per cent of the stated amount of C I7H 19N3 . 
Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Disperse a quantity of the powdered tablets 
containing 30 mg of Mirtazapine with 10 ml of the solvent 
mixture with the aid of ultrasound, dilute to 20.0 ml with the 
solvent mixture and filter. 

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. 0' 
Chromatographic system 

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 um), 

- mobile phase: a mixture of 75 volumes of 
tetrahydrofuran, 125 volumes of methanol, 150 volumes 
of acetonitrile and 650 volumes of a solution of 1.8 per 
cent w/v of tetramethylammonium hydroxide, 
previously adjusted to pH 7.4 with orthophosphoric 
acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 10 pl. 

Name 	 Relative 	Correction 
retention time 	factor 

Mirtazapine impurity A' 
Mirtazapine impurity B 2 

 Mirtazapine impurity C3 
 Mirtazapine impurity D4 

 Mirtazapine (retention time: 
about 16 minutes) 
	

1.0 
Mirtazapine impurity E 5 
	

1.3 
Mirtazapine impurity F 6 
	

1.35 
	

02 
1 ( 14 bRS) -2- methyl-1,2,3,4,10,14b-hexahydropyrazino[2,1- 
a]pyrido[2,3-c] [2]benzazepine 2-oxide, 
2[2-[(2RS)-4-methyl-2-phenylpiperazin- 1 -yl]pyridin-3-yllmethanol, 
3(14bRS)-2-methy1-3,4,1 0,14b-tetrahydropyrazino[2,1 -a]pyrido[2,3- 
c] [2]benzazepin- 1 (2H)-onc, 
4(14bRS)-1,2,3,4,1 0,1 4b-hexahydropyrazino[2, I -a]pyrido[2,3- 
c][2]benzazepine, 

(2RS)-4-methyl- 1 -(3-methylpyridin-2-y1)-2-phenylpiperazine, 
6( 14bRS)-2-methy1-1,3,4, 1 4b-tetrahydropyrazino[ 2,1-a]pyrido[ 2.3-c] 
[2]benzazepin- 1 0(2H)-one. 

Inject reference solution (b). The test is not valid unless the 
signal-to-noise ratio of the principal peak is not less than 10. 

Inject reference solutions (a), (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not more than 0.3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent). The sum of the areas of all 
the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 90 mg of Mirtazapine with 50 ml of the 
solvent mixture and dilute to 100.0 ml with the solvent mixture. 
Dilute 1.0 ml of this solution to 10.0 ml with the solvent mixture. 

Reference solution. A 0.009 per cent w/v solution of 
mirtazapine RS in the solvent mixture. 

Use chromatographic system as described in the Related 
substances using a detection wavelength of 290 nm. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C I7 H 19N 3 in the tablets. 

H C OH 
	OC H 3 

CH :3  

HO 

C22 H3805 
	

Mol. Wt. 382.5 

Misoprostol is (RS)-methyl (13E)-11,16-dihydroxy-
16-methy1-9-oxoprost-13-enoate. 

Misoprostol contains not less than 96.5 per cent and not more 
than 102.0 per cent of C22H3805, calculated on the anhydrous 
basis. 

Category. Abortifacient; gastric cytoprotector. 

DoSe:_OrallY200 pg 4 times daily after meals. 

Desttiption. A clear, colourless or yellowish oily liquid. 
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Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with misoprostol 

RS or with the reference spectrum of misoprostol. 

IP 2018 

Misoprostol Tablets 
Misoprostol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
misoprostol, C 22 H 3„05 . 

Usual strengths.25 lig; 100 pg; 200 pg. 

Identification 

In the'Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution. 

IP 2018 

Tests 

Disintegration (2.5.1). Not more than 15 minutes. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using following modifications. 

Test solution. Disperse 1 tablet in the mobile phase and dilute 
to 25.0 ml with the mobile phase, filter. 

Reference solution. Dissolve a weighed quantity of 
misoprostol RS in the mobile phase and dilute with the mobile 
phase to obtain a solution having a known concentration 
similar to the expected concentration of the test solution. 

- injection volume: 50 pl. 

Other tests. Comply with the tests stated ender Tablets. 
Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 4 mg of Misoprostol in the mobile 
phase with the aid of ultrasound for 15 minutes, cool and 
dilute to 100.0 ml with the mobile phase, filter. 

Reference solution. A 0.004 per cent w/v solution of 
misoprostol RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 30 volumes of buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusting to pH 3.0 
with orthophosphoric acid and 70 volumes of 
acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 205 nm, 

- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 12 H 3805  in the tablets. 

Mitiglinide Calcium Dihydrate 

2H 2 0 

MITIGLINIDE CALCIUM DIHYDRATE 

Mitiglinide Calcium Dihydrate is calcium (S)-2-benzy1-4- 
03aR,7aS)-hexahydro-1H-isoindo1-2(3H)-y1)-4-oxobutanoate 
dehydrate. 

Mitiglinide Calcium Dihydrate contains not less than 98.0 per 
cent and not more than 102.0 per cent of C38H48CaN2O6, 
calculated on the anhydrous basis. 

Category. Antidiabetic. 

Description. A white crystalline powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mitiglinide 
calcium dihydrate RS or with the reference spectrum of 
mitiglinide calcium dihydrate. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution. 

Tests 

R- isomer. Not more than 0.5 per cent . 

Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with 
mobile phase. 

Reference solution. A 0.1 per cent w/v solution of mitiglinide 
calcium dihydrate ( racemic mixture) RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, such as 

Sumichiral 0A-3100R (5 pm), 
- mobile phase: a mixture of 85 volumes of 0.4 per cent 

v/v solution of tn! luoro acetic acid in hexane and 
15 volumes of isopropyl alcohol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the isomer and mitiglinide calcium 
dihydrate is not less than 1.5, column efficiency is not less 
than 2000 theoretical plates and the tailing factor is not more 
than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of R-isomer by area normalisation. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent, mixture.. 50 volumes of water and 50 volumes of 
methanol, 

Tests 
	' I 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Dissolve 10 mg of the substance under 
examination in 5.0 ml of acetonitrile. 

Reference solution (a). Dilute 1.0 ml of the test solution to 

100.0 ml with acetonitrile . 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

to 10.0 ml with acetonitrile. 

Reference solution (c). A 0.0025 per cent w/v solution of 
misoprostol impurity A RS in reference solution (a). 

Reference solution (d). A 0.2 per cent w/v solution of 

misoprostol RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5µm), 

- column temperature. 40°, 
- mobile phase: a mixture of 45 volumes of acetonitrile, 

55 volumes of water and 0.05 volume of 2.45 per cent 
w/v solution of orthophosphoric acid, 

- flow rate: 0.75 ml per minute, 
- spectrophotometer set at 200 nm, 
- injection volume: 10 pl. 

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to misoprostol impurity A 
and misoprostol is not less than 1.9. The relative retention 
time with reference to misoprostol for 8-epimisoprostol 
(misoprostol impurity A) is about 0.9, for I 1-epi misoprostol 
(misoprostol impurity E) is about 0.9, for 12-epimisoprostol 
(misoprostol impurity B) (1 5' peak) is about 0.9 and for 
misoprostol impurity B (2" d  peak) is about 0.95. 

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
The sum of areas of the peaks due to misoprostol impurity A, 
B and E is not more than 1.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.3 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained -With 
reference solution (a) (1.5 per cent). Ignore any_peak with an 
area less than 0.5 times the area of the ppincipal peak in 

the chromatogram obtained with reference solution (b) 
(0.05 per cent). 

Diastereoisomers. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve about 20 mg of the substance under 
examination in 1.0 ml of the mobile phase. 

Reference solution. Dilute 0.1 ml of the test solution to 10.0 ml 
with the mobile phase. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

silica (5 pm), 
- column temperature. 40°, 
- mobile phase: a mixture of 5 volumes of 2-propanol, 

95 volumes of heptane and 0.01 volume of  glacial 

acetic acid, 
- flow rate: 1 ml per minute, 

spectrophotometer set at 205 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
resolution between the 1" peak and the 2"d peak of misoprostol 
is not less than 2.3. The retention time of Misoprostol V' peak 
is about 19 minutes and misoprostol 2"d peak about 21 minutes. 

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the ls' peak of 
misoprostol. In the chromatogram obtained with the test 
solution, the area of the 1 s' peak of misoprostol is 50 per cent 
to 55 per cent of the sum of the areas of the 2 peaks due to 
misoprostol. 

Water (2.3.43). Not more than 1.0 per cent, determined on 1 g. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances. 

Inject reference solution (d) and the test solution. 

Calculate the content of C22F13805. 

Storage. Store protected from moisture, at a temperature of 
about - 20°. 

   

Ca" 
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MITIGLINIDE CALCIUM DIHYDRATE 
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IP 2018 	

MITOMYCIN INJECTION 

Test solution. Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. 

Reference solution. A 0.0004 per cent w/v solution of 
mitiglinide calcium dihydrate RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
column temperature: 35°, 
mobile phase:. a mixture of 55 volumes of 0.02 M 

potassium dihydrogen phosphate in water, adjusted 

to pH 4.0 with orthophosphoric acid, and 45 volumes 

of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. 
Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than 0.5 times the area of principal 
peak in the chromatogram obtained with reference solution 
(0.5 per cent ) and the sum of areas of all the secondary peaks 
is not more than the area of principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 
Water (2.3.43). Not more than 7.0 per cent, determined on 
0.2 g. 
Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture: 50 volumes of water and 50 volumes of 

methanol. 

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
solvent mixture. Dilute 10.0 ml of this solution to 25.0 ml with 
the solvent mixture. 

Reference solution. A 0.008 per cent w/v solution ofmitiglinide 

calcium dihydrate RS in the solvent mixture. 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
column temperature: 35", 
mobile phase: a mixture of 40 volumes of 0.02 M 

potassium dihydrogen phosphate in water, adjusted 

to pH 4.0 with orthophosphoric acid, and 60 volumes 

of acetonitrile, 
flow rate: 1 ml per minute, 
spectrophotometer set at 210 nm, 
injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 38H48CaN2O6 . 

Mitomycin 

H2N 

H 3C 

C15H18N405 	 Mol. Wt. 334.3 

Mitomycin is (1S,2S,8S,8aR)46-Amino-8a-methoxy -5-methyl-
4,7-dioxo-1,1a,2,4,7,8,8a,8b-octahydroazireno[ 2', 3 ': 3 ,4 ] 
pyrrolo[1,2-a]-8-indolyllmethylcarbamate. 

Mitomycin has a potency of not less than 970 .tg per mg 
calculated on the anhydrous basis. 

Category. Anticancer. 

Dose. 20 mg per square meter intravenously, as a single dose 
via a functioning intravenous catheter. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mitomycin RS 

or with the reference spectrum of mitomycin. 

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.0005 per cent w/v solution in methanol shows an absorption 
maximum at 357 nm as that of solution of mitomycin RS prepared 

in the same manner. 

Tests 

pH (2.4.24). 6.0 to 7.5, determined in a 0.5 per cent w/v solution. 

Water (2.3.43). Not more than 2.5 per cent, determined by 
Method 1. 

/ Mit .  CU? intended for use in the manufacture ofparenteral 
prep4:ratioir§ complies with the following additional 

r wren; 

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per mg of Mitomycin. 

Sterility (2.2.11). Complies with the test for sterility. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse 25 mg of the substance under 
examination in N,N-dimethylacetamide and dilute to 50.0 ml 
with N,N-dimethylacetamide. 

Reference solution (a). A 0.05 per cent w/v solution of 
mitomycin RS in N,N-dimethylacetamide. 

Reference solution (h). A solution containing 0.05 per cent 
w/v of mitomycin RS and 0.75 per cent w/v of 3-ethoxy-
4-hydroxybenzaldehyde in N,N-dimethylacetamide. 

Chromatographic system 
a stainless steel column 30 cm x 4.0 mm, packed with 
phenyl groups bonded to porous sillfa (5 gm), 
mobile phase: dissolve 1.54 g of ammonium acetate in 
250 ml of methanol, add 5.0 ml of 0.83 M acetic acid 
and dilute to 1000 ml of water, 
flow rate: 2 ml per minute, 
spectrophotometer set at 365 nm, 
injection volume: 10 pl. 

The relative retention time with reference to mitomycin for 
3-ethoxy-4-hydroxybenzaldehyde is 1.4. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mitomycin and 3-ethoxy-
4-hydroxybenzaldehyde is not less than 1.8, the tailing factor 
for the principal peak is not more than 1.3 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject reference solution (a) and the test solution. 

Calculate the content of C I5H 18N405 . 

Storage. Store protected from light and moisture. 

Mitomycin Injection 
Mitomycin Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
mitomycin, C I5 FI NN405 . 

Usual strength. 5 mg per 10 ml vial. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Identification 

Determine by thin-layer chromatography (2 4. l 7). coating the' - 
plate with silica gel G. 

Mobile phase. A mixture of 4 volumes of butyl alcohol, 
2 volumes of glacial acetic acid and 1 volume of water. 
Test solution. Dissolve a quantiy of powder of injection 
containing 10 mg of Mitomycin in water and dilute with to 
10.0 ml with water. 

Reference solution. A 0.1 per cent w/v solution of mitomycin 
RS in water. 

Apply to the plate 2 p.1 of each solution. After development, 
dry the plate in air, spray with a 1 per cent w/v solution of 
ninhydrin in ethanol (95 per cent), heat at 110° for 15 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. 

Tests 

pH (2.4.24). 6.0 to 8.0, where it contain mannitol and 5.5 to 8.5 
where it contains hydroxypropyl betadex. 
Water (2.3.43). Not more than 5.0 per cent, using Method 1. 

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per mg of Mitomycin. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Powder for Injections). 

Assay. Determine by liquid chromatography (2.4.14). 
Test solution. Disperse a quantity of the mixed contents of 
10 containers containing 25 gg of mitomycin in N,N-
dimethylacetamide and dilute to 50.0 ml with N,N-
dimethylacetamide. 

Reference solution (a). A 0.05 per cent w/v solution of 
mitomycin RS in N,N-dimethylacetamide. 

Reference solution (b). A solution containing 0.05 per cent 
w/v of mitomycin RS and 0.75 per cent w/v of 3-ethoxy-
4-hydroxybenzaldehyde in N,N-dimethylacetamide. 

Chromatographic system 
a stainless steel column 30 cm x 4.0 mm, packed with 
phenyl groups bonded to porous silica (5 pm), 
mobile phase: dissolve 1.54 g of ammonium acetate in 
250 ml of methanol, add 5.0 ml of 0.83 M acetic acid 
and dilute to 1000 ml of water, 
flow rate: 2 ml per minute, 
spectrophotometer set at 365 nm, 
injection volume: 10µl. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to mitomycin 
and 3-ethoxy-4-hydroxybenzaldehyde is not less than 1.8, the 
tailing factor for the principal peak is not more than 1.3 and 
the relative standard deviation for replicate injections is not 
more than 2.0..per cent. 

Calculate the_content of C I5H 18N405  in the injection. 
Storage. Store protected from light. 

■ 

1 . . 
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Moexipril Hydrochloride 

c2.  H34 N207,HC1 

"MT 

MOEXIPRIL HYDROCHLORIDE 
	 IP 2018 

	
IP 2018 	 MOMETASONE FUROATE 

OC H3 

OC H3 
• Ha 

Time 
(in min.) 

0 
30 
32 
40 

Mobile phase A 
(per cent v/v) 

60 
40 
65 
65 

Mobile phase B 
(per cent v/v) 

40 
60 
35 
35 

Mol Wt. 535.0 

Moexipril Hydrochloride is (3S)-2-[(2S)-2-1[(1S)-(1- 
Ethoxycarbony1)-3-phenylipropyllaminolpropanoy 1 1 - 

 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid 
hydrochloride. 

Moexipril Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C 2 7H 34 N207,HC1, calculated 

on the anhydrous basis. 

Category. Antihypertensive. 

Description. A white to off white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with moexipril 

hydrochloride RS or with the reference spectrum of moexipril 

hydrochloride. 

Tests 

Specific optical rotation (2.4.24). +33° to +35°, determined on 

1.1 per cent w/v solution in ethanol at 23°. 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. 50 volumes of water and 50 volumes of 

acetonitrile. 

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
solvent mixture. 

Reference solution. A 0.00025 per cent w/v solution of 

moexipril hydrochloride RS in the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: A. dissolve 2.0 g of sodium per•hlorate 

in 1000 ml of water, add 1.0 ml of triethylamine, adjusted 

to pH 2.5 with perch/oric acid, 

B. acetonitrile, 

- a gradient programme using the conditions given below, 
-• - flow rate: 1 ml per minute, 

- spectrophotometer set at 214 nm, 
- injection volume: 10 pl.  

0 

C271430C 1 ,  06 
	 Mol. Wt. 521.4 

Mometasone Furoate is 9a,21-Dichloro-1113-hydroxy-16a -

methy1-3,20-dioxopregna-1,4-dien-17-y1 furan-2-carboxylate. 

Mometasone Furoate contains not less than 97.0 per cent and 
not mare than .1,02.0 per cent of C 27 H30C1206, calculated on the 

dried basis: _ 

Category. Glucocorticoid. 

Dose. 2201.1g to 440 pg. 

Description. A white or almost white powder. 

Identification 

Test A may be omitted if tests B, C and D are carried out and 
tests B, C and D may be omitted if test A is carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mometasone 
furoate RS or with the reference spectrum of mometasone 
furoate. 

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. a mixture of 1.2 volumes of water, 8 volumes of 
methanol, 15 volumes of ether and 77 volumes of 
dichloromethane. #"' 

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of dichloromethane. 

Reference solution (a). A 0.1 per cent w/v solution of 
mometasone furoate RS in dichloromethane. 

Reference solution (h). Dissolve 10 mg of beclometasone 
dipropionate RS in 10.0 ml of reference solution (a). 

Apply to the plate 5 gl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). Spray with ethanolic sulphuric acid. Heat at 
120° for 10 minutes or until the spots appear. Allow to cool 
and examine in daylight and under ultraviolet light at 365 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). In the chromatogram 
obtained with reference solution (b), shows 2 spots which, 
when examined under ultraviolet light at 365 nm, may not be 
completely separated. 

C. Shake about 2 mg with 2 ml ofsulphuric acid for 15 minutes, 
a light yellow colour develops. When examined under 
ultraviolet light at 365 nm, no fluorescence is seen. Add this 
solution to 10 ml of water and mix. The colour fades and there 
is no fluorescence. 

D. Mix 80 mg with 0.3 g of anhydrous sodium carbonate and 
ignite in a crucible until an almost white residue is obtained. 
Allow to cool and dissolve the residue in 5 ml of dilute nitric 
acid, filter. To 1 ml of the filtrate, add 1 ml of water. The solution 
gives reaction (A) of chlorides (2.3.1). 

Tests 

Specific optical rotation (2.4.22). + 50° to + 55°, determined: in 
0.5 per cent w/v solution in ethanol (95 percent). 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 

Solvent mixture. 50 volumes of acetonitrile, 50 volumes of 
water and 0.1 volume of acetic acid. 

Test solution. Dissolve 25 mg of the substance under 
examination in 4 ml of acetonitrile and dilute to 25.0 ml with 
the solvent mixture. 

Reference solution (a). Dissolve 2.5 mg ofmometasonefuroate 
RS and 6 mg of beclometasone dipropionate RS in 10.0 ml of 
the solvent mixture. Dilute 2.0 ml of this solution to 100.0 ml 
with the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of the test solution to 
20.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water, 
Clow rate: 1 ml per minute, 

- spectrophotometer set at 254 nm, 
- injection volume: 20 pi 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mometasone furoate and 
beclometasone dipropionate is not less than 6.0. 

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.6 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). The sum of all the secondary peaks 
is not more than 1.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.6 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). 

Heavy metals (2.3.13). 0.67 g complies with the limit test for 
heavy metals, Method B (30 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. 

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent). 
Dilute 2.0 ml of this solution to 100.0 ml with ethanol (95 per 
cent) and meastire the absorbance of the resulting solution at 
the maximum at-about 249 nm (2.4.7). Calculate the content of 
C2 711 30C1206  taking 481 as the specific absorbance at 249 nm. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates , the 
tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 4 times the area of principal peak in the 
chromatogram obtained with the reference solution 
(2.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). Not more than 2.0 per cent, determined on 

0.5 g. 

Assay. Dissolve 0.5 g in 50.0 ml ofglacial acetic acid and add 

15 ml of 10 percent w/v solution of mercuric acetate . Titrate 

with 0.1 M perchloric acid, using crystal-violet as an 

indicator. Carry out a blank titration. 

1 ml of 0.1 Mperchloric acid is equivalent to 0.053503 g of 

C24134 N,07,HC1. 

Mometasone Furoate 



MOMETASONE AQUEOUS NASAL SPRAY IP 2018 IP 2018 MOMETASONE OINTMENT 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a quantity of nasal spray containingl mg 
of Mometasone Furoate in 20 ml of hot methanol (90 per 
cent), and add 25 ml of 2,2,4- trimethylpentane, cool, shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction of the 2,2,4- 

trimethylpentane layer with two further 10 ml quantities of 
methanol (80 per cent), filtering the extracts through the 
absorbent cotton. Combine the extracts and add sufficient 
methanol (80 per cent) to produce 50 ml. Filter through a 
0.45 JIM nylon filter. 

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate RS in methanol (80 per cent). 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 gm), 

- column temperature: 60°, 
- mobile phase: a mixture of 45 volumes of water and 55 

volumes of methanol, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 238 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor of the peak due to mometasone furoate is not 
more than 1.2. 

Inject the reference solution and the test solution. 

Calculate the content of C27H30C1206. 

Labelling. The label states the amount of active ingredient 
delivered by each actuation of the valve and the number of 
deliveries available from the container. 

Mometasone Aqueous Nasal Spray 
Mometasone Aqueous Nasal Spray is an aqueous suspension 
of Mometasone Furoate in a suitable pressurised container 
fitted with an appropriate nasal delivery system. 

The nasal spray complies with the requirements stated under 
Nasal Preparations and with the following requirements. 

Mometasone Aqueous Nasal Spray contains not less than 
80.0 per cent and not more than 120.0 per cent of the stated 
amount of mometasone furoate, C 27H30C1206. 

Usual strength. 0.05 per cent w/v. 

Identification 

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (d). 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 3 volumes of methanol and 
97 volumes of 1, 2-dichloroethane. 

Test solution. Dissolve 1 mg of Mometasone Furoate in 4 ml 
of acetone, sonicate and filter. Evaporate the filtrate to dryness 
and dissolve in 1.0 ml of acetone. 

Reference solution (a). A 0.002 per cent w/v of solution of 
mometasone furoate RS in acetone. 

Reference solution (b). Dilute 1.0 ml of reference solution (a) 

with 1.0 ml of acetone. 

Reference solution (c). Dilute 1.0 nil of reference solution (a) 
with 3.0 ml of acetone. 

Reference solution (d). A 0.1 per cent w/v solution of 
mometasone furoate RS in acetone. 

Apply to the plate 50 pl of each solution. After development, 
dry the plate in air and spray with alkaline tetrazolium blue 
solution and heat at 50° for 5 minutes and allow to cool, again 
spray with alkaline tetrazolium blue solution. Any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (2.0 per cent). Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (1.0 per cent), any-other secondary 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent). 

Mometasone Cream 

Mometasone Furoate Cream 

Mometasone Cream contains Mometasone Furoate in a 
suitable base. 

Mometasone Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
mometasone furoate, C 27 H30C1,06. 

Usual strength. 0.1 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate. with silica gel G 

Mobile phase. A mixture of 5 volumes of absolute ethanol, 
10 volumes of acetone and 100 volumes of dichloromethane. 

Test solution. Disperse a quantity of the cream containing 
about 0.5 mg of Mometasone Furoate in 20 ml of methanol 
(80 per cent) by heating on a water-bath until the solution 
begins to boil. Shake vigorously, cool in ice for 30 minutes 
and centrifuge. Mix 10 ml of the supernatant liquid with 3 ml of 
water and 5 ml of dichloromethane, shake vigorously, allow 
the layers to separate, evaporate the dichloromethane layer 
to dryness in a current of nitrogen with gentle heating and 
dissolve the residue in 1 ml of dichloromethane. 

Reference solution (a). A 0.025 per cent w/v solution of 
mometasone furoate RS in dichloromethane. 

Reference solution (b). A mixture of equal volume of test 
solution and reference solution (a). 

Apply to the plate 10 ill of each solution. After development, 
dry the plate in air, heat at 105° for 5 minutes and, while hot, 
spray with alcoholic sulphuric acid solution and heat at 
105° for a further 5 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution 
(a). The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single compact spot. 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

Other tests. Comply with the tests stated under Creams. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the cream containing 
about 1 mg of Mometasone Furoate in 20 ml of hot methanol 
(90 per cent), add 25 ml of2,2,4-trimethylpentane, cool, shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction of the 2,2.4- trimethyl-
pentane layer with two further 10 ml quantities of methanol 
(80 per cent), filter the extracts and dilute to 50 ml with 
methanol (80 per cent), filter. 

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate RS in methanol (80 per cent). 

Chromatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
base deactivated endcapped octadecylsilane bonded 
to porous silica (5 gm) (such as Hypersil BDS C18), 

- column temperature: 60°, 
- mobile phase: a mixture of 45 volume:if water .  and 

55 volumes of methanol, 
flow rate: I ml per minute,  

- spectrophotometer set at 238 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 1.2. 

Inject the reference solution and the test solution. 

Calculate the content of C, 71-130C1 206  in the cream. 

Storage. Store protected from light. 

Mometasone Ointment 

Mometasone Furoate Ointment 

Mometasone Ointment contains Mometasone Furoate in a 
suitable base. 

Mometasone Ointment contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mometasone furoate, C27H30C1206. 

Usual strength. 0.1 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G 

Mobile phase. A mixture of 5 volumes of absolute ethanol, 10 
volumes of acetone and 100 volumes of dichloromethane. 

Test solution. Disperse a quantity of the ointment containing 
about 0.5 mg of Mometasone Furoate in 20 ml of methanol 
(80 per cent) by heating on a water-bath until the solution 
begins to boil. Shake vigorously, cool in ice for 30 minutes 
and centrifuge. Mix 10 ml of the supematant liquid with 3 ml of 
water and 5 ml of dichloromethane, shake vigorously, allow 
the layers to separate, evaporate the dichloromethane layer 
to dryness in a current of nitrogen with gentle heating and 
dissolve the residue in 1 ml of dichloromethane. 

Reference solution (a). A 0.025 per cent w/v solution of 
mometasone furoate RS in dichloromethane . 

Reference solution (h). A mixture of equal volume of test 
solution and reference solution (a). 

Apply to the plate 10 Al of each solution. After development, 
dry the plate in air, heat at 105° for 5 minutes and, while hot, 
spray with alcoholic sulphuric acid solution and heat at 105° 
for a further 5 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The 
principal spot in the chromatogram obtained with reference 
solution (b) appears as a single compact spot. 

B: In 	the principal peak in the chromatogram 
Otainedwitirthe test solution corresponds to the peak in the 
chromatogi'am obtained with the reference solution. ‘,.  

, • 
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Tests 

Other tests. Comply with the tests stated under Ointments. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the ointment containing 
about 1 mg of Mometasone Furoate in 20 ml of hot methanol 
(90 per cent), add 25 ml of 2,2,4-trimethylpentane, cool, shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction of the 2,2,4- trimethyl-
pentane layer with two further 10 ml quantities of methanol 

(80 per cent), filter the extracts and dilute to 50 ml with 
methanol (80 per cent), filter. 

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate RS in methanol (80 per cent). 

Chromatographic system 
a stainless steel column I0 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 Ilm) (such as Hypersil BDS C18), 
column temperature: 60°, 
mobile phase: a mixture of 45 volumes of water and 
55 volumes of methanol, 
flow rate: 1 ml per minute, 
spectrophotometer set at 238 nm, 
injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 1.2. 

Inject the reference solution and the test solution. 

Calculate the content of C 27H30(21206 in the ointment. 

Storage. Store protected from light. 

Monothioglycerol 

Thioglycerol 

OH 

HO 	SH 

C3H802S 
	

Mol. Wt. 108.2 

Monothioglycerol is 3-mercaptopropane-1,2-diol. 

Monothioglycerol contains not less than 97.0 per cent and 
not more than 101.0 per cent of C 3 H,,O2S, calculated on the 
anhydrous basis. 

Category. Pharmaceutical aid. 

Description. A colourless to pale yellow, viscous liquid; odour 
resembling that of sulphides; hygroscopic. 

Tests 

pH (2.4.24). 3.5 to 7.0, determined in a 10.0 per cent w/v solution. 

Relative density (2.4.29). 1.241 to 1.250. 

Refractive index (2.4.27). 1.521 to 1.526 at 25°. 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 5.0 per cent, determined by 
Method 2 on 50.0 g. 

Assay. Weigh 0.2 g, dissolve in 50 ml of water and titrate with 
0.05 M iodine using 3 ml of starch solution, added towards 
the end of the titration, as indicator. 

1 ml of 0.05 M iodine is equivalent to 0.01082 g of C 3 H2O2S. 

Storage. Store protected from light and moisture. 

Montelukast Sodium 

COONa 

CI 

H 3C 
C H 3  

C35H35CINNaO3S 	 Mol. Wt. 608.2 

Montelukast sodium is monosodium salt of 1 -[[[(1R)-1-[3-[(1E)- 
2-(7 -chloro-2-quinolinypethenyllpheny1]-3-[24 1 -hydroxy- 1 - 
methylethyl)phenyl]propylithiolmethyl]cyclopropaneacetic 
acid. 

Montelukast Sodium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C 35 1-1 35CINNa0 3 S, calculated 
on the anhydrous basis. 

Category. Antiasthmatic (add-on therapy for mild to moderate 
asthma). 

Description. A white to pale yellow powder. 

Identification 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with montelukast sodium RS 
or with the reference spectrum of montelukast sodium. 

B. It gives reaction (A) of sodium salt (2.3.1). 

Tests 

Specific opticid rotation (2.4.22). + 95.0° to + 106.0°, determined 
on 1 .0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solution, sonicate in ice-cold 
water. 

Solvent mixture. 20 volumes of water and 80 volumes of 
methanol. 

Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Reference solution (a). A 0.1 per cent w/v solution of 
montelukast sodium RS in the solvent mixture. 

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. Dilute 3.0 ml of this solution 
to 100.0 ml with the solvent mixture. 

Chromatographic system 
a stainless steel column 15 cm x 4.6 !Arm, packed with 
octadecylsilane bonded to porous silica (5 pm) (such as 
Hypersil ODS), 
mobile phase: A. dissolve 3.85 g of ammonium acetate 
inl 000 ml of water, add 1 ml of triethylamine, adjusted 
to pH 5.5 with glacial acetic acid, 

B. methanol, 
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 240 nm, 
injection volume: 20 pl. 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 40 60 
20 30 70 
45 20 80 
55 15 85 
60 15 85 
65 40 60 
70 40 60 

The relative retention time with reference to montelukast for 
montelukast sulphoxide isomers is about 0.66 and 0.69 and for 
montelukast styrene is about 1.38. 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the sum of areas 
of montelukast sulphoxide isomers is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), the area of the peak due 
to montelukast styrene is not more than area of the principal 
peak in the chromatogram obtained with refe,refice - soltition . 

 (b) (0.3 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 

obtained with reference solution (b) (0.3 per cent). The sum of 
areas of all the secondary peaks is not more than 3.3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). 

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solution, sonicate in ice-cold 
water. 

Solvent mixture. 20 volumes of water and 80 volumes of 
methanol. 

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture. 

Dilute 5.0 ml of this solution to 50.0 ml with the solvent mixture. 

Reference solution (a). A 0.05 per cent w/v solution of 
montelukast sodium RS in the solvent mixture. 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 1.tm) (such as 
Hypersil ODS), 
mobile phase: a mixture of 22 volumes of buffer solution 
prepared by dissolving 3.85 g of ammonium acetate in 
1000 ml of water, add 1 ml of triethylamine, adjusted to 
pH 5.5 with glacial acetic acid and 78 volumes of 
methanol, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 240 nm, 
injection volume: 20µl. 

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 2000, tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C •5 H35C1NNaS03 . 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Montelukast Granules 
Montelukast Sodium Granules 

Montelukast Granules contain not less than 94.0 per cent and 
not more than 105.0 per cent of the stated amount of 
montelukast, C35H INO3S. 
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MONTELUKAST GRANULES 

Usual strength. 4 mg per pack. 

Identification 
A. Shake a quantity of the granules containing about 5 e

mg 
and 

of 

montelukast in 150 ml of a solution of 1 volume of 
watr a 

3 volumes of methanol 
(solvent A). Mix with the aid of 

ultrasound for 70 minutes with occasional shaking. Add 
sufficient solvent A to obtain a solution containing 0.0025 per 
cent wiv of montelukast, mix and centrifuge.When examind 
in the range 210 to 400 nm (2.4.7), exhibits maxima at 284 nm, 

328 nm, 345 nm and 359 nm. 

Test solution. 
To a quantity of the granules containing 60 mg 

of montelukast add 250 ml of solvent mixture and mix with the 

aid of ultrasound. 

Reference solution (a). 
Dilute 1.0 ml of test solution to 100.0 

ml with the solvent mixture. Further dilute 1.0 ml of this solution 

to 5.0 ml with solvent mixture. 

Reference solution 
(b). To 10 ml of test solution ad 

Ex 
 d 4 of 

hydrogen peroxide solution (100 vol) 
and mix. pose the 

solution to ambient light for 1 hour (generation of impurity G). 

Chromatographic system 

-
a stainless steel column 10 cm x 4.6 mm, packed with 
phenylhexylsilane bonded to porous silica (5 1.1m), 

- column temperature. 50°, 

-
mobile phase: A. a solution containing 0.2 per cent v/v 

of trifluoroacetic acid in water, 
B. a mixture of 2 volumes of 

acetonitrile 

and 3 volumes of methanol, 
the conditions given below, 

a gradient programme using  
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 255 nm, 

- injection volume: 15 1.11. 
Mobile phase A 

(per cent v/v) 

48 

48 

45 

45 

25 

25 

48 

48 
Relative 

Name 	 retention time 

0.45 

0.92 

about 20 minutes) 1.0 
1.04 

1.16 

1.18 

1.55 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of a 0.5 per cent w/v solution of 

sodium 

dodecyl sulphate in water, 

Speed and time. 50 rpm and 20 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. 
A 0.033 per cent w/v solution of 

montelukast dicyclohexylamine RS 
in the methanol. Dilute 

1.0 ml of this solution to 50.0 ml with 0.5 per cent w/v solution 

of sodium dodecyl sulphate. 

Chromatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
phenylsilane bonded to porous silica (5 p.m), 

- column temperature. 50°, 
mobile phase: equal volumes of a 0.2 per cent vlv 

solution of trifluoroacetic acid in water n and a 0.2 pe 

cent v/v solution of trifluoroacetic acid i acetonitril
r

e. 

flow rate: 0.9 ml per minute, 
- spectrophotometer set at 389 nm, 

injection volume: 25 111. 

Inject the reference solution and the test solution. 

Calculate the content of C351-136CINO3S in the dissolution 

medium. 
1 mg of C47115,CIN203S is equivalent to 0.7637 mg of 

C351-1 36C1NO ;S. 

D. 
Not less than 80 per cent of the stated amount of 

C35H3,C1NO3S. 

Related substances. 
Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. A mixture of 1 volume of water at1.3 volumes 

of methanol. 

Montelukast impurity C' 

Montelukast impurity G 2 

 Montelukast (Retention time: 

Montelukast impurity F 3 

 Montelukast impurity D4 

 Montelukast impurity E5 

 kart impurity B' as 

Time 
(in min.) 

0 

5 

10 

17 

27 

28 

30 

40 

Mobile phase B 
(per cent v/v) 

52 

52 

55 

55 

75 

75 

52 

52 

Montelu 	p 

I 	 u. 
I 43-1(E)-2-(7-chloroquinolin-2-yl)ethenyllpheny11-342-(1- 

I hydroxy- -triethylethyflphenyl]propylisulfinyllmethyll cyclopropyl] 

acetic acid, 

= [ 1 -[I(( 1 R)- 1 1 
3-[(Z)-2-(7-chloroquitiolin-2-yl)cthenyllpheny11-342- 

( 1 -hydroxy-1 -methylethyl)phenyllpropyllsulfanyllmethyll 

cycipptopyllacelie acid, 
[1-[H( f0-3-42-zicetylpheny1)-1 43-[(E)-2-(7 -chloroquinol in-2- 

llphenyllpropyllsul canyl]methylIcyclopropyl]acetic acid, 
yl)etiteny  

MONTELUKAST TABLETS IP 2018 
IP 2018 

2'6-31 

4  1 - [ [ [ 1 R)-1-[3-[(1 R)- 1 -[[[ 1-(carboxymethyl)cyclopropyl]methyl] 
sulfany11-2-(7-chloroquinolin-2-ypethylhohenyl] -312 - ( 1-hydroxy -  I - 
methylethyl)phenyl]propyllsulfanyl]methylicyclopropyllacetic acid, 

5 1-0 IR)-1431( I S)-1-[[[1-(carboxymethyl)cycloproPyl]methyll 
sulfany11-2-(7-chloroquinol in-2-ynethyl]phenyl]-342-(1 -hydroxy- 1 - 
methylethyl)phenyl]propyll sulfanyl]methyl]cyclopropyl]acetic acid, 

6[1-[[[(1R)-143-[(E)-2-(7-chloroquinolin-2-3/1)ethenyl]phenyl] -3 42- 
 ( 1 - methylethenyl)phenyllpropylisulfanylimethylkyclopropyli acetic 

acid. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to montelukast impurity G 
and montelukast is not less than 1.5. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to montelukast impurity C is not more 
than 8.5 times the area of the principal peak in the 
chromatogram obtained with reference ?elution (a) (1.7 per 
cent), the area of the peak corresponding to montelukast 
impurity B is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent), the area of the peak corresponding to 
montelukast impurity D and E are not more than 0.75 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent), the area of the peak 
corresponding to montelukast impurity F or G are not more 
than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent of each), The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), The sum of 
areas of all the secondary peaks is not more than 13.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (2.7 per cent). Ignore any peak with 
an area less than half the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). 

Uniformity of content. Complies with the test stated under 
Granules. 

Determine by liquid chromatography (2.4.14). 

Test solution. To the contents of one packet of granules add 
100 ml of methanol and mix with the aid of ultrasound. Add 
sufficient methanol to obtain a solution containing the 
equivalent of 0.002 per cent w/v of montelukast. 

Reference solution. A 0.00264 per cent w/v solution containing 

of montelukast dicyclohexylamine RS in methanol . 

Chromatographic system 
- a stainless steel column 10 cm x 3.0 mm, packed with 

phenylsilane bonded to porous silica (5 ism), 
- column temperature. 50°, 
- mobile phase: equal volumes of a 0.2 per cent v/v 

solution of trifluoroacetic acid in water and a 0.2 per 
cent v/v solution of trifluoroacetic acid in acetonitrile, 

- flow rate: 0.9 ml per minute, 
- spectrophotometer set at 389 nm, 
- injection volume: 5 1.1,1. 

Inject the reference solution and the test solution. 

Calculate the content of C 35H36C1NO 3S in the tablet. 

1 mg of C 47H59C1N203S is equivalent to 0.7637 mg of 
C35H36C1NO3S. 

Other tests. Comply with the tests stated under Granules. 

Assay. Determine by liquid chromatography (2.4.14). as 
described under Related substances, using the following 
modifications. 

Solvent mixture. A mixture of 1 volume of water and 3 volumes 

of methanol. 

Test solution. To a quantity of the granules containing 
60 mg of Montelukast add sufficient solvent mixture to obtain 
a solution containing the equivalent of 0.024 per cent w/v of 
Montelukast, mix with the aid of ultrasound and filter . 

Reference solution (a). A solution containing 0.033 per cent 
w/v of montelukast dicyclohexylamine RS in solvent mixture. 

Reference solution (b). To 10 ml of test solution add 4 ill of 
hydrogen peroxide solution (100 vol) and mix. Expose the 
solution to ambient light for 1 hour (generation of impurity G). 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to montelukast impurity G 
and montelukast is not less than 1.5. 

Inject reference solution (a) and the test solution. 

Calculate the content of C 35H36C1NO3 S in the tablets. 

1 mg of C47H 59C1N203S is equivalent to 0.7637 mg of 
C35H 3601\103 S 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of montelukast. 

Montelukast Tablets 

Montelukast Sodium Tablets 

Montelukast Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
montelukast, C35H36C INO3S. 

Usual strengths. 5 mg; 10 mg. 

Identification 

In-theAssay, tht.principal peak in the chromatogram obtained 
with  -the test .solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 
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Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.5 per cent w/v solution ofsodium dodecyl 

sulphate in water, 
Speed and time. 50 rpm and 30 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Use the filtrate. 

Reference solution. Dissolve a quantity of montelukast sodium 

RS in the dissolution medium and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the test solution. 

Use the chromatographic system as described in the Assay. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C 35 1-1 6CINO 3 S in the tablet. 

D. Not less than 70 per cent of the stated amount of 
C351-136CINO3S• 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Solvent mixture. A 0.1 per cent v/v solution of triethylamine 

in methanol. 

Test solution. Weigh and transfer intact tablets containing 
about 100 mg of montelukast in 200-m1 volumetric flask. Add 
about 20 ml of water, sonicate. Add 150 ml of the solvent 
mixture and sonicate for 20 minutes at a temperature not 
exceeding 10°. Dilute to 200.0 ml with the solvent mixture, filter. 

Reference solution (a). A 0.0025 per cent w/v solution of 

montelukast sodium RS in the solvent mixture 

Reference solution (h). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (Such 
as Hypersil ODS), 

- column temperature. 40°, 
- mobile phase: A. a solution containing 6.0 g of 

ammonium acetate in 1000 nil of water, adjusted to pH 
5 . 5 ‘v ith (wok. m .o.  

B. methanol, 
- a gradient programme using the conditionsgiven 

flow rate: 1 ml per minute. 

- spectrophotometer set at 240 nm, 
- injection volume: 10 

Time 
(in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 50 50 

15 35 65 

40 30 70 

60 20 80 

65 20 80 

70 50 50 

75 50 50 

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to sulphoxide impurity at relative retention 
time 0.63 is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (b) (1.0 
per cent), and the area of the peak corresponding to styrene 
impurity at about relative retention time 1.37 is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent), the area of any other 
secondary peak is not more than the area of th ie principal peak 
in the chromatogram obtained with reference solution (b) (0.5 
per cent) and the sum of areas of all the secondary peaks is 
not more than 4 times the area of the peak in the chromatogram 
obtained with reference solution (b) (2.0 per cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Solvent mixture. A 0.1 per cent v/v solution of triethylamine 

in methanol. 

Test solution. Weigh and transfer intact tablets containing 
about 100 mg of montelukast in 200-m1 volumetric flask. Add 
about 20 ml of water, sonicate. Add 150 ml of the solvent 
mixture, sonicate for 20 minutes at a temperature not exceeding 
10°. Dilute to 200.0 ml with the solvent mixture, filter. Dilute 
5.0 ml of this solution to 25.0 ml with the solvent mixture. 

Reference solution. Dissolve 26 ing of montelukast sodium 

RS in 250.0 ml of the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um) (Such 
as Hypersil ODS), 

--.---COlurnwtemperature. 40°, 
- mobile phase: a mixture of 20 volumes of a buffer solution 

prepared by dissolving 3.85 g of ammonium acetate in 

Montelukast Sodium and 
Levocetirizine Hydrochloride Tablets 
Montelukast Sodium and Levocetirizine Hydrochloride Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of montelukast, C35H3 6C1NO3 S and 
levocetirizine hydrochloride, C2 1 H25N,O3C1,2HCI. 

Usual strengths. Montelukast, 5 mg and Levocetirizine 
Hydrochloride, 2.5 mg; Montelukast, 4 mg and Levocetirizine 
Hydrochloride, 2.5 mg; Montelukast, 10 mg and Levocetirizine 
Hydrochloride, 5 mg. 

Identification 

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with reference solution (c). 

re sts 

Dissolution (2.5.2). 

Apparatus. No 1, 
Medium. 900 ml of 1.0 per cent w/v sodium lauryl sulphate in 
water, 

Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate if necessary, N\ ith the methanot 

Reference solution(a). A 0.057 per cent wIy-solution of - 
montelukast sodium RS in methanol. 

Reference solution(b). A 0.028 per cent w/v solution of 
levocetirizine hydrochloride RS in methanol. 

Reference solution(c). Dilute a suitable quantity of reference 
solution (a) and (b) with dissolution medium to obtain a 
solution having similar concentration as that of test solution. 

Use chromatographic system as described under Assay, using 
100 ill injection volumes. 

Inject the reference solution and the test solution. 

Calculate the content of C 35H36C1NO3S and C21 H25N203C1,2HC1. 

D. Not less than 70 per cent of the stated amounts of 
C35 H36CINO3 S and C21H25N,03C1,2HCI. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Use the chromatographic condition, mobile phase, test 
solution and reference solution as described under Assay. 

Inject the test solution. The area of any secondary peak is not 
more than 2.0 per cent and the sum of area of all the secondary 
peaks is not more than 4.0 per cent, calculated by area 
normalization. 

Uniformity of content. Complies with the test stated under 
Tablets. 

Determine by liquid chromatography (2.4. 14), using the 
chromatographic system as described under Assay. 

Test solution. Disperse one tablet in 100.0 ml of volumetric 
flask. Add 25 ml of solvent mixture and sonicate for about 
10 minutes with intermittent shaking. Dilute to volume with 
solvent mixture, mix and centrifuge. 

Reference solution. Dissolve 25 mg of montelukast sodium 
RS and 12.5 mg of levocetirizine hydrochloride RS and dilute 
to 100.0 ml with solvent mixture. Dilute 5.0 ml of this solution 
to 25.0 ml with the mobile phase. 

Inject the reference solution and the test solution. 

Calculate the contents of C 35 H 36 CINO 3 S and 
C2 l H25N-,03 C1,2HCI in the tablets. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) 

Solvent mixture. A mixture of 30 volumes of a buffer solution 
prepared by dissolving 0.7791 g of ammonium acetate in 
1000 ml of water and add 0.1 ml of glacial acetic acid and 
70 volumes acetonitrile. 

1's1 wilittion. Weigh and powder 20 tablets. Disperse a quantity 
of poWder containing 25 mg of Montelukast Sodium in a 
100.0-rn1 volumetric flask, add 70.0 ml of solvent mixture and 
sonicate frit' 15 minutes and make to volume with solvent 

1000 ml of water, add 1.0 ml triethylamine, adjusted the 
pH to 5.5 with acetic acid and 80 volumes of methanol, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 10 pl. 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent 

Inject the reference solution and the test solution. 

Calculate the content of C 35H36CINO3S in the tablets. 

Storage. Store protected from light and moisture. 

Labelling. The label states the strength in terms of the 
equivalent amount of montelukast. 	••• 
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(C I 71119NO3)2,}12SO4,5H20  

Morphine Sulphate is 7,8-didehydro-4,5a-epoxy-17-methyl-
morphinan-3,6a-diol sulphate pentahYdrate. 

Morphine Sulphate contains not less than 98.0SO4, calculated 
per cent and 

not more than 102.0 per cent of (C171119NO3)2, H2  

on the dried basis. 

Category. Narcotic analgesic. 

Dose. Orally 
or by subcutaneous or intramuscular injection, 

10 to 20 mg. 
stals or cubical masses or a 

Description. White, acicular cry 

white, crystalline powder; odourless. 

Mol. Wt. 758.8 

IP 2018 
	 IP 2018 

	
MORPHINE AND ATROPINE INJECTION 

MONTELUKAST SODIUM AND LEVOCETIRIZINE HYDROCHLORIDE TABLETS 

fue. Dilute 5.0 ml of this solution to 
Morphine Sulphate 

mixture, mix and centri g  
25.0 ml with the solvent mixture. 

Reference solution (a). 
A 0.25 per cent w/v solution of 

montelukast sodium RS 
in the solvent mixture. 

Reference solution (b)• 
A 0.125 per cent w/v solution of 

levocetirizine hydrochloride RS 
in the solvent mixture. 

Reference solution (c). 
Dilute reference solutions (a) and (b) 

with the Solvent mixture to obtain a solution having a known 

concentration similar to the test solution. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 

-
mobile phase A. a mixture of 60 volumes of a buffer 
solution prepared by dissolving 0.7791 g of 

ammonium
glacial 

acetic acid and 40 volumes acetonitrile. 

B. acetonitrile, 

-
a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute, 

- spectrophotometer set at 240 nm, 

- injection volume: 20 111. 

Time 	Mobile phase A 	
Mobile phase B 

(in min.) 	(per cent v/v) 	
(per cent v/v) 

8 	 55 	 45 	
A. When examined in the range 230 nm to 	

nm (2.4.7), a 
7 	 100 	 0 	 360 n 

24 	 55 	
45 	

0.015 per cent w/v solution shows an absorption maximum 
nm; absorbance at about 285 nm, about 0.65. 

only at about 285 u 

25 	 10 	 90 	B. When examined in the range 230 nm to 360 nm (2.4.7), a 

29 	 10 	 90 	0.005 per cent w/v solution in 0.1 M 
ut 298 nm; absorbance at 
sodium hydroxide shows 

29.1 	100 	
0 	

an absorption maximum only at abo  

35 	 100 	
0 	

about 298 nm, about 0.34. 
C. Add a few mg of the powdered substance to a mixture o

n c). The test is not valid unless the 1 ml of sulphuric acid and 0.05 ml offormaldehy 

Inject reference solutio ( 	 a purple colour is produced. 

de solution;
f  

column efficiency is not less than 2000 theoretical plates, 

standard deviation for replicate injections is not more than D. Dissolve 5 mg in 5 ml of 
water and add 0.15 ml of dilute 

the tailing factor is not more than 2.0 and the relative 

2.0 per cent. 	

potassium ferricyanide solution 
and 0.05 ml offerric chloride 

solution; 
a bluish green colour is produced immediately, which 

changes rapidly to blue. 

E. It gives the reactions of sulphates (2.3.1). 

Identification 

Calculate the contents of C35F136C1NO3S and C211
-1 25N203C1, 

 2HC1 in the tablets. 

Storage. 
Store protected from light and moisture, at a 

temperature not exceeding 30°. 

Labelling. 
The label states the strength inAttins izi 

of 'die 

equivalent amount of montelukast and levocet 
rine 

hydrochloride. 

Tests 

edit Acy 
water 

Dissolve 0.2 g in 10 ml of freshly boiled and cooled 

ater and titrate with 0.02 M sodium hydroxide using methyl 

red s-Olution 
indicator. Not more than 0.2 ml of 

0.02 M 

sodium hydrOxicle 
is required to change the colour of the 

solution. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. 1.0 per cent v/v solution of acetic acid. 

Test solution. Dissolve 125 mg of the substance under 
examination in 50 ml of the solvent mixture. 

Reference solution. Dilute 1.0 ml of the test solution to 100 ml 
with the solvent mixture. Dilute 2.0 ml of this solution to 
10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 um), 
- column temperature. 35°, 
- mobile phase: A. a 0.1 per cent w/v solution of sodium 

heptanesulphonate, adjusted to pH 2.6 with 
orthophosphoric acid, 

B. methanol, 
- a gradient programme using the conditions given below, 

flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 

Time 
( in min.) 

Mobile phase A 
(per cent v/v) 

Mobile phase B 
(per cent v/v) 

0 85 15 

2 85 15 

35 50 50 

40 50 50 

42 85 15 

Name 
	

Relative 	Correction 
retention time 	factor 

Morphine impurity F' 
	

0.95 

Morphine (Retention time: 
about 12.5 minutes) 
	

0.32 

Morphine impurity E2 
	

1.1 
	

0.5 

Morphine impurity C 3 
	

1.6 
	

0.4 

Morphine impurity B 4 
	

1.9 
	

0.25 

' (1 7S)-7,8-didehydro-4,5a-epoxy- I 7-methylmorphinan-3,6a-diol 17-
oxide (morphine N-oxide), 

2 7,8-didehydro-4,5a-epoxy-3-hydroxy-17-methylmorphinan-6-one 
(morphinone), 

3 (6,7,8,1 4-tetradehydro-4,5a-epoxy-6-methoxy-I 7- 
methylmorphinan-3-ol (oripavine), 

37,7' ,8,8'-tetradehydro-4,5a:4 ',5' a-diepoxy-17,17'-dimethy1-2,2'- 

bimorphinany1-3, 3',6a,6'a-tetrol (2.2'-bimorphine). 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution,.the area of the 
peak corresponding to 2,2'-bimorphine (morphine impurity B) 
is not more than twice the area of the principal peak in the 

chromatogram obtained with the reference solution (0.4 per 
cent). The area of the each peak corresponding to oripavine 
(morphine impurity C) and morphinone (morphine impurity E) 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.2 per cent) and sum of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). 9.0 to 12.0 per cent, determined on 
0.5 g by drying in an oven at 145° for 1 hour. 

Assay. Weigh 0.5 g, dissolve in 30 ml of glacial acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.06688 g of 

(C,7H,9NO3)2, H2SO4. 

Storage. Store protected from light and moisture. 

Morphine and Atropine Injection 

Morphine Sulphate and Atropine Sulphate Injection 

Morphine and Atropine Injection is a sterile isotonic solution 
in Water for Injections containing 1.0 per cent w/v of Morphine 
Sulphate and 0.06 per cent w/v of Atropine Sulphate. 

Morphine and Atropine Injection contains not less than 
0.90 per cent w/v and not more than 1.10 per cent w/v of 
morphine sulphate, (CI7HI9NO3)2,H2SO4,5H20, and not less 
than 0.054 per cent w/v and not more than 0.066 per cent w/v 
of atropine sulphate, (C 17 H23 NO3 )2,H2 SO4,H2O. 

Usual Strengths. Morphine sulphate 1 per cent and atropine 
sulphate 0.06 per cent. 

Identification 

Determine by thin-layer chromatography (2.4.17), coating ; 
plate with silica gel G 

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of.s.trong ammonia solution. 

Test ,rOlution. Add 1 ml of 5 M ammonia to 1 ml of the injection, 
extract with two quantities, each of 5 ml, of chloroform, filter 

0 100 
0 

inject reference solution (c) and the test solution. 
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the combined extracts through anhydrous sodium sulphate, 
evaporate to dryness in a current of warm air and dissolve the 
residue in 0.5 ml ofchloroform. 

Reference solution (a). Treat 1 ml of a 0.06 per cent w/v 

solution of atropine sulphate RS in the same manner as for 

the test solution. 

Reference solution (h). Treat 1 ml of a 1 per cent w/v solution 

of morphine sulphate RS in the same manner as for the test 

solution. 

Apply to the plate 10 gl of each solution. After development, 
dry the plate in air and spray with dilute potassium 

iodohismuthate solution. The principal spots in the 
chromatogram obtained with the test solution correspond to 
the spots in the chromatograms obtained with reference 
solutions (a) and (b). 

Tests 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For atropine sulphate-To 10.0 ml add 10 ml of water 

and 5 ml of 1 M sodium hydroxide and extract successively 

with 15,10 and 10 ml of chloroform and continue the extraction 

with 10-m1 quantities of chloroform until complete extraction 
of alkaloids has been effected (2.6.4). Wash the chloroform 
extracts with the same 5 ml of water (preserve the aqueous 
solution and the washings for the Assay for morphine 
sulphate). Evaporate the chloroform, dissolve the residue in 
2 ml of ethanol (95 per cent), add 2.0 ml of 0.025 Msulphuric 

acid, cool and titrate the excess of acid with 0.05 M sodium 

hydroxide using methyl red solution as indicator. 

1 ml of 0.025 Msulphuric acid is equivalent to 0.01737 g of 

(c17H23No3)2, 11,s04, H 2O. 

For morphine Sulphate -- Combine the aqueous solution 
and washings obtained in the Assay for atropine sulphate, 
add 1 g of ammonium sulphate and 25 ml of ethanol (95 per 

cent) and extract with 40 ml, followed by successive quantities 
of 40, 20 and 20 ml, of a mixture of 1 volume ofethanol (95 per 

cent) and 3 volumes of chloroform, washing each extract with 
the same two successive quantities, each of 5 ml, of water and 
continue the extraction until complete extraction of alkaloids 
has been effected (2.6.4). Evaporate the chloroform, boil the 
residue with 10.0 ml of 0.05 Msulphuric acid, cool and titrate 

the excess of acid with 0.1 M sodium hydroxide using methyl 

red solution as indicator. 

Morphine Injection 

Morphine Sulphate Injection 

Morphine Injection is a sterile solution of Morphine 
Sulphate in Water for Injections. 

Morphine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of morphine 
sulphate, (C I7H 191\103)2,H 2SO4,5H20. 

Usual strength. 10 mg per ml; 15 mg per ml; 50 ml per ml. 

Identification 

A. Evaporate a volume containing 5 mg of Morphine Sulphate 
to dryness on a water-bath. Dissolve the residue in 5 ml of 
water and add 0.15 ml of dilute potassium .ferricyanide 

solution; a bluish green colour is produced immediately, which 
changes rapidly to blue. 

B. It gives reaction (A) of sulphates (2.3.1). 

Tests 

pH (2.4.24). 2.5 to 6.0. 

Bacterial endotoxins (2.2.3). Not more than 17.0 Endotoxin 
Units per mg of morphine; if labelled for intrathecal use it 
contains not more than 14.29 Endotoxin Units per mg of 
morphine. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Measure a volume containing 25 mg of Morphine 
Sulphate and dilute with sufficient of the mobile phase to 
produce 100.0 ml, freshly prepared. 

Reference solution. Weigh 25 mg of morphine sulphate RS 
and dissolve in sufficient of the mobile phase to produce 
100.0 ml, freshly prepared. 

Chromatographic system 
- a stainless steel column 40 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: dissolve 0.73 g of sodium heptane-

sulphonate in 720 ml of vvater, add 280 ml of methanol 

and 10 ml ofglacial acetic acid, mix and filter, 

- flow rate: 1.5 ml per minute, 
spectrophotometer set at 280 nm, 

- injection volume: 20 pl. 

Inject the test solution and reference solution. 

Calculate. the-content of (C171-119NO3)2,H2SO4,51-120 in the 
- injection. 

Storage. Store protected from light.  

Morphine Tablets 

Morphine Sulphate Tablets 

Morphine Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of morphine 
sulphate, (CI7H19NO3)2,H2SO 4,5H20. 

Usual strengths. 10 mg; 20 mg; 30 mg; 60 mg. 

Identification 

A. Disperse a quantity of the powdered tablets containing 
20 mg ofMorphine Sulphate with 5 ml of water, filter and add 
to the filtrate 0.05 ml of iron(111) chloride solution; a blue 
colour is produced. 

B. Shake a quantity of the powdered tableWeontaining 10 mg 
of Morphine Sulphate with 10 ml of water, filter and to 5 ml of 
the filtrate add 0.15 ml of dilute potassium 
hexacyanolerrate(111) solution and 0.05 ml of iron(111) 
chloride solution; a bluish green colour is produced 
immediately, which changes rapidly to blue. 

C. It gives the reactions of sulphates (2.3.1). 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of phosphate buffer pH 6.5 , 
Speed and time. 50 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate with phosphate buffer pH 
6.5, to produce a solution containing 0.001 per cent w/w of 
Morphine Sulphate. 

Reference solution. A 0.001 per cent w/v solution of morphine 
sulphate RS in phosphate buffer pH 6.5. 

Chromatographic system 
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of 0.01M sodium heptanesulphonate in 
0. /M acetic acid , 
flow rate: 2 ml per minute, 

- spectrophotometer set at 211 nm, 
- injection volume: 50 

Inject the reference solution and the test solution. 

Calculate the content of (CI7H19N002,H,SO 4,5H,0 in the 
medium. 

1 g of (CI7H19NO 3 )2  is equivalent to 1.330 g of (C 1 ,71-1 19N002, 
1-12SO4, 5H 20. 

D. Not less than 70.0 per cent of the stated amount of 
(C17H19NO3)2,H2SO4,5H,04. 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G. 

Mobile phase. A mixture of 2.5 volumes of 13.5 M ammonia, 
32.5 volumes of acetone, 35 volumes ofethanol (70 per cent) 
and 35 volumes of toluene. 

Solvent mixture. Equal volumes of ethanol (95 per cent) and 
water 

Test solution. Disperse a quantity of the powdered tablets 
containing 10 mg of Morphine Sulphate in 10 ml of the solvent 
mixture for 10 minutes and filter. 

Reference solution (a). Dissolve 5 mg of codeine phosphate 
in 5 ml of the test solution and dilute 1.0 ml of this solution to 
200.0 ml with the solvent mixture. 

Reference solution (h). Dilute 2.0 ml of reference solution (a) 
to 5.0 ml with the solvent mixture. 

Apply to the plate 50 gl of each solution. After development, 
dry the plate in air and spray the plate with potassium 
iodobismuthate solution, and allow it to dry for 15 minutes in 
air and spray with hydrogen peroxide solution (10 volumes). 
The spot corresponding to codeine is bluish-grey and the 
spot corresonding to morphine is pinkish. In the chromatogram 
obtained with the test solution, any spot corresponding to 
codeine is not more intense than the spot due to codeine in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent), any other secondary spot is not more intense 
than the spot corresponding to morphine in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and not 
more than two such spots are more intense than the spot 
corresponding to morphine in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The test is not valid unless 
the chromatogram obtained with reference solution (a) shows 
two clearly separated spots. Ignore any spot with an Rf value 
of less than 0.1. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Morphine Sulphate with 25 ml 
of water and 5 ml of I Al sodium hydroxide, add 1 g of 
ammonium sulphate, shake to dissolve, add 20 ml of ethanol 
(95 per cent) and extract with successive quantities of 40, 20, 
20 and 20 ml of a mixture of 3 volumes of chloroform and 
1 volume of ethanol (95 per cent). Wash each extract with the 
same 5 ml of water, filter and evaporate the solvent. Dissolve 
the residue in 10 ml of 0.05 M hydrochloric acid, boil, cool, 
add 15 ml of water. Titrate the excess of acid with 0.05 M 
sodium hycfroxide using methyl red solution as indicator. Carry 
out a.biank titration. 

ml of 0.05 ki hydrochloric acid is equivalent to 0.01897 g of 
(C171-119NO3),,H2SO4,5H2O. 

1 nil of 0.05 M sulphuric acid is equivalent to 0..03794 g of 

(C17H 19NO3)2,H 2SO4,5 H20. 

Storage. Store protected from light. 
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Storage. Store protected from light. 

Mosapride Citrate Dihydrate 

0 
 

,CH3 

NH? 
H 
N 

C! 

0 

HO, COON 

HOOC 
, 2H20 

C21H25C1FN303C614072H20 	 M01. Wt. 650.0 

Mosapride Citrate Dihydrate is (RS)-4-amino-5-chloro-
2-ethoxy-N- [4-(4-fluorobenzy1)-2-morpholinyl]methyl) 
benzamide citrate dihydrate. 

Mosapride Citrate Dihydrate contains not less than 98.0 per 
cent and not more than 102.0 per cent of C21H25CIFN303.C6H807. 

calculated on the anhydrous basis. 

Category. Gastroprokinetic agent. 

Dose. 15 mg daily. 

Description. A white or yellowish white crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mosapride 

citrate dihydrate RS. 

MOSAPRIDE CITRATE DIHYDRATE 
	 113  2018 

	 113  2018 	
MOXIFLOXACIN HYDROCHLORIDE 

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject reference solution (a). Inject the test solution. Measure 
the responses for all peaks except the peak due to the analyte, 
peaks from the blank and the peak corresponding to citric 
acid. In the chromatogram obtained with the test solution, the 
area of any secondary peak is not more than the area of the 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.2 per cent. 

Water (2.3.43). 5.0 per cent to 7.0 per cent, determined on 1.0 g. 

Assay. Weigh 0.35 g, dissolve in 70 ml of a mixture of 1 volume 

of glacial acetic acid and 7 volumes of methyl ethyl ketone. 
Cover the beaker and heat on a water-bath at 80° to dissolve. 
Cool and titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0. 1 M perchloric acid is equivalent to 0.061405 g of 

C21H25C1F1■1303,C6H807,. 

Storage. Store protected from moisture. 

Test solution. Use the filtrate, diluted if necessary, with the 
dissolution medium 

Reference solution. 

For 2.5 mg tablets- 

Weigh 26.5 mg of mosapride citrate dihydrate RS and dissolve 
in 25 ml of the mobile phase. Dilute 5 ml of this solution to 
1000 ml with the medium. 

For other than 2.5mg tablets- 

Weigh 26.5 mg of mosapride citrate dihydrate RS and dissolve 
in 25 ml of the mobile phase. Dilute 5 ml of this solution to 
500 ml with the medium. 

Use the chromatographic system described under Assay 

Inject the reference solution. The test is diit valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0. 

Inject the reference solution and the test solution. 

Calculate the content of C21H25C1FN303,C6H807. 

D. Not less than 70 per cent of the stated amount of 
C21H25C1FN303,C6F1807. 

Uniformity of content. Complies with the test stated under 
tablets. 

Determine by liquid chromatography (2.4.14) as described in 
the Assay using the following solutions. 

Test solution. Dissolve l tablet in 100 ml of the mobile phase. 
Centrifuge for 15 minutes. Dilute the clear supernatant liquid 
if necessary, with the mobile phase to produce a solution 
"ntaining 0.02 mg of mosapride citrate per ml. 

Reference solution. Weigh 26.5 mg of mosapride citrate 
dihydrate RS and dissolve in 100 ml of the mobile phase. 
Dilute with the mobile phase to produce a solution containing 
of 0.02 mg of mosapride citrate per ml. 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 10 mg of mosapride citrate 
and dissolve in 50 ml of the mobile phase. Centrifuge for 15 
minutes. Dilute 5 ml of the clear supernatant liquid to 
50 ml with the mobile phase. 

Reference solution. Weigh 21.2 mg of mosapride citrate 
dihydrate RS and dissolve in 100 ml of the mobile phase. 
Dilute 5 ml of this solution to 50 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm. packed ∎vith 

octadecylsilane bonded to porous silica ,(5 pin), 
- mobile phase: 60 volumes of a buffer solution, prepared_ 

by dissolving 1.4 ml of orthophosphorie tIcid in 1. 000 ml 

of water and adjusting the pH to 3.0 with triethylamine, 
and 40 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 276 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the test solution and reference solution. 

Calculate the content of C21H25C IFN303,C6H807  in the tablets. 
Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous mosapride citrate. 

Moxifloxacin Hydrochloride 

OH 
, HCI 

N 
N 
H H H3C'
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C21H25C1FN3O4 	 M01. Wt. 437.9. 

Moxifloxacin Hydrochloride is 1-Cyclopropy1-6-fluoro-8- 
methoxy-7-[(4as,7as)-octahydro-6H-pyrolo'3,4-b] pyridin-6- 
y1]-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 
hydrochloride. 

Moxifloxacin Hydrochloride contains 98.0 per cent to 102.0 
per cent of C21H25C1FN304, calculated on the anhydrous basis. 

Category. Antibacterial. 

Dose. Orally, 400 mg or intravenous infusion every 24 hours. 

Description. A light yellow or yellow powder or crystals, 
slightly hygroscopic. 

Identification 

A. Determined by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
marifloxacin hydrochloride RS or with the reference spectrum 
of moxifloxacin hydrochloride. 

B. Dissolve 50 mg in 5 ml of water, add 1 ml of dilute nitric 
acid, mix, allow to stand for 5 minutes and filter. The filtrate 
gives reactions of chlorides (2.3.1). 

Tests 

Appearance-of solution. A 5.0 per cent w/v solution in dilute 
socliinn hydroxide solution is not more opalescent than 

Tests 

Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution. Dissolve 20 mg of the substance under 
examination in I 00.0 ml of the mobile phase. 

Reference solution (a). Dissolve 6.5 mg of citric acid 

monohydrate in 100.0 ml of the mobile phase. 

Reference solution (b). Dissolve 20 mg of mosapride citrate 

dihydrate RS in 100 ml of the mobile phase. Stir with the aid of 
ultrasound to dissolve, cool and dilute 1 ml of this solution to 
200 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 inn), 

- mobile phase: 60 volumes of a buffer solution, prepared 
by dissolving 1.4 ml of orthophosphoric acid in 1000 ml 

of water, adjusting the pH to 3.0 with triethylamine, 

and 40 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
spectrophotometer set at 276 nm, 

- injection volume: 20 

Mosapride Citrate Tablets 
Mosapride Citrate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mosapride citrate, C 21 1-125CIFN30,.C6Hs07. 

Usual strengths. 2.5 mg; 5 mg; 10 mg; 15 mg. 

Identification 

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 

solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No.1, 
Medium. 500 ml of 0.1 M hydrochloric acid, 

Speed,and tinie. 100 rpm and 15 minutes. 

Withdraw a stlitable volume of the medium and filter. Determine 

by I if-vid chromatography (2.4.14). 

H 

2.638 2639 
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE I 

2 1-cyclopropy1-6,8-dimethoxy-7 - [( 4 aS, 7 aS) - octahydro -6H-

pyrrolo[3,4-b]pyridin-6-y11-4-oxo-1,4 -dihydroquinolinc -3-carbo x y lic 

 acid, 

`1-cyclopropy1-8-ethoxy-6-fluoro -7- [( 4 aS. 7 aS) - octahyd ro -6H-

pyrrolo[3,4-b]pyridin-6-3/11-4-oxo-1,4-dihydroquinoline -3-carboxy lic 

 acid, 

4 1-cyclopropy1-8-fluoro-6-methoxy -7- [( 4aS,7 aS) - octahydro-6H-

pyrrolo[3,4-b]pyridin-6-y11-4-oxo-1,4-dihydroquinolinc -3-carbo x y lic 

 acid. 

1-cyclopropy1-6-fluoro-8-hydroxy- 7- 1.( 4 aSs 7 aS) - octahydro -6H-

pyrrolo[3,4-b]pyridin-ó-y1)-4-oxo -  I A-dihydroquinoline-3-carboxylic 

acid. 

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailinag factor is not more than 2.0. 

Inject reference solution (b) and test solution (a). Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution (a), the 
area of any secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than 3 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.3 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 4.5 per cent, determined on 

0.2 g. 

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 2.0 ml of this solution to 20.0 ml 
with the solvent mixture. 

Reference solution. A 0.01 per cent W , v solution of 

moxifloxacin hydrochloride RS in the solvent mixture. 

Inject the reference solution and the test solution. 

Calculate the content of C21 H250 FN 304 . 

Storage. Store protected from light and moisture. 

2640 - 

standard 0S2 and not more intensely coloured than reference 
solution GYS2 (2.4.1) If intended for use in the manufacture of 
parentral preparations, the solution is clear and not more 
intensely coloured than reference solution GYS2 (2.4.1). 

pH (2.4.24). 3.9 to 4.6 , determined in 0.2 per cent w/v solution 

in carbon dioxide- free water. 

Specific optical rotation (2.4.22). -125.0° to -138.0° determined 
on 1.0 per cent w/v solution in equal mixture of acetonitrile 

and water 

Related substances. Determined by liquid chromatography 

(2.4.14). 

Solvent mixture. Dissolve 0.5 g of tetrabutylamonium 

hydrogen sulphate and 1.0 g of potassium dihydrogen 

phosphate in 500 ml of water. Add 2 ml of orthophosphoric 

acid and 0.05g of anhydrous sodium sulphite, dilute to 

1000 ml with water. 

Test solution (a). Dissolve 50 mg of the substances under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. 

Test solution (b). Dilute 2.0 ml of test solution (a) to 20.0 ml 

with the solvent mixture. 

Reference solution (a). A 0.01 per cent w/v solution of 
moxifloxacin hydrochloride RS in the solvent mixture. 

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution 
to 10.0 ml with the solvent mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (5 µm), 
- column temperature: 45°, 
- mobile phase: a mixture of 28 volumes of methanol and 

72 volumes of a solution containing 0.05 per cent wlv of 
terabutylammonium hydrogen sulphate and 0.1 per cent 

w/v of potassium dihydrogen phosphate and 0.34 per 

cent w/v of orthophosphoric acid, 
flow rate: 1.3 ml per minute, 

- spectrophotometer set at 293 nm, 
- injection volume: 101.11. 

Name Relative 
retention time 

Correction 
factor 

Moxifloxacin (Retention 
time: about 14 minutes) 1.0 

Moxifloxacin impurity A' 1.1 

Moxifloxacin impurity B 2  1.3 1.4 

Moxifloxacin impurity C 1.4 

Moxifloxacin impurity D4  1.6 

Moxifloxacin impurity E5  1.7 • 	3,5 

1-cyclopropy1-6,8-difluoro-7-1(4aMaS)-octallydro --64=pyrrolii[ 3,4- 

 b]pyridin-6-y11-4-oxo-I,4-dihydroquinoline-3-cartvieyiic acid, 

Moxifloxacin Eye Drops 
Moxifloxacin Eye Drops are a sterile solution of Moxifloxacin 
Hydrochloride in purified water. 

Moxifloxacin Eye Drops Contain not less than 90.0 per cent 
and not. more: than 110.0 per cent of the stated amount of 
moXifloxacin,c2111 ,4FN304. 

Usual strength. 0.5 per cent w/v. 

Identification 

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

Tests 

pH (2.4.24). 6.3 to 7.3. 

Related substances. A. Determine by liquid chromatography 
(2.4.14) as described in the Assay using following 
modifications. 

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.5 per cent, calculated by area 
normalization. 	 60-  

Other tests. Comply with the tests stated under Eye Drops. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a suitable volume of the eye drops 
containing 5 mg of moxifloxacin to 50.0 ml with mobile phase 
A. 

Reference solution (a). A 0.01 per cent w/v solution of 
moxifloxacin hydrochloride RS in mobile phase A. 

Reference solution (b). A 0.001 per cent w/v solution of 
moxifloxacin impurity A RS ( 1-cyclopropy1-6,8-difluoro-1,4- 
dihyd ro- 7- [ (4 aS , 7aS )-octahydro-6H -pyrrolo[3, 4-  
b]pyridin-6-y1]-4-oxo-3-quinolinecarboxylic acid RS) in 
reference solution (a). 

Chromatographic system 
- a stainless steel column 25 cm x 4.0 mm, packed with 

phenyl groups chemically bonded to porous silica 
Nom), 

- column temperature: 45°, 
- mobile phase: A. dissolve 0.5 g of tetrabutylammonium 

hydrogen sulphate and 1.0 g of monobasic potassium 
phosphate in 1000 ml of water, add 2 ml of 
orthophosphoric acid, filter, 

B. methanol, 
- a gradient programme using the conditions given below, 
- spectrophotometer set at 293 nm, 
- injection volume: 25 pl. 

Time Mobile phase A 
(in min) (per cent w/v) 

Mobile phase B 	Flow rate 
(per cent v/v) (ml per minute) 

0 69 31 0.5 
30 69 31 0.5 
31 60 40 0.9 
36 60 40 9.9 
37 69 31 
42 69 31 0.5 

Inject reference solutions (a) and (b). The test is not valid 
unless the resolution between the peaks due to moxifloxacin 
and moxifloxacin impurity A is not less than 2.0 in the 
chromatogram obtained with reference solution (b). The 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
in the chromatogram obtained with reference solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the content of C21H24FN304 in the eye drops. 

Multiple Electrolytes and Dextrose 
Injection Type I 

Multiple Electrolytes and Dextrose Injection Type I is a sterile 
solution of Dextrose and suitable salts in Water for Injection 
to provide sodium, potassium, magnesium, acetate, phosphate 
and chloride ions. It may contain Hydrochloric Acid or Sodium 
Hydroxide used for adjusting the pH. 

Usual strength. 

Sodium acetate 

Potassium chloride 

Dipotassium hydrogen phosphate 

Magnesium chloride 

Dextrose 

Water for Injections to 

Concentration of electrolytes in mmol /1 

Sodium 

Potassium 

Magnesium 

Acetate 

Chloride 

Phosphate 

0.32 g 

0.13 g 

0.026 g 

0.031 g 

5.0 g 

100 ml 

23.0 

20.0 

1.5 

23.0 

20.0 

1.5 

Multiple Electrolytes and Dextrose Injection Type I contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, magnesium, 
Mg, acetate, C2H 302, and phosphate, PO4 . It also contains not 
less than 90.0 per cent and not more than 120.0 per cent of the 
stated amount of chloride, Cl and not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
dextrose, C614.42P6. It contains no antimicrobial agent. 

Description. -  A clear, colourless or faintly straw-coloured 
solution, 

. 	- 
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each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles. 

Multiple Electrolytes and Dextrose 
Injection Type II 

Multiple Electrolytes and Dextrose Injection Type II is a sterile 
solution of Dextrose and suitable salts in Water for Injections 
to provide sodium, potassium, calcium, magnesium and 
chloride ions. It may contain Hydrochloric Acid or Sodium 
Hydroxide used for adjusting the pH. 

Usual strength. 	 p 

Sodium acetate 	 0.33 g 
Sodium chloride 	 0.088 g 
Potassium chloride 	 0.12 g 
Calcium chloride dihydrate 	 0.037 g 
Magnesium chloride 	 0.031 g 
Dextrose 	 5.0 g 
Water for Injections to 	 100 ml 
Concentration of electrolytes in mmol / 1 
Sodium 	 40.0 
Potassium 	 16.0 
Calcium 	 2.5 
Chloride 	 40.0 
Magnesium 	 1.5 
Acetate 	 24.0 

MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE I 
	 IP 2018 
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE II 

Identification 

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. 20 ml gives the reactions of acetates, chlorides phosphates, 
sodium salts, potassium salts and magnesium salts (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 7.0. 

5-Hydroxymethylfurfural and Related substances. Dilute a 

volume containing 1.0 g of Dextrose to 500.0 ml with water 

and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
more than 0.25 (2.4.7). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 

per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For sodium - Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
589 nm and using sodium solution FP or sodium solution 

AAS respectively, suitably diluted with water for the standard 

solutions. 

For total potassium - Dilute suitably with water and 

determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 767 nm and using potassium solution FP or 

potassium solution AAS respectively, suitably diluted with 

water for the standard solutions. 

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of 

strong ammonia-ammonium chloride solution and titrate with 

0.005 M disodium edetate using 50 mg of eriochrome black 

T mixture as indicator. 

1 ml of 0.005 M disodium edetate is equivalent to 0.1215 mg 

of Mg. 

For acetate - Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 

acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 

hydrogen form (7 wn) and a guard column 4 cm x 7.8 mm 
packed with the same column material, 

- temperature. column 60°, 
- mobile phase: 0.1 M sulphuric acid, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pi 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination. 

For phosphate - Dilute a measured volume containing about 
4 mg of phosphate with sufficient water to produce 50.0 ml. 
Transfer 2.0 ml of this solution to a test-tube. Add 1.0 ml of a 
5 per cent w/v solution of ammonium molybdate in a cooled 

mixture of sulphuric acid and water (15:85) and allow to stand 
for 3 minutes. Add 1.0 ml of a freshly prepared 0.5 per cent 
w/v solution of hydroquinone containing 1 drop of sulphuric 

acid and 1.0 ml of a freshly prepared 20 per cent w/v solution 

of anhydrous sodium sulphite, mix and allow to stand for 30 
minutes. Measure the absorbance of the resulting solution at 
the maximum at about 640 nm (2.4.7), using as the blank a 
solution prepared in the same manner by treating 2 ml of water 

instead of the solution of the preparation under examination. 
Calculate the content of phosphate from the absorbance 
obtained by simultaneously carrying out the operation using 
a known concentration of about 0.11 mg per ml of dipotassium 

hydrogen phosphate in water instead of the solution of the 

preparation under examination. 

For total chloride -To 20.0 ml add 30 ml of water, 50.0 ml of 

0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 

precipitate with water slightly acidified with nitric acid and 

titrate the excess of silver nitrate with 0.1 M ammonium 

thiocyanate using ferric ammonium sulphate solution as 

indicator until a reddish yellow colour is produced. Carry out 
a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 

chloride, calculated as Cl. 

For dextrose - To a measured volume containing 2 g to 5 g of 

Dextrose, add 0.2 ml of 5 M ammonia and sufficient water to 

produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C 6H 1 206in the volume 

taken for assay. 

Storage. Store in single dose containers at a temperature not 

c-41 

Multiple Electrolytes and Dextrose Injection Type II contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, calcium, Ca, 
magnesium, Mg and acetate, C 2H302 . It contains not less than 
90.0 per cent and not more than 120.0 per cent of the stated 
amount of chloride, Cl. It also contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
dextrose, C6H 1206. It contains no antimicrobial agent. 

Description. A clear, colourless or faintly straw-coloured 
solution. 

Identification  

Tests 

pH (2.4.24). 3.0 to 7.0. 

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
more than 0.25 (2.4.7). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For total sodium - Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For potassium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For calcium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or calcium solution 
AAS respectively, suitably diluted with water for the standard 
solutions. 

For magnesium - Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
296 nm and using magnesium solution FP or magnesium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For acetate - Determine by liquid chromatography (2.4.14). 
Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 

Chromatographic system 

- a stainless steel column 30 cm x 7.8 mm, packed with 
strong cation-exchange resin consisting of sulphonated 

ss-linked styrene-divinylbenzene copolymer in the 
drogen form (711m) and a guard column 4 cm x 7.8 mm 

packed with the same column material, 
• 

Chromatographic system  
a stainless steel column 30 cm x 7.8 mm-, ,-Vacked-v;iith 9 eN  	 lig 3°°' ", 

strong cation-exchange resin consisting ofs -ulphonated„ 	abellittg, The label states (1) the content of each electrolyte 
- 	• 

cross-linked styrene-divinylbenzene copolymer ip tli. •-• in terms millimoles in a given volume; (2) the amount of ...   
,-. 	--i - 	; 	, 	,;,-....N.73' 

7, .,:_.. _ 	 --•  	.... .r• 

•r .--.*::,,T.N.  ' .C. --,-", 
#....'' 

1  \;  

.r. 	....-C--  ti ,....,.., 
eq.' '' ,•••••■ 	.,...4.:N 

(Z3.1). 

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. 20 ml gives the reactions of acetates, chlorides ..s 
salts, potassium salts, calcium salts and rfiagnq$ituu-sal 



MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE II 

- column temperature: 60°, 

- mobile phase: 
0.1 M sulphuric acid, 

- flow rate: 0.8 ml per minute, 

-
spectrophotometer set at 210 nm, 

- injection volume: 20 pl. 
the reference solution. The test is not valid 
 th

id unless the 

tailing factor is not more than 2.0 and the relative standard 
deviation not more than 2.0 per cent. 

for replicate injections is n 

For total chloride-To 20.0 ml add 30 acid 
water, 

50.0 ml of Multiple Electrolytes and Dextrose Injection Typ the content of acetate in the preparation under examination. 
	Phosphate olution and the test solution. Calculate 

Inject the reference s e III contains 

0.1 M silver nitrate and 2 ml of nitric acid. 
Filter, wash the not less than 90.0 per cent and not more than 110.0 per cent of 

precipitate with water slightly acidified with nitric acid 
and the stated amounts of sodium, Na, potassium, K, acetate, 

titrate the excess of 
silver nitrate with 0.1 M ammonium C 2H302, and phosphate, PO4, and not less than 90.0 per cent 

thiocyanate using 
ferric ammonium sulphate solution 

as 
 and not more than 120.0 per cent of the stated amount of 

indicator until a reddish yellow colour is produced. Carry 
out 

 chloride, Cl. It also contains not less than 90.0 per cent and 

a blank titration. 	
not more than 110.0 

per cent of the stated amount of dextrose, 

T a measured volume containing 2 g to 5 g of solution. 

1 ml of 0.1 M silver nitrate 
is equivalent to 0.00354 5 

 g of total C61-1126. contains no antimicrobial agent. 

chloride, calculated as Cl. 	
Description. 

A clear, colourless or faintly straw-coloured 

Dextrose, add 0.2 ml of 5 M 
ammonia and sufficient water to For dextrose- o 

produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C6H1206in the volume 

taken for assay. 

Storage. 
Store in single dose containers at a temperature not 

exceeding 30°. el 
llin Labeg . 

The label states (1) the content of eac
h

helectrolyte 

in terms of millimoles in a given volume; (2) the amount of 

in
gredient in 100 ml; (3) the total osmolar concentration 

each ing in mOsmol per litre; (4) that the preparation should not be 

used if it contains visible particles. 

Niultiple Electrolytes an 
Injection Type III 

e III is a sterile 
Multiple Electrolytes and Dextrose Injection Typ for Injections 

solution of Dextrose and suitable salts in Water  
to provide sodium, potassium, acetate, chloride and phosphate 
ions. It may contain Hydrochloric Acid or Sodium Hydroxide 

used for adjusting the pH. 

Usual strength. 

Sodium acetate 

Sodium chloride 

Potassium chloride 

Tests 

pH (2.4.24). 3.0 to 7.0. 
5-Hydroxymethylfurfural and Related substances 

	
at

. Dilute a 

volume containing 1.0 g of Dextrose to 500.0 ml with 
wer 

and measure the absorbance of the resu at about 284 nm, not 
lng solution at the 

maximum at about 284 nm; absorbance  

more than 0.25 (2.4.7). 

d Dextrose 	
Bacterial endotoxins 

(2.2.3)• Not more than 0.5 Endotoxin Unit 

0.28 g 

0:10 g 

Dipotassium hydrogen phosphate 

Dextrose 
Water for Injections to 

Concentration of electrolytes in mmol l 

Sodium 

Potassium 

Acetate 

Chloride 

Identification 
A. To 1 ml add 0.05 ml of 

potassium cupri-tartrate solution; 

the solution remains blue and clear. Heat to boiling, a copious 

red precipitate is formed. 
. 20 ml gives the reactions of acetates, chlorides phosphates, 

sodium salts and potassium salts . . . 

per ml. l with the tests stated under Parenteral 
Other tests. Comp y  
Preparations (Injections). 

For total so Assay. Fo dium -- Dilute suitably with water 
anby

d 

determine by Method A for flame photometry (2. hotometry (2.4.2), 
4.4), or 

Method A for atomic absorption spectrop  

rin measug at 589 nm and using 
sodium solution FP ater or sodium 

solution AAS 
respectively, suitably diluted with w for the 

standard solutions. 

.ssiUrn.--- 
Dilute suitably with water and determine 

For p-ota b Method A for flame photometry (2.4.4), or by Method A for 

0.13 g 

5.0 g 

100 Tr' 

37.0 

35.0 

20.0 

37.0 

7.5 

2'6-45 
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE IV 

atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For acetate - Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbeneene copolymer in the 
hydrogen form (7 Inn) and a guard column 4 cm x 7.8 mm 
packed with the same column material, 

- column temperature: 60°, 
- mobile phase: 0.1 M sulphuric acid, 
- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination. 

For phosphate - Dilute a measured volume containing about 
4 mg of phosphate with sufficient water to produce 50.0 ml. 
Transfer 2.0 ml of this solution to a test-tube. Add 1.0 ml of a 
5 per cent w/v solution of ammonium molybdate in a cooled 
mixture of sulphuric acid and water (15:85) and allow to stand 
for 3 minutes. Add 1.0 ml of a freshly prepared 0.5 per cent 
w/v solution of hydroquinone containing 1 drop of sulphuric 
acid and 1.0 ml of a freshly prepared 20 per cent w/v solution 
of anhydrous sodium sulphite, mix and allow to stand for 30 
minutes. Measure the absorbance of the resulting solution at 
the maximum at about 640 nm (2.4.7), using as the blank a 
solution prepared in the same manner by treating 2 ml of water 
instead of the solution of the preparation under examination. 
Calculate the content of phosphate from the absorbance 
obtained by simultaneously carrying out the operation using 
a known concentration of about 0.11 mg per ml of &potassium 
hydrogen phosphate in water instead of the solution of the 
preparation under examination. 

For total chloride - To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with piti-ic acid and 
titrate the excess of silver nitrate with 0.1 NE ammanium 
thiocyanate using ferric ammonium sulphtite solution as 

indicator until a reddish yellow colour is produced. Carly out 
a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl. 

For dextrose - To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 M ammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C 6H 1206  in the volume 
taken for assay. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles. 

Multiple Electrolytes and Dextrose 
Injection Type IV 
Multiple Electrolytes and Dextrose Injection Type IV is a sterile 
solution of Dextrose and suitable salts in Water for Injections 
to provide sodium, potassium, ammonium and chloride ions. 
It may contain Hydrochloric Acid or Sodium Hydroxide used 
for adjusting the pH. 

Usual strength. 

Sodium chloride 
	

0.37 g 

Potassium chloride 
	

0.13 g 

Ammonium chloride 
	

0.37 g 

Dextrose 
	

5.0 g 

Water for Injections to 
	

100 ml 

Concentration of electrolytes in mmol /1 

Sodium 
	

63.0 

Potassium 
	

17.0 

Ammonium 
	 70.0 

Chloride 
	 150.0 

Multiple Electrolytes and Dextrose Injection Type IV contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, and 
ammonium, NH 4  and not less than 90.0 per cent and not more 
than 1 20.0 per cent of the stated amount of chloride, Cl. It also 
contains notless than 90.0 per cent and not more than 
1 I 0.0- per ceittof the stated amount of dextrose, C 6H 1206. It 
contains no antimicrobial agent. 



Multiple Electrolytes and Dextrose 
Injection Type V 

Multiple Electrolytes and Dextrose Injection Type V is a sterile 
solution of Dextrose and suitable salts in Water for Injections 
to provide sodium, potassium, calcium, magnesium, acetate, 
citrate and chloride ions. It may contain Hydrochloric Acid or 
Sodium Hydroxide used for adjusting the pH. 

Usual strength. 
Sodium acetate 

Sodium chloride 

Sodium citrate 

Potassium chloride 

Calcium chloride 
Magnesium chloride 

Dextrose 
Water for Injections to 

0.64 g 

0.50 g 

0.075 g 

0.075 g 

0.035 g 

0.031 g 

5.0 g 

100 ml 

• 
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE V 

Multiple Electrolytes and Dextrose Injection Type V contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K and not less 
than 90.0 per cent and not more than 120.0 per cent of the 
stated amount of chloride, Cl. It also contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of dextrose, C6H 1206. It contains no antimicrobial agent. 

Description. A clear, colourless or faintly straw-coloured 
solution. 

Tests 

pH (2.4.24). 3.0 to 7.0. 

5-Hydroxymethylfurfural and Related substances. Dilute a 

volume containing 1.0 g of Dextrose to 500.0 ml with water 

and measure the absorbance of the resulting solution at the 
maximum at about 284 nm: absorbance at about 284 nm, not 
more than 0.25 (2.4.7). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 

per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For total sodium - Dilute suitably with water and 

determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 

solution AAS respectively, suitably diluted with water for the 

standard solutions. 

For potassium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 

solution AAS respectively, suitably diluted with water for the 

standard solutions. 

titrate the excess of silver nitrate with 0.1 M ammonium 

thiocyanate using ferric ammonium sulphate solution as 

indicator until a reddish yellow colour is produced. Carry out 
a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 

chloride, calculated as Cl. 

For dextrose - To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 M ammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C 6H1206in the volume 

taken for assay. 

Storage. Store in single dose containers at a temperature not 

exceeding 30°. 

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles. 

Identification 

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. 20 ml gives the reactions of acetates, chlo rides citrates, 
sodium salts, potassium salts, calcium salts and magnesium 
salts (2.3.1). 

Tests 

pH (2.4.24). 3.0 to 7.0. 

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
more than 0.25 (2.4.7). 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml. 

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For total sodium - Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For potassium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of 
strong ammonia-ammonium chloride solution and titrate with 
0.005 M disodium edetate using 50 mg of eriochrome black 
T mixture as indicator. Carry out a blank titration using 17.5 
mg of CaC12.2H20 dissolved in 50 ml of distilled water, add 5.0 
ml of ammonia-ammonium chloride solution and dilute to 
250 ml with water. Calculate the content of magnesium with 
the volume obtained by subtracting the volume of EDTA 
required for calcium from the consumption of 0.005 M EDTA 
in the titration of magnesium. Carry out a blank titration using 
17.5 mg of CaC12.2H20 dissolved in 50 ml of distilled water, 
add 5.0 ml ofammonia-ammonium chloride solution and dilute 
to 250 ml with water. Calculate the content of magnesium with 
the volume obtained by subtracting the volume of EDTA 
required for calcium from the consumption of 0.005 M EDTA 
in the titration of magnesium. 

1 ml of 0.005 M disodium edetate is equivalent to 0.1215 mg 
of Mg. 

For acetate - Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 grn) and a guard column 4 cm x 7.8 mm 
packed with the same column material, 

- column. temperature 60°, 
- mobile phase: 0.1 Msulphuric acid, 
- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination. 

For citrate - Determine by liquid chromatography (2.4.14). 

Test solution. Preparation under examination. 

Reference solution. Dissolve a weighed quantity of anhydrous 
sodium citrate, previously dried at 180° for 18 hours, in water 

Description. A clear, colourless or faintly straw -coloured 

solution. 

Identification 

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution; 

the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. 

B. 20 ml gives the reactions of chlorides ammonium salts, 
sodium salts and potassium salts (2.3.1). 

For ammonium - Transfer a measured volume of the 
preparation under examination, containing about 63 mg of 
ammonium, to a 500-m1 Kjeldahl flask, dilute to 200 ml with 

water, mix and add 50 ml of 40 per cent w/v solution of sodium 

hydroxide. Connect the flask immediately to a well-cooled 
condenser through a distillation trap. Let the delivery tube 
from the condenser dip into 40 ml of a 4.0 per cent w/v solution 

of boric acid contained in a suitable receiver. Heat to boiling 
and distil about 200 ml. Cool the liquid in the receiver, if 
necessary, and titrate with 0.05 Msulphuric acid using methyl 

red solution as indicator. Carry out a blank titration. 

1 ml of 0.05 M sulphuric acid is equivalent to 1.804 mg of 

ammonium, NH4 . 

For total chloride - To 20.0 ml add 30 ml of sivt6 •, 50 0 fns of 	, 	t#Ace to 
• 

0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 	Chloride- 

precipitate with water slightly acidified wittirhitric acid anct14,  Citrate 

Concentration of electrolytes in mmol /1 

Sodium 
Potassium 
Calcium 
Magnesium 

140.0 
10.0 
2.5 
1.5 

47.0 
103.0 

2.5 

For calcium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or 601effiin -:.-sol4flo:n tO=o1attlin a stotk solution having a known concentration of 
AAS respectively, suitably diluted with watee forithe standard " 24)out IQ mg per ml. Dilute measured volumes of this solution 
solutions. qua tititatively with water to obtain three solutions having 
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known concentrations of about 0.5, 1.0 and 2.0 mg, respectively 
of anhydrous sodium citrate per ml. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material, 

- column. temperature 60°, 
- mobile phase: 0.1 M sulphuric acid, 

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject the reference solution containing 1.0 mg of anhydrous 
sodium citrate per ml. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the test solution and all the three preparations of 
reference solution and measure the responses for the major 
peak. Plot the responses of all the three preparations of 
reference solution versus concentration, in mg of anhydrous 
sodium citrate per ml, and draw the straight line best fitting 
the three plotted points. From the graph so obtained, calculate 
the content of citrate in mg equivalent to anhydrous sodium 
citrate per litre of the preparation under examination. 

For total chloride - To 20.0 ml add 30 ml of water, 50.0 ml of 

0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 

precipitate with water slightly acidified with nitric acid and 

titrate the excess of silver nitrate with 0.1 M ammonium 

thiocyanate using ferric ammonium sulphate solution as 

indicator until a reddish yellow colour is produced. Carry out 
a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 

chloride, calculated as Cl. 

For dextrose -To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 M ammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 30 minutes and 
determine the optical rotation in a 2-dm tube (2.4.22). The 
observed rotation in degrees multiplied by 0.9477 represents 
the weight, in g, of dextrose, C 6H 1206 in the volume taken for 

assay. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolg-concentration, 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles. 

Multiple Electrolytes Injection Type VI 
Multiple Electrolytes Injection Type VI is a sterile solution of 
suitable salts in Water for Injections to provide sodium, 
potassium, calcium, magnesium, acetate, citrate and chloride 
ions. It may contain Hydrochloric Acid or Sodium Hydroxide 
used for adjusting the pH. 

Usual strength. 

Sodium acetate 
	 0.64 g 

Sodium chloride 
	 0.5 g 

Sodium citrate 
	 0.075 g 

Potassium chloride 
	 0.075 g 

Calcium chloride 
	 0.035 g 

Magnesium chloride 
	 0.031 g 

Water for Injections to 
	 100 rrl 

Concentration of electrolytes in mmol /1 

Sodium 
	 140.0 

Potassium 
	 10.0 

Calcium 
	 2.5 

Magnesium 
	 1.5 

Acetate 
	 47.0 

Chloride 
	 103.0 

Citrate 
	 2.5 

Multiple Electrolytes Injection Type VI contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of sodium, Na, potassium, K, calcium, Ca, magnesium, 
Mg, acetate, C2H 3 O2 , and citrate, C 61-1 507 . It also contains not 
less than 90.0 per cent and not more than 120.0 per cent of the 
stated amount of chloride, Cl. It contains no antimicrobial 
agent. 

Description. A clear, colourless or faintly straw-coloured 
solution. 

Identification 

20 ml gives the reactions of acetates, chlorides citrates, sodium 
salts, potassium salts, calcium salts and magnesium salts 
(2.3.1). 

Tests 

pH (2.4.24). 3.0 to 7.0. 

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 

per ml 

Other tests. -Cpmply with the tests stated under Parenteral 
Preparations (Injections). 

Assay. For total sodium - Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For potassium - Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions. 

For calcium - Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or calcium solution 
AAS respectively, suitably diluted with water for the standard 
solutions. 

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of 
strong ammonia-ammonium chloride solution and titrate with 
0.005 Mdisodium edetate using 50 mg of eriochrome black 
T mixture as indicator. 

I ml of 0.005 Mdisodium edetate is equivalent to 0.1215 mg 
of Mg. 

For acetate - Determine by liquid chromatography (2.4.14). 

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 

Chromatographic system 
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 p.m) and a guard column 4 cm x 7.8 mm 
packed with the same column material, 

- column. temperature 60°, 
- mobile phase: 0.1 Msulphuric acid, 

flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 gl. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solutiOn, Calculate 
the content of acetate in the preparation under'examination. 

For citrate - Determine by liquid chromatography (2.4.14). 

Test solution. Preparation under examination. 

Reference solution. Dissolve a weighed quantity of anhydrous 
sodium citrate, previously dried at 180° for 18 hours, in water 
to obtain a stock solution having a known concentration of 
about 10 mg per ml. Dilute measured volumes of this solution 
quantitatively with water to obtain three solutions having 
known concentrations of about 0.5, 1.0 and 2.0 mg, 
respectively of anhydrous sodium citrate per ml. 

Chromatographic system 
- a stainless steel column 30 cm ' 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-di vinylbenzene copolymer in the 
hydrogen form (7 mm) and a guard column 4 cm ' 7.8 mm 
packed with the same column material, 

- column. temperature 60°, 
- mobile phase: 0.1 Msulphuric acid, 

flow rate: 0.8 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20111. 

Inject the reference solution containing 1.0 mg of anhydrous 
sodium citrate per ml. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject the test solution and al I the three preparations of 
reference solution and measure the responses for the major 
peak. Plot the responses of all the three preparations of 
reference solution versus concentration, in mg of anhydrous 
sodium citrate per ml, and draw the straight line best fitting 
the three plotted points. From the graph so obtained, calculate 
the content of citrate in mg equivalent to anhydrous sodium 
citrate per litre of the preparation under examination. 

For total chloride - To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Carry out 
a blank titration. 

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl. 

Storage. Store in single dose containers at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredientin 100 ml; (3) the total osmolar concentration 
in mOsmol NT-litre; (4) that the preparation should not be 
used if it contains visible particles. 
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MUPIROCIN OINTMENT 

Mupirocin 

H 3  0 	 0 

OH 

C26H4409 	 M01. Wt. 500.6 

Mupirocin is 9-[(E)-4-[(2S,3R,4R,5S)-3,4-Dihydroxy -5- 

 [[(2S,3S)-3-[(2S,3S)-3-hydroxy-2-butanyl]-2-oxiranyllmethy11 - 
 2-oxanyl]-3-methyl-2-butenoylioxynonanoic acid. 

Mupirocin is produced by the growth of certain strains of 
Pseudomonas fluorescensor obtained by any other means. 

Mupirocin contains not less than 93.0 per cent and not more 
than 102.0 per centof C26111409, calculated on the anhydrous 

basis. 

Category. Antibacterial. 

Description.A white or almost white powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mupirocin RS 

or with the reference spectrum of mupirocin. 

Tests 

pH(2.4.24). 3.5 to 4.0 for a freshly prepared saturated solution 
in carbon dioxide- free water. 

Specific optical rotation (2.4.22). - 17.0° to - 21.0°determined 
in 5.0 per cent w/v solution in methanol. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Solvent mixture. Mix 50 volumes of methanol and 50 volumes 
of a 1.36 per cent w/v solution of sodium acetate adjusted to 

pH 4.0 with acetic acid. 

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. 

Reference solution(a). Dilute 1.0 ml of the test solution to 
50.0 ml with the solvent mixture. 

Reference solution (b). Adjust 10 ml of reference solution (a) 
to pH 2.0 with hydrochloric acid and allow to stand for 

20 hours. 

Reference solution (c). Dissolve 25 mg of mupirocin lithium 

RS in the solvent mixture and dilute to 200.0 ml with the solvent 
mixture. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 Om -packed with 

octylsilane bonded to porous silica (5 ;  

- mobile phase: a mixture of 20 volumes of water, 

30 volumes of tetrahydrofuran and 50 volumes of a 
1.05 per cent w/v solution of ammonium acetate 

adjusted to pH 5.7 with acetic acid, 
flow rate: 1 ml per minute, 

- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

The relative retention time with respect to mupirocin for 
pseudomonic acid D (mupirocin impurity C) is about 0.75. 

Inject reference solution (b). This test is not valid unless 
resolution between the second of the 2 peaks due to hydrolysis 
products and the peak due to mupirocin is not less than 7.0 in 
the chromatogram obtained with reference solution (b). 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test *Won the 
area of any peak corresponding to mupirocin impurity C is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (4.0 per 
cent). The area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (6.0 per cent). Ignore any peak with an 
area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). 

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g. 

Assay. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of methanol and dilute to 200.0 ml with a 
0.75 per cent w/v solution of ammonium acetate adjusted to 

pH 5.7 with acetic acid. 

Reference solution(a). Dissolve 25 mg of mupirocin lithium 

RS in 5 ml of methanol and dilute to 200.0 ml with a0.75 per 
cent w/v solution of ammonium acetate adjusted to pH 5.7 

with acetic acid. 

Reference solution (b). Adjust 10 ml of the test solution to pH 
2.0 with hydrochloric acid and allow to stand for 20 hours. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 19 volumes of water, 

32 volumes of tetrahydrofuran and 49 volumes of a 
petent ammonium acetate solution adjusted to 

-pH 5.7 with acetic acid. 
- flow rate: 1 ml per minute, 

■ 11: 

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

Inject reference solutions (a) and (b). This test is not valid 
unless resolution between the second of the 2 peaks due to 
hydrolysis products and the peak due to mupirocin is not less 
than 7.0 in the chromatogram obtained with reference solution 
(b). The relative standard deviation for replicate injections is 
not more than 2.0 per cent in the chromatogram obtained with 
reference solution (a). 

Inject reference solution (a) and the test solution. 

Calculate the contentof C26f14409 .  

Storage. Store protected from light. 

#0' 

Mupirocin Ointment 
Mupirocin Ointment contains Mupirocin in a suitable basis. 

Mupirocin Ointment contains not less than 90.0 per cent and 
not more than 115.0 per cent ofthe stated amount of C26H4409• 

Usual strength. 2 per cent w/w. 

Identification 

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. 

Mobile phase. A mixture of 2 volumes of glacial acetic acid , 
5 volumes of methanol and 93 volumes of ethyl acetate. 

Test solution. Disperse a quantity of the ointment containing 
20 mg of Mupirocin in 20 ml of methanol, with the aid of 
ultrasound for 20 minutes and filter. 

Reference solution (a).A 0.1 per cent w/v solution of 
mupirocin lithium RS in methanol. 

Reference solution (b). Add 0.2 M hydrochloric acid, 
dropwise, to 10 ml of reference solution (a), to adjust pH 2.0 
and allow to stand at room temperature for 20 hours 
(generation of hydrolysis products). 

Apply to the plate 25 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference 
solution.The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots 
at lower Rf values than the spot due to mupirocin. 

B. In the Assay, the principal peak in the chromatogram 
obtained withthe test solution corresponds -kr that of the 
principal peak in the chromatogram obtained IVithrthe reference 
solution. 

.7?  

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

Test solution. Disperse a quantity of the ointment containing 
50 mg of Mupirocin in 50 mlof 0.1 Mphosphate buffer solution 
pH 6.3, swirl and allow to stand (with occasional swirling) 
until dissolution is almost complete. Shake vigorously for 
10 minutes and add sufficient 0.1 Mphosphate buffer solution 
pH 6.3 to produce 100 ml. 

Reference solution. A 0.00054 per cent w/v solution of 
mupirocin lithium RS in 0.1 Mphosphate buffer solution pH 
6.3. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (7 p.m) (Such as 
Zorbax C8), 

- mobile phase: a mixture of 28 volumes of 
tetrahydrofuran and 72 volumes of a buffer solution 
prepared by dissolving 7.7 g of ammonium acetate in 
900 ml of water, adjusting the pH to 5.7 with 0.1 M 
glacial acetic acid and diluting to 1000 ml with water, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl. 

Name 	 Relative 
retention time 

Mupirocin impurity D' 
	

0.5 
Mupirocin impurity E 2 
	

0.55 
Mupirocin impurity C3 
	

0.65 
' 9- [[( 2 E)-4-[(2R,3aS,6S,7S)-2-[(2S,3S)-1,3-dihydroxy-2- 
methylbuty1]-7-hydroxyhexahydro-4H-furo[3,2-c]pyran-6-y1]-3- 
mcthylbut-2-enoyljoxy]nonanoic acid, 

= 9- [[( 2 E) -4- R2R,3RS,4aS,75,8S,8aR)-3,8-dihydroxy-2-[(IS,2S)-2- 
hydroxy- 1 - methylpropyl]hexahydro-2H,5H-pyrano[4,3-b]pyran-7- 
y1]-3-methylbut-2- enoyi]oxy]nonanoic acid, 

I pseudomonic acid D. 

Inject the reference solution. This test is not valid unless 
resolution between the peaks corresponding to mupirocin and 
the peak with a relative retention time of about 0.65 (mupirocin 
impurity C) is not less than 3.5. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to mupirocin impurity C is not more than 
four times the area of the principal peak in the chromatogram 
obtained with the reference solution (4.0 per cent). The area of 
any peak corresponding to mupirocin impurity D is not more 
than 5 times the area of the principal peak in the chromatogram 
obtained withilie reference solution (5.0 per cent). The area 
of any peak corresponding to mupirocin impurity E is not 
more than 10 times the area of the principal peak in the 
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chromatogram obtained with the reference solution (10.0 per 
cent). The area of any other secondary peak is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained withthe reference solution (1.5 per cent)and the sum 
of areas of all the secondary peaks is not more than 20 times 
the area of the principal peak in the chromatogram obtained 
withthe reference solution (20.0 per cent). Ignore any peak 
with an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.1 per cent). 

Other tests. Comply with the tests stated under Ointment. 

Assay.Determine by liquid chromatography (2.4.14). 

Test solution. Disperse a quantity of the ointment containing 
50 mg of Mupirocin in 100 ml of 0. 1 M phosphate buffer 
solution pH 6.3, swirl and allow to stand (with occasional 
swirling) until dissolution is complete. Add 56 ml of acetonitrile 
and sufficient 0.1 M phosphate buffer solution pH 6.3 to 
produce 200 ml. 

Reference solution. A 0.027 per cent w/v solution of 
mupirocin lithium RS in the mobile phase. 

Chromatographic system 
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 p.m) (Such 
as 1sBondapack C 18), 

- mobile phase: a mixture of 28 volumes of acetonitrile 
and 72 volumes of 0.1 M phosphate buffer solution pH 
6.3, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl. 

The retention time of mupirocin is about 5 minutes. The relative 
retention time of mupirocin impurity C to mupirocin is about 
0.77. 

Inject the reference solution. This test is not valid unless 
resolution between the peaks corresponding to mupirocin and 
the peak corresponding to mupirocin impurity C is not less 
than 1.5. 

Inject the reference solutionand the test solution. 

Calculate the content of C26H4409 in the ointment. 

1 mg of C 26H4309Li is equivalent to 0.9882 mg of C 26H4409 . 

Mustine Hydrochloride 

Nitrogen Mustard 

cH 3  
N 	I 

C5H 1I Cl2N,HC1  

Mustine Hydrochloride is bis(2-chloroethyl)methylamine 
hydrochloride. 

Mustine Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C 5H II C1 2N, HC1. 

Category. Anticancer. 

Dose. By intravenous Injection, infused with normal saline, 
0.1 mg per kg of body weight, daily for three to four days. 
Maximum single dose, 8 mg. 

Description. A white or almost white, crystalline powder or 
mass; hydroscopic; vesicant. 

Identification 

A. Dissolve 50 mg in 5 ml of water and add 1 ml of 5 M sodium 
hydroxide; oily globules are produced which dissolve on 
warming. 

B. Dissolve 50 mg in 5 ml of water and add 0.02 ml of potassium 
mercuri -iodide solution; a cream-coloured precipitate is 
produced. 

A. Melts at about 108° (2.4.21). 

Tests 

Assay. Weigh 0.2 g, add 15 ml of 1 M ethanolic potassium 
hydroxide and 15 ml of water and boil under a reflux condenser 
for 2 hours. Evaporate the solution to half its volume on water-
bath, dilute to 150 ml with water, add 3 ml of nitric acid and 
50.0 ml of 0.1 M silver nitrate. Shake vigorously and filter. 
Wash the residue with water and titrate the excess of silver 
nitrate in the combined filtrate and washings with 
0.1 M ammonium thiocycanate using 1 ml offerric ammonium 
sulphate solution as indicator. 

1 ml of 0.1 M silver nitrate is equivalent to 0.006418 g of 
HCI. 

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. 

Labeling. The label states that the contents of the container 
are strongly vesicant. 

Mustine Injection 
Mustine Hydrochloride Injection 

Mustine Injection is a sterile material consisting of Mustine 
Hydrochloride with or without buffering agents and other 
excipients. It is filled in a sealed container. 

The injection is constituted by dissolving the contents of the 
sealed- container in the requisite amount of sterile Water for 
Injections or Sodium Chloride Intravenous Infusion, 
immediately before use. 

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). 

Storage. The constituted solution deteriorates rapidly on 
storage and should be used immediately after preparation. 

Mustine Injection contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of the stated 
amount of mustine hydrochloride, C 5H I1 C1 2N,HCI. 

Usual strength. 10 mg. 

The contents of the sealed container complies with the tests 
stated under Parenteral Preparations (Powders for 
Injection) and with the following requirements. 

Identification 

Dissolve about 20 mg in 1 ml of water and add 0.02 ml of 
potassium mercuri - iodide solution; a cream-coloured 
precipitate is produced. 

Tests 

Assay. Determine the weight of the contents of 10 containers. 
Weigh a quantity of the mixed contents of the ten containers, 
containing 40 mg of Mustine Hydrochloride, dissolve in 10 ml 
of ethanol (95 per cent), previously neutralised to dilute 
phenolphthalein solution. Titrate with 0.01 M sodium 
hydroxide using dilute phenolphthalein solution as indicator. 

1 ml of 0.0/ M sodium hydroxide is equivalent to 0.001925 g 
of C5H II Cl2N, HCI. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) that the contents are strongly 
vesicant; (2) the amount of Mustine Hydrochloride in the 
container, (3) that the injection should be used immediately 
after preparation. 

Mycophenolate Mofetil 

C13 H3INO7 
	

Mol. Wt. 433.5 

Mycophenolate Mofetil is 2-(morpholin-4-yl)ethyl - 
(4E)-6-(4-hydroxy-6-methoxy-7-methy1-3-oxo- 
1 ,3-dihydroisobenzofuran-5-y1)-4-methylhex-4-enoate. 

Mycophenolate Mofetil contains not less than 98.0 per cent 
and not more than 102.0 per cent of C231-131 N07, calculated on 
the dried basis. 

Category. Immunosupressant. 

Dose. 1 g twice daily. 

Description. A white or almost white, crystalline powder. 

Identification 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mycophenolate 
mofetil RS or with the reference spectrum of mycophenolate 
mofetil. 

Tests 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Prepare the solutions immediately before use. 
Protect the solutions from light. 

Test solution. Dissolve 200 mg of the substance under 
examination in 100.0 ml of acetonitrile. 

Reference solution. A 0.001 per cent w/v solution of 
mycophenolate mofetil RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (such as Zorbax 
SB-C8), 

- column temperature. 45°, 
- sample temperature. 10°, 
- mobile phase: a mixture 65 volumes of water, 0.2 volumes 

of triethylamine, adjusted to pH 5.3 with 	orthophos- 
phoric acid and 35 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 

- spectrophotometer set at 250 nm, 
- injection volume: 10µl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. The relative retention time with reference to 
the principal peak for impurity F is about 0.3, for impurity A is 
about 0.4, for impurity H is about 0.5, for impurity G is about 
0.6, for impurity B is about 0.8, for impurity D is about 1.2 and 
for impurity E is about 1.6. 

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak due to impurity A, B, D, E, F, G, H or any other 
secondary peak:is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0,5 Per cent) and the sum of the areas of all the secondary 

, 

 

Mol Wt. 192.4 



Identification 

In the Assay, the principal peak in the chromabwitibbltilteit -- 
with the test solution corresponds to the peak --.the 
chromatogram obtained with reference solution (b 

and 70 volumes of a solution prepared by mixing 4 
volumes of buffer solution (a) and 9 volumes of water. 

TOO .5 ml per minute, 
ectrop*tometer set at 249 nm, 

,itijection*lume: 20 
_ 
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peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent). 

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying it at 60° for 3 hours under vacuum. 

Assay. Weigh 0.4 g and dissolve in 50 ml of glacial acetic 

acid and titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration. 

1 ml of 0.1 M perchloric acid is equivalent to 0.04335 g of 

C231131N07. 

Storage. Store protected from light and moisture. 

Mycophenolate Mofetil Capsules 
Mycophenolate Mofetil Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of mycophenolate mofetil, C 23H3IN07 

Usual strengths. 250 mg; 500 mg. 

Identification 

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. 

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.05 per cent w/v solution in methanol shows an absorption 
maximum as obtained with mycophenolate mofetil RS of the 

same concentration. 

test solution. 

Chromatographic system as described in the- Assav,  

Inject the reference solution and the test solution. 

Calculate the content of C 23H3INO7 in the capsule. 

D. Not less than 75 per cent of the stated amount of C 23H3INO, 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE-Use freshly prepared solutions. 

Test solution. Mix the contents of 20 capsules. Disperse a 
quantity of the mixed content containing about 200 mg of 
Mycophenolate with acetonitrile, sonicate for 15 minutes and 
dilute to 200.0 ml with acetonitrile. 

Reference solution. A 0.001 per cent w/v solution of 
mycophenolate mofetil RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Inertsil ODS-3), 

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of buffer solution prepared by dissolving 
13.6 g of potassium dihydrogen orthophosphate 

anhydrous in 1000 ml of water, adjusted to pH 3.6 with 
orthophosphoric acid and 4.0 g of sodium heptane 

sulphonate, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 gl. 

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. 

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent); the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution 
(2.0 per cent). 

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.5 g. 

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14). 

NOTE-Use freshly prepared solutions. 

Test solution. Disperse a quantity of the content of the 
capsules containing about 500 mg of Mycophenolate Mofetil 

'. with methano0onicate for 15 minutes and dilute to 500.0 ml 
with the methanol. Dilute 5.0 ml of this solution to 100.0 ml 
with the mobile phase. 

• 

Reference solution. Dissolve 10 mg of mycophenolate mofetil 
RS in sufficient amount of methanol, sonicate for 15 minutes 
and dilute to 20.0 ml with methanol. Dilute 5.0 ml of this solution 
to 50.0 ml with the mobile phase. 

Chromatographic system 
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (such as 
Inertsil ODS- 3V), 

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of buffer solution prepared by dissolving 
13.6 g of potassium dihydrogen orthophosphate 
anhydrous in 1000 ml with water, adjusted to pH 3.6 
with orthophosphoric acid and dissolve 4.0 g of sodium 
heptane sulphonate, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 305 mC., 
- injection volume: 20 gl.  

Tests 

pH (2.4.24). 6.0 to 7.0. 

Related substances. Determine by liquid chromatography 
(2.4.14). 

NOTE - Prepare the solutions immediately before use and 
protect from light. 

Buffer solution (a). Prepared by diluting 10.0 ml of 
triethylamine in 950 ml of water, adjusted to pH 7.2 with 
orthophosphoric acid and dilute to 1000 ml with water. 

Buffer solution (b). Prepared by diluting 10.0 ml of 
triethylamine in 950 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and dilute to 1000 ml with water. 

Solvent mixture (a). 35 volumes of acetonitrile, 20 volumes 
of buffer solution (b) and 45 volumes of water. 

Solvent mixture (b). 50 volumes of acetonitrile, 15 volumes 
of buffer (b) and 35 volumes of water. 

Test solution. Mix the contents of not less than 4 constituted 
containers. Transfer a volume of the constituted suspension 
containing about 800 mg of Mycophenolate Mofetil to a 
200.0 ml volumetric flask, diluted with the solvent mixture (b) 
to the volume and mix. Dilute 5.0 ml of this solution to 50.0 ml 
with solvent mixture (a), mix and filter. 

Reference solution (a). A solution containing 0.4 per cent 
w/v solution of mycophenolate mofetil RS in solvent mixture 

Reference solution (b). A solution containing 0.04 per cent 
w/v of mycophenolate mofetil RS in solvent mixture (a) 
prepared from reference solution (a). 

Reference solution (c). A solution containing 0.001 per cent 
w/v each of mycophenolate mofetil impurity A RS and 
mycophenolate mofetil impurity B RS in the solvent mixture 
(a). 

Reference solution (d). A solution containing 0.00002 per 
cent w/v of mycophenolate mofetil RS in solvent mixture (a) 
prepared from reference solution (b). 

Chromatographic system 
a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl group bonded to porous silica (5 p.m), 

- sample temperature 5°, 
column temperature 45°, 
mobile phase: a mixture of 30 volumes of acetonitrile 

Tests 

Dissolution (2.5.2). 

Apparatus No. 2, 
Medium. 900 ml of 0.1 M hydrochloric acid, 

Speed and time. 100 rpm and 45 minutes. 

Withdraw a suitable volume of the medium and filter. 

Determine by liquid chromatography (2.4.14). 

Test solution. Dilute the filtrate, if necessary, with the 
dissolution medium. 

Reference solution. Dissolve a quantity of mycophenolate 

mofetil RS in methanol and dilute with dissolution medium to 
obtain a solution having a known concentratip9simi_lar:to the 

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000 and the tailing factor is 
not more than 2.0. The relative standard deviation for replicate 
injections is not more than 2.0 per cent. 

Inject the reference sollution and the test solution. 

Calculate the content of C 23H3INO7  in the capsules. 

Storage. Store protected from light, at a temperature not 
exceeding 30°. 

Mycophenolate Mofetil Oral 
Suspension 
Mycophenolate Mofetil Oral Suspension is a dry mixture 
consisting of mycophenolate mofetil with buffering agents 
and other excipients. It contains a suitable flavouring agent. It 
is filled in a sealed container. 

The suspension is constituted by dispersing the contents of 
sealed container in the specified volume of water just before 
use. 

Mycophenolate Mofetil Oral Suspension contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of mycophenolate mofetil, C 23 H31N07 . 

Usual strength. Mycophenolate Mofetil 200 mg per ml. 
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Name 	 Relative 
retention time 

Correction 
factor 

Mycophenolic acid' 0.12 0.71 

Sorbitol ester of mycophenolic acid' 0.24 1.29 

Mycophenolate mofetil impurity A 0.40 

Mycophenolate mofetil impurity B 0.46 

Mycophenolate mofetil 1.0 

Any individual unspecified impurity 1.0 

I(E)-6-(1,3-dihydro-4-hydroxy-6-methoxy -7- methy 1-3- oxo -5- 

 isobenzofuranyl)-4-methyl-4-hexenoic acid, 

2 Sorbitol 	(E)-6-(4-hydroxy-6-methoxy-7-methy 1-3- 0x 0-1 . 3-  

dihydroisobenzofuran-5-y1)-4-methylhex -4-enoate ,  

'2-morpholinoethyl(E)-6-(1,3-dihydro- 4 . 6- dihydroxy -7- methy 1-3- 

 oxo-5-isobenzofurany1)-4-methy1-4-hexcnoate, 

4 (RS)-7-hydroxy-5-methoxy-4-methyl-64 2- ( 5- methy 1-2- oxo -

tetrahydrofuran-5-yl)ethyl]-3/1-isobenzofuranyl -1-one. 

Inject reference solutions (b), (c) and (d). The test is not valid 
unless the resolution between mycophenolate mofetil impurity 
A and mycophenolate mofetil impurity B is not less than 2.0, 
signal-to-noise ratio for the principal peak in the chromatogram 
obtained with reference solution (d) is not less than 10.0, the 
tailing factor for the peak due to mycophenolate mofetil in the 
chromatogram obtained with reference solution (b) is not more 
than 2.0 and relative standard deviation for replicate injections 
is not more than 2.0 per cent with reference solution (b). 

Inject the test solution. Run the chromatogram 1.5 times the 
retention time of the principal peak. In the chromatogram 
obtained with the test solution, the area of any peak due to 
mycophenolic acid is not more than 3.3 per cent. The area of 
any peak due to sorbitol ester of mycophenolic acid is not 
more than 0.2 per cent. The area of any secondary peak is not 
more than 0.1 per cent and the sum of the areas of all such 
peaks is not more than 3.8 per cent calculated by area 
normalization. Ignore any peak with an area less than 0.05 per 
cent. 

Other tests. Comply with the tests stated under Oral Powders. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under related substances using the following 
solutions. 

Inject reference solution (b). The test is not valid unless the 
tailing factor of the principal peak is not more than 2.0 and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 

Inject reference solution (b) and the test solution. 

Calculate the content of C 23 1-1 31 N07  in the suspension. 

Determine the weight per ml of the oral susperision (2:4.29) 
and calculate the content of C23F131N07, weight in volume. 

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label. 

Storage. Store protected from moisture at a temperature not 
exceeding 30°. 

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of mycophenolate mofetil; 
(2) the temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use. 

Mycophenolate Mofetil Tablets 
Mycophenolate Mofetil Tablets contain not less than 94.0 
per cent and not more than 105.0 per cent of the stated amount 
of mycophenolate mofetil, C 731-41 1 N07. 

Usual strengths. 250 mg; 360 mg; 500 mg; 750 mg. 

Identification 

A. When examined in the range 200 nm to 400 nm (2.4.7), the 
solution obtained in the dissolution test shows an absorption 
maxima and minima at the same wavelength ±3 as that of 
reference solution of mycophenolate mofetil prepared in the 

same manner. 

B. In the Assay, the chromatogram obtained with the test 
solution corresponds to the chromatogram obtained with the 
reference solution. 

Tests 

Dissolution (2.5.2). 

Apparatus No. 1, 
Medium. 900 ml of 0.1 M hvdrochloric acid, 
Speed and time. 50 rpm, 5 minutes and 15 minutes. 

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 250 nm using 1 cm path length (2.4.7). Calculate the 
content of C 23 H 3I NO7 in the medium from the absorbance 
obtained from 0.0011 per cent w/v solution of 
mycophenolate mofetil RS in the dissolution medium and dilute 
the solution as that similar concentration of test solution in 
the same medium. 

Calculate the content of C 2 ,H,NO, in the medium. 

D. Not less than 70 per cent in 5 minutes and not less than 85 
per cent in 15 minutes, of the stated amount of C 23 H31 N07 . 

- Related substances. Determine by liquid chromatography 

(2.4.14). 

Test solution: Dissolve a quantity of the powder tablets 
containing about 250 mg of mycophenolate mofetil with 10.0 
ml of water, shake mechanically for a minimum of 15 minutes 
and add 70.0 ml of acetonitrile. Sonicate for 15 minutes, again 
shake mechanically for 20 minutes and make up to 100.0 ml 
with acetonitrile. Dilute 5.0 ml of the solution to 100.0 ml with 
the acetonitrile and filter. 

Reference solution (a). 0.0125 per cent w/v solution of 
mycophenolate mofetil RS in acetonitrile. 

Reference solution (b). 0.00000625 per cent w/v solution of 
mycophenolate mofetil RS in acetonitrile. 

Chromatographic system 
- a stainless steel column 25 cm x 405 mm, packed with 

octylsilane bonded to porous silica (5 gm), 
sample temperature. l0°, - 

- column temperature.45°, 
- mobile phase: a mixture of45 volumes of a buffer solution 

prepared by diluting 3.0 ml of triethylamine in 1000 ml 
of water; adjusted to pH 5.3 with orthophosphoric acid 
and 55 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute 
spectrophotometer set at 250 nm, 
injection volume: 20 gl. 

Name 	 Relative 
retention time 

Correction 
factor 

Mycophenolic acid' 0.6 0.71 
Mycophenolate N-oxide analog 2  0.8 1.0 
Mycophenolate mofetil 1.0 

Any single unspecified impurity 1.0 
'(E)-6-( 1,3-Dihydro-4-hydroxy-6-methoxy-7-methy1-3-oxo-5- 
isobenzofurany1)-4-methy1-4-hexenoic acid, 

22-Morpholinoethyl (E)-6-(1,3-dihydro-4-hydroxy-6-methoxy-7- 
inethyl -3- oxo-5-isobenzofuranyl)-4-methyl-4-hexenoate N-oxide. 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0 in the chromatogram obtained 
with reference solution (a) and and relative standard deviation 
for replicate injections is not more than 2.0 per cent. 

Inject reference solution (b). The chromatogram obtained 
shows one principal peak with a signal-to-noise ratio of not 
less than 10. 

Inject reference solution (a) and the test solution. Run the 
chromatogram 3.0 times the retention time of the principal 
peak in the chromatogram obtained with the test solution, the 
area of any peak corresponding to mycophenolic acid is not 
more than 0.01 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent) and any peak corresponding to mycophcRolate - N-oxide 
analog is not more than 0.002 times the area of the principal 
peak in the chromatogram obtained with reference solution 

(a) (0.2 per cent). The area of any secondary peak is not more 
than 0.001 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent). The sum of area of all remaining peaks is not more than 
0.015 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.5 per cent). Ignore any 
peak with a relative retention times of 1.45, and 2.15, any peak 
with an area less than 0.0005 times the area of the peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications. 

Test solution. Weigh and powder 20 tablets. Dissolve a 
quantity of the powder containing about 250 mg of 
Mycophenolate Mofetil with 10.0 ml of water, shake 
mechanically for a minimum of 15 minutes and add 70.0 ml of 
acetonitrile. Sonicate for 15 minutes, again shake mechanically 
for 20 minutes and make up to 100.0 ml with acetonitrile. 
Dilute 5.0 ml of the solution to 100.0 ml with the acetonitrile 
and filter. 

Reference solution. 0.0125 per cent solution of mycophenolate 
mofetil RS in acetonitrile. 

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. 

Calculate the content of C23H3 NO, in the tablets. 

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. 

Myristic Acid 

CH 3(CH 2 ) 12 0 00H 

C HisOi 	 Mol. Wt. 228.4 

Myristic acid is tetradecanoic acid. 

Myristic Acid is obtained from coconut oil and other fats. 

Myristic Acid contains not less than 97.0 per cent of C I4 H,80,. 

Category. Pharmaceutical aid. 

Tests 

Congealing temperature (2.4.10). 48° to 55.5". 

Acid value (2.3.23). 242 to 249. 

Saponification value (2.3.37). 242 to 251 
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Iodine value (2.3.28). Not more than 1.0. 

Unsaponifiable matter (2.3.39). Not more than 1.0 per cent. 

Sulphated ash (2.3.18). Not more than 0.1 per cent. 

Water (2.3.43). Not more than 0.2 per cent. 

Lead. Determindty atomic absorption spectrophotometry 
(2.4.2), measuring at 283.3 nm using a lead electrodeless 
discharge lamp, an air acetylene flame, and a suitable burner 
head, preferably a slit-width of 0.7 nm. 

NOTE—Select reagents having as low a lead content as 
practicable, and store all solutions in high-density 
polyethylene containers. Rinse all plastic and glassware 
thoroughly with warm, 8 M nitric acid followed by deionized 
water. 

Test solution. Weigh 5 g of Myristic Acid to an evaporating 
dish, add 5 ml of a 25 per cent sulphuric acid solution and 
distribute the sulphuric acid uniformly through the sample. 
Within a hood, place the dish on a steam bath to evaporate 
most of the water. Place the dish on a burner, and slowly pre-
ash the sample by expelling most of the sulphuric acid. Place 
the dish in a muffle furnace that has been set at 525°, and ash 
the sample until the residue appears free from carbon. Prepare 
a blank by ashing 5 ml of 10 per cent sulphuric acid solution. 
Cool, and cautiously wash down the inside of each evaporation 
dish with water. Treat both the sample and the blank as follows. 
Add 5 ml of 1 M hydrochloric acid. Place each dish on a 
steam bath, and evaporate to dryness. To each dish add 1.0 ml 
of 3 M hydrochloric acid and approximately 5 ml of water, 
and heat briefly on a steam bath to dissolve any residue. 
Transfer each solution quantitatively to a 10-m1 volumetric 
flask, dilute with water to volume, and mix. 

Reference solution (a). Weigh 0.16 g of lead nitrate in 1 per 
cent v/v solution of nitric acid. Dilute to 1000 ml with water 
and mix. 

Reference solution (b). Dissolve 10.0 ml of reference solution 
(a) in water to a 100-m1 volumetric flask and mix. 1 ml of this 
solution contains the equivalent of about 10 [tg of lead. Dilute 
measured volumes of the diluted reference solution (a) with 
water to obtain solutions having known concentrations of 
about 1 gg, 2 pg, and 514 of lead per ml. 

NOTE—Prepare these solutions on the day of use. 

Calculate the content of lead, in the substance under 
examination. (2 ppm). 

Assay. Determine by gas chromatography (2.4.13). 

Test solution. Dissolve 100 mg of the substance to a 50-m1 
conical flask fitted with a suitable water-cooled reflux 
condenser and a magnetic stir bar. Add 4 ml of 0.5 M sodium 
hydroxide solution methanolic, and reflux until fat globules 
disappear (usually 5 to 10 minutes). Add 5 ml of a solution 
prepared by dissolving 14 g of boron trifluoride in methanol 
to make 100 ml, swirl to mix, and reflux for 2 minutes. Add 4 ml 
of chromatographic n-heptane through the condenser, and 
reflux for 1 minute. Cool, remove the condenser, add about 
15 ml of saturated sodium chloride solution, shake, and allow 
the layers to separate. Pass the n-heptane layer through 0.1 g 
of anhydrous sodium sulphate (previously washed with 
chromatographic n-heptane) into a suitable flask. Transfer 
1.0 ml of this solution to a 10-m1 volumetric flask, dilute with 
chromatographic n-heptane to volume, and mix. 

Reference solution (a). Prepare as directed for the test 
solution using 100 mg of myristic acid RS instead of the 
substance under examination. 

Reference solution (b). Dissolve about 20 mg each of stearic 
acid, palmitic acid and oleic acid to a 25-m1 conical flask fitted 
with a suitable water-cooled reflux condenser and a magnetic 
stir bar, and proceed as directed for the test solution, beginning 
with "Add 5.0 ml of a solution prepared by dissolving." 

Chromatographic system 
– a fused-silica capillary column 30 m x 0.53 mm, packed 

with bonded with a 1.0 1.1M layer of phase G16, 
– temperature: 

column.70° for 2 minutes and 240° for 5 minutes, 
inlet port. 220°, 

– a flame ionisation detector, 
flow rate: 30 ml per minute using nitrogen as the carrier 
gas. 

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to methyl stearate 
and methyl palmitate is not less than 1.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent. 

Inject 1 ill of reference solution (a) and the test solution. 

Calculate the content C 14H2802  by area normalization method. 

Storage. Store protected from light and moisture. 
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